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N.iirrsiiifc. T^T A I RNSIIIJIE, ii small county in Scotland. 

,-1*^ Jl\ It is siliiatcd between .07^' and .*)7® 
S'liuiiicn norlli latitude, and 3^ 3.V, and 7' west longitude, 
•iiii! K\tcnt, lijiving the Moray Frith on the north, IMoraysIiiro 
on the cast and ^south, and the county oi' Inverness 
on the west. Its extent, from north to south, is 
from 12 to 20 miles, and Crom east to west from 10 
to 13; and its contents iirc 1,98 square miles, or 
120,720 English acres, of which only about a fourth 
part is ill cultivation ; tiie rest consisting cliiclly of 
wastes, with about 10,000 acres of wood, natural and 
planted, about three square miles of lakes, and a 
small proportion of moss. Tt has oidy four entire 
parishes, Ardclauch, Aultdearn, Calder, and Nairn, 
and >ortions of other live, wliich belona to the coun- 
ties of Moray, lloss, and Inverness. 'iVo detached 
districts, Ferintosh and Dunraaglass, belong to 
Nairnshiie, the former lying near Dingwall, in lloss- 
sMre, and the latter at the head of Stratlmairn, in 
Inverness-shire. 

SurAioo, ^c. Along the Moray Frith, and for a few miles in- 
ward, the surhme is generally low, and much of the 
soil productive, being partly loam, and partly clay, 
both of them fertile. Farther south the country 
rises into hills, containing but a small proportion of 
arable land, and this, chiefly a sandy loam or gravel 
The only streams of any note are the Nairn and the 
Findhorn, botli of which it receives from Inverness- 
filiirc. They have a nearly parallel course from 
south-west to north-cast. The former flows into the 
Mosey Frith, at the town of the same name, but the 
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latter, before entering tlie Fiith, passes into the Ntiirnshire. 
county ol‘ Moray. Tl'.e Nairn is, therefore, llic only 
river winch can be said to belong to this county, and 
it is inconsiderable ; but its banks are in many places 
well wooded, and it lias a small salmon-fishery. 

Marl is found in several phice^', particularly on the 
estate of Lord Cawdor, in the vale of Litie, where 
it is of an excellent duality ; and in tiie same (juar- 
tcr, and at Kilruvock, there arc some quarries of 
sandstone. 

Tne territory of Nairnshire, exclusive of the lands lisfaici. 
belonging to the burgh of Nairn, is divided into 
fifteen estates, of which nine arc under the valua- 
tion of^/.M)0 Scots, ofluT three under L/jO(X), and 
the remaining three above L.200() ; and a few years 
ago the number of freclioldcrs entitled to vote in the 
election of a member for the county was 22. 'riie 
valued rent is 10s. lid, Scots, of wliich 

about onc-sixlii is entaiUd : and the real rent, in 
1811, was, for the lands, L,1 1,725, 1 Is. Sterling, 
and for the houses L.21(). The principal seats 
arc Cawdor Castle, — Lord Cawdor ; Kilravock Cas- 
tle, — Rose ; lloath, — Dunbar ; and Kinsteric,— Gor- 
don. 

This county is further subdivided into farms, for I'Anns. 
the most part small, and, witli few exceptions, open, 
and ill cultivated, producing oats, bear or bigg, and 
potatoes, but very little wheat. Turnips and clovers 
do not yet ^nter into the usual coursp of crops. Its - 
live stock presents nothing worthy of particular no- 
tice. Though the natural circumstances of the dia^ 
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N.'iirnshirc irict (lo not seem to be very diilcrent from those of 
Na'ilc-. county of .Moray, except that it has 

^ no harbours, yet its rural economy is greatly behind 

that of the latter county. 

Town^ Nairn, the couiify town, and a royal burgh, is a 

place of considerable aiiti(puty, and pleasantly situ- 
ated ; but having no liarbour, it is without trade or 
manufactures, and contains only about 2000 inlia- 
bitants. According to a survey made by Mr 'I'el- 
ford, a commodious harbour may be formed for 
about L. 3000. The villages are Aultdcarn and 
Culder. 

Hq>rcft<*ru This county sends a member to Parliament altor- 
tioij, A. nately with the shire of Cromarty ; and llie town of 
Nairn joins with Inverness, Imrres, and I’ortrose, in 
the election of a meniher for the liiirgli^. The 
counties of Moray and Nairn are under the ju- 
risdiction of the same sherill^ wlio lias a substitute 
for the latter county in the town of Nairn. 


NAP 

Nairnshire formr3d a part of the ancient province NainuhuT 
of Moray. On the estate of Lord Cawdor, at a 
place called the lirmr Moot f .Macbeth, according to 
Shakespeare, met the w’itches when upon his way AntuiiMins, 
from the Western Isles to Forres ; and a bedstead, said 
to be that on wliieli Duncan was assassinated hy llie 
u^urper, is still preserved in the Castle of Cawdor. 

Near the village of Aultdoarn, Montrose obtained 
a great victory over the Covenanters in 16*45. 'Ihe 
county contains the ruins of several castles, and 
other remains of an early age. 'flio Castles of Cal- 
der or Cawdor, and Kilravock, both of great anti- 
quity, arc .still the scats of their proprietors. 

'J'lie ))c)pulation of thi.>^ small county is shown in 
the follovving ab.straet. — See The ifhautics of Scot* 
htj/flt Vo). IVL; Leslie's (Jmrrftt Tirxv oj' the ^inrf 
cuhinc^if Sairu and ^lorajj ; The (Jou r al llepotl 
of St oil and ; and 1 Mayfair’s Da^cription oj Srolland, 
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NAPLES. — The history of Naples, down to the 
])eriod when Donapartc bestowed its sceptre on M u- 
rat, is given in the Encip lvpa din ; where also will 
be found a general description of the country. The 
succeeding historical events of any importance will 
be found under the articld's Austria and pRAKCi::, 
in this Supplement ; and there is some notice of its sta- 
tistics, under the general article on Italy. The pre- 
sent article is limited to the late Revolution ; of which, 
and of its issue, the Editor lias received the follow- 
ing account from the pen of an intelligent Neapolitan. 

The last revolution of Naples, aitliongh it end- 
ed unexpectedly, without advantage oi honour to 
the nation, is very remarkable, if we consider the 
political death (if^wc may so speak; totvliicli Italy 
had been doomed during three centuries, not only as 


a power, but as a people ; and when wc recollect 
that this was the first political movement which, for 
seventy years, merited the name of a national one in 
Italy. It was attempted ard brought about, not fool- 
ishly to benefit foreigners, and with foreign troops, 
according to the old custom oi the Italians, but for 
Italian interests, and with Italian forces. 

On the fall of the French empire, Murat was ex-t'.iuscH ami 
polled by the Austrian arms from the throne of 
Naples, and Ferdinand restored (May iS15). The 
condition of the new government, though at first ^ 
sight promising, was beset with great difficulties. 

The Bourbon ministers found, on their return irom 
Sic'ly, that an immense power had been usurped 
by lhC|Crown, during the French government, the 
period of which was now called the Decouo, All 
aristocratical hierarchy, all municipal franchises. 
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N.iplLS. were destroyed. From the highest aflairs of state. 

^ down to the meanc&t municipal concern, the prince 
ruled every thing by a host of public function- 
aries. Hut all this authority was sii|)ported sole- 
ly by a standing army organized by liie French, 
which the king did not trust ; and by a revenue of' 

I (>,000,000 of ducats, which, having been only de- 
rived from the rapacity of the French financier, had, 
at the end of ten years, become intolerable. They 
found, besides, the dispositions of the people very 
much changed. 'I'hc Neapolitans, who seldom lik- 
ed their governments, had grown more than ever 
indinerent to the person of their prince, reluc- 
tant to submit to absolute power, at^ well aware 
of the only elteclual remedy ti» rc''Lrain its abuse. 
But a cause, mure powerful than all tlieae, asdist- 
ed in imbuing their minds with the principles of 
libert}^ A political association, known hy tlid name 
of Carlfonarisvi, had sprung up, and experienced va- 
rious fortunes under the French. At first it was de- 
sjiised, because its real object was yet misunderstood ; 
it was afterwards fieicely persecuted by Murat, and 
finally caressed in vain hy his ministers, who sought in 
it a support to his tottering throne. Hut sucli a torced 
retractation of his former steps availed Murat nothing 
in adversity. Tiie nation was alienated from him, and 
hnjicd to gain by a change of princes. King Ferdi- 
nand had, in a proclamatiop from Falermo, promised 
a constitution, by which the peojile should be l/ic so- 
irra^n, and the prince a mere depository of the /r/tw. 
Murat, vaiKpiisbed and despairing, attempted to 
throw out a lure to the Neapolitans, by causing a con- 
stitution to be proclaimed a few days bel'ore the Aus- 
trians occupied that capital. Chevalier Medici had 
now succeeded to Count Zurlo, and alone governed 
the slate. Tliis minister felt no blind parly pre- 
judices against reforms that bad arisen out of the 
revolution. His objection was solely that of mini- 
sterial interest. Esteeming the Neapolitans to be un- 
steady in tlieir wishes, he would not shock their po- 
litical opinions, but ratlicr strove to delude and rule, 
without satislyiiig them. Every thought of the new 
minister was bent upon finance ; for tlic new go- 
vernment bad assumed tlie discharge of enormous 
responsibilities. The negotiators for King Ferdi- 
nand, at the Congress of Vienna, were forced al- 
most to redeem bis crown from Austria, at a 
time when so mucli noise w'as made by the al- 
lies about the doctrine of Icgilimacy and restora- 
tion. They bargained to pay G, 000,000 of du- 
cats to the imperial treasury; 1,150,000 ducats 
a year for the support of the Austrian troops in 
the kingdom ; and 1,200,000 ducats to Heauharnois, 
ex-viceroy of Italy, for indemnities due to him by 
Austria. The disgraces and burdens imposed upon 
the nation did not stop here. Naples became tribu- 
tary even to Rome and to the piratical states of Africa. 
Rome would not consent to satisfy the conscience of 
the king without a Concordat, by which an annual re- 
venue of 12,000 ducats in land* was assigned to the 
Roman treasury : thirty-six convents were re-esta- 
blished and richly provided for by the staCe. The 
ordinary administration was no less tainted with pro- 
digality. Medici, following the example of France, 
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endeavoured to prop the immense authority^ of the Napk^ 
crown with the order of public functionaries left by s 
the Fiencb, who were so numerous, and .so close- 
ly bound together, by their opinions and intensts, 
that they rc-'^cmblud a new aristocracy. Hence the 
public offices, which already pressed so heavily upon 
the* nation, far from being reduced, were daily aug- 
mented. From all such causes resulted a govern- 
ment that was passive, but rapacious. 'I'hc prime 
minister seemed to govern only to raise taxes, I'iic 
French imposts, chiefly the land-tax, which had been 
always burdensome to the nation, now caused gene- 
ral complaints, on account of the extreme deprecia- 
tion of corn and oil, attendant upon the peace of 
Europe. These chief products of a country entirely 
agricultural, now scarcely brought a third of the 
price which tliey had held a few years before. Yet for 
a small profit of the treasury, foreign merchants were 
allowed to import their corn into tlie kingdom, where 
it sold at a very low price, and almost entirely in- 
terrupted the sale of home wheat, 'i'he distress aug- 
mented in a short time to such a pitch, that in Apu- 
lia, the old harvest was often thrown into the sea to 
make room for the new one in the granaries, 'i'he 
laiul proprietors, rich and poor, remonstrated with 
the government, and offered to discharge the imposts 
with the very products of the soil ; and these soon 
becoming unequal totaxe.s and culture, the lands be- 
gan to be ubaruloued — a lamentable, but certain 
mark of the rapacity of the government and of un 
approaching revolution. The country was overspread 
wit!) internal ciistoiu-hoiisos from one borough to 
another, for external trade yielded little ; contra- 
band commerce increased, and the amount of the 
loss was surreptitiously ovcrcliargcd upon the lands. 

'J'he must trifling transactions were committed to 
stamped paper, and registered, in short, every 
expedient, however ruinou.s, was esteemed good, 
provided ii could afford imincdialc money. Hy 
such means the public revjnuus* were in three years 
.stretched to more than 20,000,000 of ducats ; hut, 
for this augmentation, the subject was wrung, moder- 
ately speaking, of half his real income, at a time wlicn 
the national industry w’as sinking into a state of un- 
precedented wretchedness. This fiscal delirium 
could not have lasted long. 'Flic farmer.** were im- 
poverished, the middle classes were reduced to de- 
spair ; discontent rapidly spread into the provinces, 
and the general wish tor a reform was little dissem- 
bled. Curbonarisni, checked only for a time by thti 
denunciations against all secret societies, which fol- 
lowed the rc.storation, now rose in double strength. 

Hut an event, which had once threatened its ex- 
termination, contributed even more to its revival. 

The minister of police, the Prince of Canosa, detest- 
ing the very name of French innovation, designed to 
force back the nation to the state in which it had 
been ten years before. He considered the Carbona- 
ri as Murattites, or partisans of the French, whilst 
they are only votaries of liberty and enemies to des- 
potism, by whomsoever exercised. The seeds of ano- 
ther sect adverse to Carbonarism had been sown since 
the time of the French by a bishop, who was an ene- 
my to their government. This was composed of a 
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Naples, fij'iccicsof iDyalij^ts, tlic dregs of the people, chiefly 
rioters, vviio licul pari.eipated in the counter-revo- 
Intioriary massacres of J 7!d>- 1 hey a?suinecl the name 
, ot CdifIcHij. 'riie ininisfi r of police exerted ail his in- 
iluciice to rally thciii with niys’terioijN iitc'^ ai»d signs, 
and to arm as many of them as he could, fn a little 
lime their numhcis exceeded and they were 

genei.ilK h^iieveil to be ready to Tall upon the C'aiho- 
Duri 01 Minattites on the night oi'lloly 'J hutsday 1 SKi, 
and, r(..ic*.vmg the example ol tlie Siiiliaii vesperi^, to 
iiiav-acre them all over the country. 'Ihe minister, 
thus hecoine master of the &tatc, could have rcfbrincii 
it according to Ins own will. Ihit tlie hornhle plot 
wa.H soon discovi'red , and Alcdici, wlio prid'essed (piile 
ilill'erent polities, ar.d was tlunali povveil'ul, eau:ed 
tiie ininisier oi' police to be banished to Imcca. 
Tims Mediei siivcd his country I'loni a dreadiul civil 
war; the new si'ctaries weie easily (liMrincd, and 
soon siiidv into oblivion. Ihir the (*arbonaii, ulio 
w'cre a.vare of tin ir daiigi r, and had united nuno 
closely than c\er. would no mote separate, alter 
having onee rallied lor their common deli'uce. Na}, 
tliri-e ^c.irs were suilicient to draw into (heir es.so- 
I’lation ail the active part of the peiiple, and to con- 
vert the rest to their political leligion. Whether by the 
lapse of time, or by the recent cxa.;nple of’ tlie iree 
eonslitutlen of Sn;ily having h< eii ovi'ilurncd at one 
blow, it had bet oine evident that lluj pro'iiLse from Pa- 
lermo was mi re state-crait to liu^tcn tiii' lall^if Murat. 
'I he palriot.s, judging llieni'^elvec} strong enough in the 
])roviiU'es ol'i^ecce and I lari, remimhd the king ol liis 
pledge, willi hold and leiteiated reinonstranee.s ; and 
deiiiaiuled a eonslitulion, tog, ether with the repeal of 
(lie land-tax, within a eeitain term, 'i'hise petitions 
iieing disilaineil, the town of lA'cee rose in a commo- 
tion (1.S17), and nothitig was wanting to a revolu- 
tion be.L support fioni the other provinces. IhiL tlic 
eaii.'ie (d'C’ai bonari.sm w.is yet neither so.siiong nor so 
iinanimon^ as it heeame soon alterwards. A new 
seel had sprung I'lom it, which .seemed to incline 
more to deiiiocracy, and was much spread among 
the lower classes ol people in the provinces ol I.ecee 
and llari. 'I'liis sect, by introducing licentiousiies.s 
and vitdence in po))iilar o|)inions, ilividetl and cn- 
ieebled the part\ , and soon Decamt odious to the best 
inlentioned of the patiiols. On tiu* liist news of 
Genet al CluiiTh liaving marched with some troops 
against I.eeee, a few- himdreds of the new sectaries 
tool, to arms, and overran the country in bands. 
'i'Jie novernment commander easily diverted or quel- 
led this insurrection, lly dexterously availing biiu- 
selfoi the discord of the paliiot.^, and showing the 
moderate they liad notliing to fear from him, he suc- 
ceeded in amusing a great many, and subiluing the 
rest. All the armed were proscribed, many fell iii the 
field, and several were put to death, or conlined in the 
Sicilian isluiuls. l>ut discontent had crept even into 
the army. Most of I lie military liaving been trained 
by the iM-eneh, when there were no bounds to fortune 
and honour in their profession, were iniparieiU of the 
restored government, which used soldiers only to 
keep down the people. Besides, the nial-adniinistra- 
tion of the war minister (a German ofliccr), the pe- 
nury of the finances, the jealousy of the Austrians, and 


the partiality of ilie king towards the military who re- 
turned with him from Sicily, had greatly injured the 
army, and divided it into two adverse parties. ITiis 
ho.'^tile di‘*positinn whs soon turned to the national ad- 
vantage by some patriotic cliicfs, the principal among 
whom was Wiiiiam Bepe. This general had beendis- 
po-ing affairs for a revolution, (luring two years that 
he held tile military command in llie provinces of 
I'oggia and Avelhno. lie bad formed there no less 
than 1(',()()0 militia, cliiifly composed of Fmall land- 
projiriet^^rs, armed and clothed at their own cx- 
pence, niul commanded by tlie country gentlemen, 
who were c.xiispi rated against the rapacity of the ad- 
miiiistr.itiori. ^^.Siich a militia was we.H rpialified for 
aceomphdnng a revolution ; yit they were tolerated 
by the piiine minister, on ace.unit (*f tin* great .^er- 
viets, without any expenee, be dievv from them; for 
they had, in a short time, scoured tlie country of 
the banditti,. wlio are ever swainiing in that king- 
dom. 'i'lius to .‘'.'ive riioniy, arms w'cre entrusted to 
that verv i hiss whicii was most intereslod in national 


.VaplM. 


lefui iii. capital an error of despotic pidicy may 

Wvll i h;:r.icle. i/e tlie adiriiiiiat ration ofMcdici as cn- 
t.'ieh .'■n;ir.ei.d. Mvery thing, then fore, hastened to 
a ri volution, wl.en the nows arrived of the move- 
ment at Cadi/. 'I’his example hanisliod from the 
mii'iitiuli' all remaining doubts as to success. It. 
l.‘Mghl tlie chiefs how to act; and in a natural spi- 
rit </f imilarion. they eh(,ve the constitution of tlu 
(’ortes lor their model. This constitution, more- 
over, {.eenied to he the oid}^ monarchical one iixed at 
one ellort by the representatives of a great nation, 
and still unimpaired by the abuses of power and tiiiii*. 
Tlie patriots now began carne.stly to think upon a ge- 
neral movement, \Villiaui IVpe, considered as the 
ehiel’ of the enterpr^e, eomniunieated his plan to 
.some supi'rior officers of lii.s division, and a few 
eili/ens. They agreed that the general should, 
under pretence of a muster, assemble, on the 2oth ol 
,lune ( J S'JO), his 10, 000 militia at Avelliiio, wliere 
lie was to he immediately reinforced by five regi- 
ments of horse quartered at I'oggia, Kola, Nocera, 
Aversa, and Naples, and by all the armed patriots 
of the two Principati and Capiliinala : a camp was 
then to ho formed, and a petition sent to the king, 
demanding the constitution. The signal being thus 
given, no doubts were entertained of a general and 
ready support IVom all the provinces. Hut owing 
to the w’aiit of resolution of one colonel, this plan 
failed. The general, judging it convenient to de- 
lay his design for a short time, went to Naples, 
where he had been repeatedly called by tlie govern- 
iiirnt. Hut, in these perplexities, Morelli, a young 
licurenant, unexpectedly departed from Nola, on 
the night of the 1st of July, with 130 hor.se, and, 
inarching to Avcilino, threw' down the gauntlet. 
The revolution had been long since ripe in the minds 
of the Neapolitans, and the departure of Morelli was 
only the signal fbr its accomplishment. At tlie first 
intelligence of his march, Foggia, Avellino, and Sa- 
lerno, took up arms, and proclaimed the Spanish con- 
stitutiom An intrenched camp was formed by the 
constitutionalists in the strong passes of Monteforte, 
and thither the militia, the patriots, and most of the 
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Naples, standing army, flockod from all directions. General 
* Pope having defeated the precautions of tlie cabinet, 
by which he wa.s still obstructed in (he capital, led 
some more troops to the eauij), and took the com- 
mand of the whole, 'riie government, awakened 
from its slumber, had already attempted force, (jc- 
• ncrals Carrascosa and Ani’orosio were sent with 
some troops against the constitutional camp, whilst 
Generals Campano and Nim/.iante weic to attack it 
rearwards from Solofra. Ihit all proved vain. Cam- 
piino was bravely repelled by tlie constitutionalists, 
led by Colonel Deconcilj. Carrascosa, perceiving 
the majority of lii.s troops more inclined to join their 
comrades than to fight against liiem, \yould not ha- 
zard a battle, Tlie government, now despairing of 
succeeding by force, recailed him, and prepared it- 
self to sati.sfy the nation. 'J’lie court, indeed, made 
a last effort to divert the storm Ijv a royal promise 
<?f a constitution to be settled In r/nJit (fai/w lint 
this state-expedient could not deceive men to wlioin 
no choice was left hut liet\ve(‘n tho'scaifald and suc- 
cess : — 'riie proposal was ri'fused. Tlu* capital was 
in commotion, 'fhe King, yielding to the entreaties 
of his oldest friends, consented at lust to the eoii'^ti- 
tution of the Cortes. Secret proLesiaf on'i, Iiowever, 
are said to liavc been addrosvsed from that very mo- 
ment to the five gr(‘at powers of' Kurope, ii'^cnbiog 
that eonccssion to mere forc^', and invalidating it in 
all its conseqaenees. 

Oraincnci's 'i’lie whole of th’s revolution was brought about 
intwccii ilic in six day-', with a facility and ruildiu’s.s that proved 
EhtjiMisli- pifbhc mind to be npc for free In^(ilutions. Hut 
('i)nsti personages were not so easily eonsoled lor 

tuiion ;in(l their lo.‘«a of pow’or. Tlie King showed liiis, by re- 
tlu* Austriiin signing the government to lii.s son f'rince Juanei<, 
liiv.ksion. assumed the tirleof V’^iear of liie Kingdom, 'flic 

eonstitutioind camp, la, 000 strong, w'as ral'^ed at 
Montcforle, and marched to the cM[»ital. Many er- 
rors were comniilted in lliat camp. An egivgiou.'> 
one had lieen to intrust pow'cr to pcrsoiiM whose 
lives and fortunes were not staked on the n volution. 
Fortune no sooner seemed leaning to the side of the 
constitutionalists, than the disappointed ambitious 
spirits of //ic t/ccc/iM/io awoke, and laid liold of the 
first places of the state. Count /urio, wlio had per- 
secuted the patriots, and who had seconded various 
changes of power and priiicipli's, reappeared at the 
helm of the state*. II is collcaguis Jiad been, like 
him, the courtiers of Murat, and little cared fur the 
new liberty of their country, if it was to be presorv 
ed at the cost of their personal danger and sacri- 
fices. Almost all the i^fliccs, civil and military, were 
left in the possession of a set of men accustomed to 
change sides from the vanquished to the vanquisher. 
A revolution which had been thus defective in deci- 
sion at borne, was farther menaced from abroad. 
Austria soon evinced a profound resentment at tlie 
revolution of Naples, both by diplomatic protesta- 
tions, and by rejecting the new Neapolitan envoys 
as the representatives of rebels. From the begin- 
ning these true patriots had no other chance of suc- 
cess than to have invited all Italians to arms, while 
the Austrians were still weak in Lombardy. But the 
new government had not courage for this, and the 


opportunity for raising Upper Italy by surprise had 
nearly vanished, when the unfortunate revolution of' 
Sicily broke out. 

Sicily is the only country in Italy where the feudal 
aristocracy is still strong, 'fliis island had escaped 
French subjection to fall under tiiat of the English, 
who here combated Bonaparte with the principles of 
liberty^ Nevertheless the Sicilian constitution, given 
in KSli2, left tlie power of the House of (Commons 
in tile haiuis of the nol)il^ty^ But oven the few be- 
nefits which could have accrued from Engli.sh ascen- 
dancy were lost by the constitution being abolished 
as soon as it could be dispensed with. Medici at- 
tempted, in IS IP, to introduce the French udniiiiK 
stration into Sicil}^ but the nobles generally re.sisted 
such innovations, and tiie people, through invete- 
racy against the rule oi* llic Neapolitans, supported 
their resistance. After the revolution on this .sale 
the Flmnim, the Spanish constimiion had scarcely 
been proclaimed at Palermo, when the chief Sicilian 
nobility in.-'tigated the people to proclaim Sicily in- 
dependent of Naples, The Neapolitan gairison of 
Palermo being furiously attacked by the mob, and 
overwhelmed with stones, boiling oil, and other mis- 
.siles thrown from the houses, surrendend at diseve- 
lion alki a drcadi'ui contest. Hut the Sicilian nohi- 
lit Vi alter they had allured the people by the promise 
of independence Irom Naples, wherewith lliey cover- 
ed then* design of re-establishing the aristocratic 
cc^tstiiution, i'ouiul that it was easier to rakse than to 
guide a sedition. *For the people proclaimed inde- 
pendence, and the con.*<lilution of the (*ortes cut oil' 
the head-i of Princes Aci and Catolica ; and even wliilsl 
following llicir aristoeralic Ic-iders, menaced them 
with the axe. At, last General I'lorestan Pepe was 
sent into »Sieily w ith a squadron and (iOlK) troops. He 
landed at Mes-ina, defeated the revolted Palermitans 
at 'rernnni, and ohJiged Palermo to c.ipitulate, de- 
Jiveiing the city from a state of the mo^t frightful 
anarchy. Hut that eapitulution, which yielded l«> 
tlie indi'pendents the separation from Naples, whii h 
they had been unable to get by ibree, was .soon an- 
nulled by the Neapolitan l\irliaiiienl. The gi neral 
was recalled, ne\v l reops were sent out, and Palermo 
was licld neither in frieiuls!n'p nor enmity, I'he ma- 
jority of the Sieilians, however, seemed to decide ihi? 
question again.st independence hy sending deputies 
to repre.sent them at Naj le.s. 

The Parliament had now riv.^cmbled at Naples, and 
received, on the 1st of October, the constitutional 
oath of the king. Th.c liberty of Naple.s was to 
ili*pcnd upon this .assembly. 'J'hc Spanish constitu- 
tion had been granted, excepting tlie necessary al- 
terations to be settled by the representatives in its 
adaptation to the 'JVo hlicilies. Vet, at tlic bottom 
of this proviso from the court lay a design to in- 
crease, as much as possible, tiic constitutional power 
of the Crown by a servile Parliament. The ministry 
had endeavoured to inHuciice the elections ; but the 
name of Zurio was so unpopular, that the slightest 
suspicion of interference had been sufficient to ex- 
clude a candidate, whatever might be his experience 
in public affairs. The people, suspecting the nobi- 
lity of a wish to introduce an liercditary chamber in 
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Xaplei. the constitution, had hooted them off the hustings. liament as to hisjdeparture. A nevr consent was gi- Naplei. 
Owing to this national (li(({iosition, the Parliament ven, and the king embarked aboard an English man- 
iiad been mostly coinpoHcd of men who had never ot-war, landed at Leghorn, and proceeded to Lay- 
exercised any f>ub)ic oflicc. Ttic majority of them bach. 

were of an upright rather than Hrm mind ; some The departure of the king, to join the enemies 
were versed in literature, none in stato-craft ; many of the nation, proved, no doubt, the immediate 
ignorant of every thing, trusting more to the jus- cause of the fall of Naples, and all Europe has re- 
tice of the public cause, and to the effects of pruached the Neapolitan Parliament for permitting 
mildness towards the Crown, than to their own in- it, os a signal act of blindness. Put an English and 
trepidity and credit with the people. The J’ar- a ]‘>ench squadron were anchored in the bay ; 6000 
liament applied itself to the diminution of the pub- royal guards were ready to fall upon the people ; 
lie burdens, though the military expenccs had near- and the facility of embarking from the palace, and, 
ly exhausted tlic treasury ; chose a new council above all, the firm resolution of the king himself, 
of state ; made good municipal laws ; and reorgan- leave It even now doubtful whethes that fatal dc- 
ized the army. At first it was well seconded by the purture could have been prevented. Certainly a new 
nation. The dismissed veterans Hocked spontaneous- revolution would have been necessary for this attempt, 
ly back to their banners on the first call of the go- and the Parliament decided according to what it con- 
vernment, and soon exceeded the number demand- ceived to be an unavoidable necessity. Yet the virtual 
ed. 'I^ic Calabrese militia gallantly supported the failure to the enemies of freedom of their last covp^ 
army in Sicily. Several provinces paid in advance d*ctat was worth a victory to the patriots, had they 
tho very land-tax which they felt so heavy. But fully known the value of it. The court was hum- 
thc ministry made all this useless to the state, bled, the credit of the Parliament re-established ; and 
Every step of the executive power betrayed slack- the representatives could have still saved the state, 
ness, reluctance, and perfidy; in a word, it destroy- had they, during the flow of popular feeling, created 
ed the liberty and independence of Naples. The a regency of a few tried and bold patriots. By 
court looked for support to that mysterious alliance transferring the seat of government to Calabria 
which styles itself Holy. A congress had met at or to IMessina, they ought to have prepared them- 
Troppau, where an independent [leoplc were to be selves, from that very moment, to have sustained 
sentenced for having oflended against despotism, a national war. But the Parliament was incapable 
The Parliament, guessing the design of the couft, of such counsels, which oppeared to them rash 
applied itself to a speedy reform of the constitu- and unconstitutional. Moderation was their motto, 
tion, that it might be finally sanctioned by the king. This assembly continued the regency to the- Prince- 
Tlio pro.spcct of eluding the effects of the revolu- Royal ; suffered a weak ministry to succeed to 
tion in a pacific way being over, a €oup-d*ctat was a perfidious one ; and slumbered in the capital, at- 
resorted to ; and some members of the diplomatic tending only to the reform of secondary abuses, while 
body then at Naples agreed with Zurlo upon the they trusted the cause of tlie country to the mediation 

manner and time of tlic new experiment. It was of the king with the allies. Not having availed itself 

known by the public that the congress at Troppau of the favourable moment, its credit and power decay- 
had ended, and much uneasiness prevailed for some ed daily, and the national zeal abated simultaneous- 
days in the capital. On the 7tli of December, a ly. These public perplexities lasted but a short 
royal message was brought into the Parliament by time. The Parliament had already presented, and 
the ministry, in which a vague and conditional pro- the Regent had finally sanctioned, the reformed code, 
mise of a new constitution was substituted for the when intelligence arrived that the Congress of Lay- 
existing one. It was announced that the king was bach had declared, that whatever had been done by 
going to a new congress, and all farther delibcra- the revolution was to be instantly undone at Naples, 
tion was forbidden to the representatives. The nies- and that 50,000 Austrian troops were marching to oc- 
sage was at the same time placarded in the capital, cupy the country, and re-establish its despotic govem- 
and forwarded into the provinces, and every practice ment. These orders were enforced by a letter from 
was employed to carry the point by surprise. But the king, in which his majesty, alleging the utter im- 
all this only tended, for the present, to the triumph possibility of obtaining anything from the allies, eager- 
of the nation. About 15,000 patriots assembled in ly advised a ready obedience to them. The Parliament 
arms, and remained together for three days, ready declared that it had no power to consent to the pub- 
to repel force by force, if necessary. Speedy in- lie ruin, and that the king was to be considered as a pri- 
telligence was dispatched into the country, and soner in the hands of the enemy. This was its last ef- 
oiany places rose in arms at the same time. The fort. Laws, indeed,were heaped upon laws for the safe- 
Parliament, being thus supported, rejected the mes- ty of the state ; but the circumstances requiring prac-> 
s^e, but permitted the king to go to Laybach, pro- tical courage far more than debates and statutes, all 
vided he should do so to plead the national cause, that was done proved useless. Even whilst the danger 
Then an impeachment was moved against the ministry, grew imminent, the representatives did not dare to 
and two were called to the bar (Count Zurlo and the assume the whole public power. They were still 
Duke of Campochiaro) ; but the cabal of the cour- frightened by the shadow of a compact, which had 
tiers prevailing, it was adjourned sine die. The king, been already broken by the most responsible of the 
after declaring he never meant to injure the existing parties. 

constitution, asked again for the opinion of the Par- The effect of the news from Laybach was, to pro- 
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Naples, (luce mixed feelings of apprehension and indignation, of 150 miles in length, and accessible at five points. 
Tlie inhabitants of the provinces seemed disposed to And the Austrian general, as it appeared afterwards, 
defend themselves to the last ; but they wanted expe- had directed the main body of his army upon him, 
rience and guides. A numerous militia had but just well aware that that corps once routed, no more re- 
been formed in all the provinces, and 12,000 young sistance would be offered on the left. P5p6 posted 
men composed* a national guard of an imposing ap- himself at Civita-Ducalc, a frontier town in Ab- 
. pearance in the capital. But these militia, yet destitute bruzzo, three miles from Uieti, where the enemy 
of all military skill and habits, could only serve in a de- established his van-guard. The Neapolitan militia, 
sultory warfare. Of the standing army 12,000 men then on the frontier, was composed chiefiiy of sub- 
remained in Sicily, in order to keep k in subjec- stitutes, badly armed and worse trained, and in- 
tion ; the rest were already cooled in the public cessantly harassed by traitorous agents, who re- 
cause, discordant in tlieir opinions, rather relaxed presented to them ^hat they should be treated as 
in discipline, through the introduction of Carbo- rebels, if they vainly persisted in opposing the 
narism, and certainly not commanded by patriots, great powers of Europe allied against Naples. The 
The Carbonari* too, fancying they had secured the king himself followed the Austrians close, declaring 
^volution by the meeting of the Parliami^nt, be- he was at full liberty, and ordering the national 
gan to divide among themselves. Carbonarism ne- forces to welcome the invaders as friends. On a 
ver could settle itself into a federation before the sudden, some battolions of militia, posted at Argua- 
revolution, and much less afler it. Hence the up- ta and Tagliacozzo, disbanded. General Pepi*, 
per council of Naples, which ought to hafe repre- dreading the example, resolved to fight instantly, 
sented the whole order, and directed it to the same Having distributed his 10,000 men in three columns, 
object, was not acknowledged in several provinces, he advanced towards Rieti on the 7th of March 
and openly opposed in Salerno, where the opinions 1821. His left, led by Marshal Monteraajor, was 
rather inclined to democracy. The consent of this to begin the attack at day-break ; but it was ten in 
council, which at first was required to establish the morning before the order was executed, and the 
inferior assemblies, was soon neglected. New Austrianshad already concentrated most of tlieir forces 
societies sprang up everywhere. Indeed, all these near the Cappuccini in the plain, when they were at- 
dissentions were diligently prqpioted by money, tacked. P^pc^ ordered IVf^rshal Russo to advance at 
promises, and every wicked practice of the^ agents the same time on the right with 200 horse and some 
of despotism at home and abroad. Confusion and k&ntry, to sustain the charges of the Hungarian ca- 
anarchy.were made pretexts both to colour and *ry, 4000 strong. The fight continued for six hours 
facilitate foreign invasion. After the revolution, with musketry, and the Neapolitans had made seve- 
Carbonarism ought no doubt to have been abolish- ral unsuccessAiI attempts to carry the Cappuccini, 
ed by law, as dangerous to liberty itself, had the when Montemajor suddenly began to withdraw with 
free government had nothing to fear. But this go- his division, ah hour before sun-set. The enemy, 
verninent, being undermined on one side, and attack- who till then had been perplexed by the unexpected 
cd on the other, could not have found, in its early boldness of the militia, having now his right disenw 
period, a better support than that association. The gaged by the retreat of Montemajor, pushed forward 
patriots of the frontier provinces attempted to rally great masses of infantry on his left, which being 
themselves into a federation, which they called the extended farther than the right of the Neapolitans, 
Samnitic League^ from the classic name ^ of that threatened to surround them. P^pe was then oblig- 
country. But the society of the Carbonari was no ed to order a general retreat, which began in 
longer susceptible of being recombinedT; and it must good order along his whole line, under the fire of 
be confessed, that its untimely dispersion was an- enemy. But the militia not being trained to 
other cause of the shameful fall of Naples. retreat while fighting, began to get into disorder ; 

Invasion of Meanwhile an Austrian army, 50,000 strong, ad- and, breaking their ranks, they hurried to the hills, 
the Aus- vanced by forced marches towards the country. The without any longer obeying their officers. Some 

trians, and government, compelled at last by the public clamour, companies of the line, which were intermixed with 

hastily called, by telegraph, the militia from the most them, imitated the example, and all the troops 
(iovernmrat.^'®^®"^ speedily disbanded. But a few hundred soldiers,: 

the frontiers. The militia hastened from every quar- headed by a body of gallant officers, covered the 
ter, but only 15,000 had arrived on the borders of retreat in such a way that the enemy was scarcely 
Abbruzzo, when it was found necessary to fight, aware of the disbanding, and did not advance for 
General Pope was appointed to command that fron- that night. 

tier. Near San Germano, on the left, was an en- This engagement was sufficient to decide the fate 
trenched camp of 80,000 men, most of them veterans of Naples. The Parliament, astonished and difccou- 
who had served in the French wars. The plan of raged at this first blow of adversity, laid aside all 
defence was, that, if the enemy attacked the right, thoughts of farther defence, and secretly sued for 

the commandant of the left was to relieve it with pardon from the king, whom they bad bat just de- 

. troops and evolutions ; if the left, Pepe should do elared to be a prisoner of the enemy. The executive 
tlie same. But the distance between the two camps power, which only waited for a single disaster to throw 
was immense. General Pdp6, with some militia and a off every constitutional disguise, immediately strain- 
few troops, which together did not amount to a third ed all its nerves to accomplish, in a few days, the 
part of the enemy’s forces, was obliged to guard a line subjugation of the country. More shame than loss, 
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Napltif however, had been incurred ; and had a patriotic mU 
0 nistry guided the helm, the nation might have been 

Natlo^. would have sunk with honour. To trans- 

fur the seat of government into Calabria without de- 
/ Jay ; to remove the yet unbroken first corps from San 
(iermanu into the middle provinces, and to collect 
behind them all the remnants of the corps of Pdpe, 
there to be rallied into a second line,— were measures 
tliat seemed as practicable us they were advisable. 
Under such arrangements, the arrival of the enemy 
in the capital might have proved the commcnce- 
iiicnt of his ruin. An immense town, and four ci- 
tadels held by national forced; the almost impreg- 
nable fortress of Gaeta behind; an army 30,000 
strong on the front; with Calabria in insurrection, 
and the Parliament calling to arms a people gene- 
rally sanguinary and revengeful these were obsta- 
cles nlniust insuperuble against the success of the 
invaders. Moreover, the Piedmontese revolution 
breaking out soon after, would have placed the Aus- 
trians between two fires, and spread the national war 
from one oxtreinity of Italy to the other. Thus the 
Italians would have been perhaps at this hour an inde- 
pendent and free nation, or at least fighting to become 
so. But scarcely six days had elapsed from the action 
at Uieti, when the commandants of the divisions and 
regiments in the camp at San Gerniano were requir- 
ed, by an order oi‘ the day| to frame addresses in the 
name of the army, to the general- in-chief, request- 
ing him to support we know not what authority^f 
the regent, different from the constitutional 
The army was given to understand, that the capital 
and several provinces hud fallen a (iroy to anarchy, 
while they remained as if plunged in stupor and con- 
sternutiun. The first plan of the couit seems to have 
been to march the first corps to Naples, and to put 
down the constitution with the same national forces 
which had sworn to defend it. But as a strong feel- 
ing of reluctance was evinced by some regiments, 
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the royal guards were directed to protest openly Napkt 
against all resistance /o the king, and this had the ef- - * - 
feet of dispersing the rest of thg troops. The first 
corps had scarcely tlecamped from Mignano, and 
begun to retreat towards the Volturn^ when suddenly 
it disbanded. The royal guards only, 6000 strong, 
were kept to their banners. Marching speedily to 
Naples, they shut themselves up in the fortress of Cas- 
tclnuovo, and begun. to fire upon the citizens. All was 
confusion in the capital. 'I'he Parliament lost more 
than half of its members, and all its authority. Tho 
mob only waited the arrival of the disbanded soldiers 
to run to plunder and outrage ; whilst murderers were 
let loose upon the most determined patriots, to pre- 
vent them from making any efibrt to fetrievc the pub- 
lic fortune. One member, who had the courage to set 
out for Calabria, in order to rally the broken ranks 
of the patriots, was put to death upon approaching 
Eholi, by assassins, who there waited his arrival 
^J'wenty-four other members remained in the Parlin- 
iiicnt to the last, appealing against perjury and fo- 
reign injustice, and ofiering an honourable but use- 
less e.xanip!'; to their country. In a few days, tlie 
fortresses, the arsenal, the ummunition, the navy, the 
capital, Sicily, and whatever yet remained to the na- 
tion for its defence, was delivered up to the Aus- 
trians by the executive power. Of the patriots, 
hunted down in all directions, some took shelter in 
Spain, Greece, ancl the Ionian Islands, but tlie great- 
er number fell into the hands of their enemies. The 
nation, forsaken by its guides, was struck with asto- 
nishment, and made no defence. 

With regard to the actual state of the Two Sicilies, 
it is enough to say, that all the injublice and miseries 
which can fall upon a conquered people, punish their 
inhabitants for not liuving better defended their most 
valuable rights. Oppression, however, cannot conso- 
lidate that absolute pow'cr, which has no longer a 
foundation in the national bentiments. 


NATIONS 

tikasin- In thc meaning of the word Law, three principal 
Tolvul 111 the ideas are involved ; that of a Conimaiid, that of a 
term Lm jjmjction, and that of the Authority from which the 
command proceeds. 

Every law imports, that something is to be done ; 
or to be leB undone. 

But a Command is impgtent, unless there is the 
power of enforcing it. The power of enforcing a 
command is thc power of inflicting penalties, if the 
command is not obeyed. And the applicability of 
the penalties constitutes the Sanction. 

There is more difficulty in conveying an exact con- 
ception of the Authority which is necessary to give 
existence to a law. It is evident, that it is not every 
command, enforced by penalties, to which we should 
extend such a title. A law is not confined to a sin- 
gle act ; it embraces a class of acts: it is not confin- 
ed to the acts of one man ; it embraces those of a 
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community of mcii. Anu authority from which 
it emanates must be an authority which that commu- 
nity are in the habit of obeying. Anr authority to 
whicli only a temporary obedience is paid, does not 
conic up to thc notion of that authority which is re- 
quisite to give existence to laws ; for thus, the com- 
mands of a hbstile army, committing plunder, would 
be laws. 

Thc couditions, which we have thus described, 
m^y all be visibly traced, in the laws which go- 
vernments lay down for the communities to which 
they belong. There we observe the command ; there 
the punishment prescribed for its violation ; and there 
the commanding authority to which obedience is ha- , 
bitually paid. TImm idoai 

Of these conditions how many can be said to be-how modi- 
loo^ to any thing included under the term Law 
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i.av of By that term is und^tood. s omethiiig wMcIi el* t)UDe6» and with the raiDd's eye ; they are specafattvei ^ 

Natiof ^ ther does, or which, it is supposed, ought to bind the rather lhaa sensible. The incenreolences, on the 
conduet of one nation towards another. other hand, which must be jWf, fVoiB any ibovement 

But it is not understood, that one nation has a to lead efiect to the law of nations, are Inunediale \ 

right to command another. When one nation ean and formidable t the whole train of the eslls of war ' 

be commanded by another. It is dependent upon Uiat ‘ are almost sure to arise from them. ‘ Tlie tatter class 
other ; and the laws of dependence are diftyeot (rom of impresSiODs must, in general, be fiw 'more power* 
those whrch we are at present considering^ An (n- fui than the former; and thus the iuterpbsitiOD, in fa« 
dependent nation woula resent, instead of obeyiUjlf, A ▼our of the htw of nations, wilf genendly be shonn^* 
command delivered to it by another. Neither can A nation it often but too easily sthnulatcMl to ihake 
it properly be said, that nations, taken aggregately, war in MMOtment^ of iniuries done to itself. But it 
prescribe those laws to one another severally ; for looks with ^ much oeyness updn the Injuries done 
when did they ever combine in any such prescript to other ttSlioDs, to incor^ny great chance ot incon* 
tion? When did they ever cdmbine to vindicate venience for the redress of them. ' 
the violations of them f It is therefore clear, that Besides, the object ie to be gained by tbe means 
the«term Command Cannot be appKed, at least in the of eombinaiion.*^ But the combinations of nations are 
ordinify sense, to the laws of nations. vm diSeuU things. Nations haMly ever combine 

In the next place, it would not mm, tbal any without quarreilikig. ' < 

thing, deserving the name of Sanction, belongs to Again, all natlolirottght to eoihbioe finr an object 
them. Sanction, we have already seen, is punish* coBsmaii coath 'But for alt' nations' to combine in 
ment. Suppose nations to threaten One anotbet any^mm^terprise is impoasiMe* Suppose a piibee 
with punishment, for the violation of any thing Utw' to haveoiolat^ the law of nations, it would oe ab- 
dcrstood to be a law of nations. To punish im* sufd In suppose that all the coimtries on earth should 
plies superiority of strength. For the strong, there* conimire to pontib him. * But if not all, what is to 
fore, the law of nations, may perhaps have a sane* be the Seieraon f ^ Who shall tome forward ; who 
tion, as agAist the weak. But whet can it have w atand excused t *fiy those who are condemned' to 
against the strong ? Is it the strong, however, or to‘ thw saeriflee, ill what proportion are the cohtribu- 
It the weak, by whom it is most liable to be violated? tioBs to be made t .Who Is to afford the greatest. 

The answer is obvious and undeniablei^As against and adicniay come whh the least! 
these from whom almost solely any violation of tbe ItJp nunecOssaiy to pursue any farther the analysis 
laws of nations need be apprehended; there appears, of thS extfWordliii|^ bypothi^. It is evident from 
therefore, to be no sanction at all. what bat -been' said, that it is full ef inspracticabi* 

If it be said, that several nations may combine to litlsi* - ‘ 

give it a sanction in favour of the weak, we might, ^ Are we, ihetti obliged to eoulider the maxims or 

for a practical answer, appeal to experience. Has rul^ whidi pass under the name of Laws ef Nations, 
it been done ? Have nations, in reality, combined,' as utterly without force and influence; and the dis- 
sn const antly and steadily, in fovour of the law of na- course whicb is made about them, as mere affisetation ^ 
tions, as to create, by the certainty of punishment, aitd^iuipertinenoe! 

an overpowering motive, to unjust powers, to abstain Not wholly so.* It is of use; that the ordinary. In* The only 
from its violation ? For, as the laws against murder tereounw of nations should be conducted accoraing ^P- 

would have np eSBcacy, if the punishment prescribed ^to certain forms, generally known and approved; be- 
were not applied once in fifty or a hundred times, so "cause they wHI, m observed on all occasions, when xstions is 
tlie penalty against the violations of the law of na* there is no particular motive to violate them, and the popular 
tions can have no efficacy, if it is applied unsteadily will <^n prevent .dmutes which might arise on fri- nnetion. 
and rarely. volous oocasions. Tney resemble, In this respect. 

On the mode in which it has been applied, we may the ceremonial of a court, or the eatoblished forms of 
appeal to a great authority. Mcmmquieu says—^ poUshed society. 

** Le droit public est plus connu en Europe qu*en The objects, howelrcr, which are understood to be 

Asie: cependant on peat dire que les passionedes embraced by the law of nationi^< are of t«o>8orts. ^ 
princes— la patience des peoples— la flatterie dee The firsi'are those minor objects^ wMeb partake more 
ccrivains, en ont corrompu tous les priacipes* Ce of form than of substance. Tlle^odier are objects 
droit, tel qu'il est aujourd'hul, est tine sdence qui whicb* deeply afimt'bumanlty. HiaS there are cer* 
apprend aux princes jusqu'i quel point lls peuveuJt tain interests of nation^ whiph it were jgood to have 
violer la justice, sans choquer leursintfirdts.*— (LsW- considered os their rights, and of which it is infinitely 
Persanes, XCIV.) : to be desired that the viektidb could be prevented, 

To go a little deeper, we may consider, wbethes is most true. But if nadouai law btt no pimalty an* 
ihe interest of nations, that whim, in the long run, nexedto it ;*if the Weaker ^par^, who it wronged, 
governs them all, can ever produce combinations, has no mettiaAOf redress, where, it may be said, ia 
from which an effectual saoedon, of the nature in the advantiM of sueb-alkw f Or whero the pro* 
question, can be expected to proosed. .Tbit they prlety of caiflog tlifet a la«s which is only a dcclara* 
would derive some advantage fran the gederal cb* don respecting xightet riolatad by the metC' power* 
servation of those maxims which ha^ lmeo celled fill party withimj^ity, eaoften, and to ae gi^ aa 
laws of nations, frivoloue as ore /the pdats^upoD' extenli aa he fdeases f ' 

which the greater part of them turn, cannot be dw^^ Tkaaroia eCitt, however, a Mwer, which, though it 
aied. These advantages, however, are seen at a die* be net the pbyeicel forc^ eittier of one elate, or of o 

VOL*, vi. pauT I. 
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Law of combination of statc^j applied to vindicate a violation 

Nations, imtions, is not without a.great awaj in 

' human affaira; and which, as it ii veiy nearly the 
t whole of the power which can be applied to secure 
^ the observation of that law, deserves to be carefully 
considered, that, by duly appreciating its efficacy in 
this important affair, we may neither trust to it where 
it will disappoint our expectation, nor neglect the 
use of it where it may be turned to advantage. 

Tfiat the human mind ia powerfully acted upon 
by the approbation or diaapprobation, bv the praise 
or blame, the contempt and liatred, or the love and 
(idmiration, of the rest of mankind, is a matter of fact, 
wbich, however it may be accounted for, is beyond 
theiisdts of disputation. Over the whole field of 
morality, with the exception of that narrow part 
wUobis protected by penal laws, it is the only power 
which binds to good conduct, and renders man agree- 
able and usefiil to man. It is evident, also, that where 
tliere is not great inequality, it is a power, the binding 
force of which must he, amessarily great. Because 
every individual, oonsidevfd in himwf, is weak and 
helpless as compared with the rest of the community. 
Unless, therefore, be esn prevail upon them to ab- 
stain from iniuring him, he must be exposed to un- 
limited suffering. Andif, oa the othe^hand, he can 
prevail upon them to combine in doing, or in desir- 
ing to do him good, be is put in tho’way of receiv- 
ing perpetually the greatest advantages. His motive, 
therefore, to obtain the fiwourable, and to avoid the 
unfavourable regards of the membm Of the sooletj, 
in which he lives, is of the higbsst ordif. < But oe 
can obtain their favourable, and avoid their unfa» 
vourabte sentinentaironly by abstaming with scrupu- 
lous anxiety from doing any injury to them, and ob- 
serving sH such modes of conduct as are calculated 
to be usefiil and aweeaUe to them* 

Tim value which men set upon these favourable 
regards of the persons among whom they live. Is 
strikingly manifimted by some of the most ordinary 
forms of their discourse and behaviour. What is 
more esteemed than character? What injury reckon- 
ed more deep and unpardonable than that of the 
man who exerts himaelf to take away unworthily any 
pari of tho r^ula|ieii of his neighbours ? But what 
is character, if net the title to the favourable senti- 
ment of other men? And what is the loss of charac- 
ter, but the opinioitof other mepi that we do not de- 
sonre those favourable i sentiments, with which they 
have been aoeustomed to regard us ? 

Honour and shame, those emotions, the intensity 
of whioli proved by so many phenemena of human 
life, are hot the femnoa which attend upon those 
diffimot simntiens. When a man finds nimself in 
possession of she love, the esteem, and admiration of 
those by whom be ia aurvounded, ha is filled with 
that delict whkih tbebelief of the secure posaeasiou 
of a great source of benefit, eaunot fail to inspire : 
he is fearleas^ elated, and oonfidenti the principal 
charaoteristica of that slate of mind whiob we^ deno- 
minate pride. When* Hess oonseiotts, on the^ other 
band, oi having fcrfeitsd in any d^m dys liivour- 
able sentiments of thole among whm he lives, he 
softni that depression wbieh^im loim^of .nihig^ 
vahiirffiamessioafee^ toemelO; hecaaaes, 
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in some degree, to look forward to his fellow men l^w of 
for good, and feels more or less the apprehension of 
evil at their hands ; he fears to prove how far their 
disapprobation of him reaches, or to excite them to 
define it too accurately for themselves; he hangs 
down his head, and dares not so much as look them 
in the face. 

When ‘men are favourably situated for having 
those impressions deeply struck ; or more correctly 
speaking, when those combinations of ideas have 
consistently and habitually been presented to their 
minds, the Bssooiation becomes at last so indissoluble 
and strong, as to operate, even where the connec- 
tion among the things themselves may not exist. 

. When j^raoDB, who have been Educated in a vir- 
tuous ^ society, have, from their infancy, associat- 
ed the idea of certain actions with the favom^ahle 
sentimenu, and all the advantages which Hovrfrom 
the favouridile sentiments of mankind ; and, on the 
other hand, have associated the idea of certain other 
actions with the unfavourable sentiments, and all the 
disadvantages which flow from the unfavourable sen. 
limeots of mankind ; so painful a feeling comes in 
time to^/aised in them at the very thought of any 
such action, that they recoil from the perpetration 
of it, even in cases in which they may bfi perfectly 
secure against any unfavourable sentiments of man- 
kind, wmeb it might jbn calculated to inspire. 

]t will, we apprehend, upon the most accurate in- 
vasti^ion, be feund, that this is the only power to 
which we can look for any considerable sanction to 
the laws of nations for . dmost the only species of 

unishment to whicli the violation of them can ever 

ecome amenable ; and the only security, therefore, 
which mankind can ever enjoy for the benefit which 
laws, well contrived for this purpose, might be cal- 
culated to yield. 

It is in &e next place incumbent upon us to in- wimt iiu 
quire, what dependence can be placed upon this se- pendena 
carity, in the set of cases now under consideration ; pJUJed ui3ui» 
and in whst circumstances it is calculated to act fi/c populMr 
with the greatest, in what with the least efficacy, to- sanction, 
ward this important end. 

, A power, which is wholly derived, from the good 
which may follow the favourable, the evil which may 
fallow the unfavourable sentiments of mankind, will 
act most efl&cadouoly upon him who is the most, 
least efficaciously upon him who is the least exposed 
to receive good and evil from the immediate inclina- 
tion of his fellow men. 

It seems to be evident, that he who is most weak, 
as compared with the rest of the community, is the 
most exposed to receive good or evil in consequence 
of their favourable or unfavourable sentiments ; and 
that he, on the other hand, who is the most power- 
fill, as compared with them, is the least exposed to 
receive good or evil in consequence of those senti- 
menu. 

When men are neariy upon equality, no one has 
any dianee of inducing other Mople to abstain from 
hurting him,, but by his abstaining from doing hurt 
in any way In them. He has no means of inducing 
theni to do him .any.acts of service, but by their ex- 
pectatioQ of receiving, similar aeU of service from 
maou He i^ therefore^ . intensdly interested in its 
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Uvof being gmenlly believed dip him* tl»t h»- it a flUM IhiiiiiipeitMt e«e»if rmiiinf tft-eMi vbai Me^tbe U»er 

Nauonc. {, c^upeful to abstain ftoM injoriag* and ever iaftreBoas^heasioguBoi^iinddehiaeareeBtitteil'to *^«*h<»* 
'^^''^ready to exert hinuelfto do servieei to ethers. dtaar Aom tbe«. have ilieadlytiwrtained, that ^*“*1^ 

The case is exceedindy difiren^ «bere oie vmn the .diljr ftoiree which can. eaeiele^ <0 jMaetien the \ 

is lifted high above otpers. la that ease lMi.haB Idwa aCnatUdSt ia^ other wew* ta^raaiMBddrpudih * 

powerful means of protection against their hartfiil any natioiik'aoearding^'in it. Obeys* piisdiippbiq^ them* 

acts, powerful means of obtaining their service^ al- Is tbe4ippiobatiea aad..diiapprobat^^e£,> aainbiad. 

together independent of his conduct* altogether in^ It.fidia^tbat the rbMndaing. force fa^;-j!a,njt0asei 

dependent of his disposition either to bbstdoftens detennined-l»theadoeMiaaswhiditt^MfOgoeon> 
injurinrr them, or to render themsendee. -t,*-, itaaay have nsmied with the.imiHrolintton and'disap' 

So ilr, therefore, as good eonduct arises ftoii a psrtsdwi of a a enk i n d . tftheyhaieiiMS^ttreqgas* . 
man’s dependence upon the sentimenta of othed i -‘Sbejal!si)s,QfadaaratsUehin4*«i^.tlMnpprobaliaB/ >'' 
and from this it derived the aoral Mwei^ to which OtlotafassO O iatiOM*^ of -tiio painful ,liind,.iii& the dia* ■ 
alone the term rgoral sanetien or ohflgMlon.'dst pM- applwstlao.of meakimt* 1« restratning fbase will be ' 
perly belong ; the security fbf ' good etutdiiist.ii'a^ fititltt ifriu^’lMHre. not fivnied swlt aMoe^tUons, it 
to* be lessened, in exact praportlsn as Sdlg iM.' -Is trihiba fiMblo’iaid iaskattcaofa It. has* however, 
raised above the level of thdie oom|toaliBg.t}iesaiiia ' jql|iMred*i iSKmediately abevn* dtat. |Aa. mlM of a 
of the community. If any man p iiaiaii s abdelitte eountiT*' of which th» geoainni|Mth(«hharin«naK 
power over the rest of the oomin«nity,-he is set ftee cal, or aristoeraticil*' eiw have theae associations in ' 
from all dependence upon theif aenthnenla. . ^ln thdt* hoS •% my iow! dtsten ; Sau^riWMO aloQS^ w^ arc 
or nearly in this situation is ever]^deqiCt,'ha«htga | di <fB d oirafavd with, tho gn«t body of other men, 
well established auriiorily. So far at a man Js'.awa. mtpiljWd.iB^circiiiostancee ‘cricula^ to produce 
cated as a despot, he can thereforo have hot flnP'iof thoSSk'r-th^s'onlyithsm hii countries* the rulers of 
those associations, on which a conduct* baritfieent to whiA ‘VO'^^taMra flsem^ the.- auun of tho poepls!* in 
others, depends. He is not seOttstomed to.- -look<*> othoa wifidi ( ht demoeraticaI.oouBtries* that the panc- 
forthe services which he needs, or the cviia which 4iSh:oCfhtrliiMi' of natioos-.«m-. be expected toCpe- 
ho apprehends, from othera«-te the opbifon wtaieh i>lf wIHlt'aii!prCbi>sideraMe jrifcct* ' 

they may entertain of tho goodnesa or badncM af Ida . ■jjIai»MalihOW»oertiiiied, :Wto l| the power which Wbut ■* m. 
conduct; he cannot, therefore* have that aalutary' rettridtttnemiaoltting theiawa ofnatums, and wbat^'"”^ 
train of associations from an evil act to the eeiidma* thifedeacripriaa of .rw^ wpon. whom.its rsatraiaingf ** ‘f 
natory sentiments of mankind, and from the con. fbnwt»th«WNWast*.amannexttoinqjaiiW>by whattkmi ' 
demnatory sentiments of mankind to riie forfinture aaph^ata^^oaMifft.aiaybe raiBed.fft ^great-ansiMt (m. 
of all those delighte and advantages which spring-to eatoif^ aild.v||ie' grsoteet amount cf benefit 
himfrom the operation of their favourite r^onia ; hWoerif^finNWik ';V ' r- '• 

— ^associations which in men favourably situatM/be. It is jufBoiemiy-fbuogtriaed)..th|it.wii(ate«wr. is. in* 
como at last habitual, and govern the conduct*' as tended to produce' aim effect ' oa a puaishment* pro* 
it wore, mechanically, without any distlnot - roonr. tdtteesif hi a graatarimgi^,io,propMtio«,at it ope* 
rence to the consequences, upon the thought of 'ratoe vritfa grmitar preefsion and certainty. The in* 
which, nevertheless* this salutenr and enaobHim. tm- qidry* than, tegaroe the -mepae of giving precision 
timent ultimately depends* ana from which- ». has ’WoA certaintji to thept* sewtiiMats of the.wprld* on 
been originally derived. ' a- ■-'i. which the hooding power of thelatriief nations so 

If such is the situation of the denea wilb'rWMrd gtWatlydeMndft 
to these important associatiens* it in m a.'pN{pbiniB> > ' Trio< tmuga atp' Befieman to givw precision and 
al degree the situatkm of afr these who - partake of certninty to the opemtien of Juwi w>t^ a commu* 
that species of elevation. In an Aristocraabal eoii^ niqr. The one ia* n striat dctaimmat^n of »hat the 
try, for example, a country in which them ig gineat. hmr is, the second, .n tribuiud st^comtitnled qs to 
inequality of wealth, those wbu poa^ liin^large (or- * Tield,proospt mi ncioumte e y cq ^ to^t^ buy. It 
tunes, are raised to a great dewr«e''rtwva aimcliaacw Is evident,, that these iwown j|t^libpp{»qil^,q^ 
of receiving evil, or of stan3iagvd^trr«£-Hif>engr Withouttbem ao peiAritiee.t^v«fitipiiewilth« 
good, because the great mass* the lower nt d a iWem PlPWiripa. or certalBly. AAMhiNM ia.^idpndy ,, 
their countrymen, mink ttttihvoarahly of tlMiK. f!bi||r ^t,iinn«» wbetheqilfilPMks^llfrMimjjfhic^ 
are, no doubt, to a conriderabie.dagraw dw p w wd wn t BOliwpiibW<m|urifrim^.i« 0 it?duid 

upon what the people of tbeir ow«.clasi<'mp)r{|iiMk lb» stNk% np.|bniw,irlrii|^ >fgpi||lb liiMt.noMnqpj.qf .one 
of them ; and it is accordingly fbmiid* <ildrw!)jitr^ |bMi^lMlj|rfriwmdi«»i 
litiesand acts, which are us^al. to tlrt»-^bHk«^. *^-rItiwaiMr|sjia to 

formed into a p8rUcalar,an ArirtoOnri rt fi h i ri n '' rtf- Ba«rt4l»lbo.Iwrt;.»f . natkqn ^ jBqt 0M.cf.tbMa.j|ir9 
mondity, which is very efibctaaUy s a >ictfa Ml.-iyd^ . fartbpinsible rMiriiilps ihas ever fjfib pail.a|ia •Pipt' 
favourable and onfiivoniable sentimente. bfi llrtllipi paem.. (ihaP B«ither.baen,detaniMMd what ue laws 
tocmtical body, at the same timetibati Piprt rtiiad infr fitieqaapthm njrtyiaan.Iw»itmy. t a mt p p fr;trt||^ ,frir 
ly diiierent from that morn aalaPMd aadrtUrrtnrtpam Wjpiwiwn-triitbw Bff"* 

hensive code, on which the hapmnam at‘(lHi|fartlBSt. Mitii^ « 

number depend^ and to whwi pApIfr ||rt thKilenoft».ia«nujm|M^ .4<P« 

moral in propriety bdonigfii . • li tfipAwfirAwPifii iDinirh W*" 

Such being the state Of dmfiMfrawimrtwliimith tjiji ft nn|i hum illiiiMt Ulinilr ’It* fW** 
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and general dficoune. Hardly a tingle aceurate defi- 
nition hat yet been applied to any part of the tubject. 

Here, then, ve come to what it obfioutly the 
grand inquiry ; namely, What can be done to- 
wardt defining the lawa of nationt } and, iecondty, 
What can be done towardt providing a tribunal for 
yielding prompt and ibdorate decitlont In conformi- 
ty with themf In other werdt, for applying with the 
greatett pottibloMeacy the opinion of the world for 
rettraining tM violation of them ? 

In the Article JuaitPAUDENcs, {p which it it ne« 
cett^fpr ut here to re? ert, we hare tufitcienily 
ma^» appear, that the' foundation of ail law it the 
conatitution 6f righti. ' Of two pdrtiet, nnleit It it 
pretloutly determined what each thall enjoy, it can 
never be determined whether one hat improperly 
dfirturbed the enjoyment of the other. To determine, 
however, what a party it to enjoy, it to determine 
hli right!. 

Now, then, with regard to nationt, the question it, 
what ought to be constituted rights? or in other 
words, what would it be detirtible, for the good of 
mankind upon the whole, that the iCwra} nations 
should reanect at the rights of each other? 

This, it it pretty obviout, is one of the most ex- 
tensive of all inquiries, far exceeding the Hibiltof an 
article in the present work; We can attempt -'Httfe 
more than to show the way in which the inquiry 
may be carried on. 

In the Article JuaisraunfiKot. we lidve endea- 
voured to clear up the meaning which in legislation 
can, without leading to confuston, be a1on«f attached 
to the term RighU; and we have thbre Kkewire seen, 
that there are but two classes of objects, in which ln«> 
dividuals clan have rights ; namely, Things^ and Per- 
sons. 


The case, 'we believe, will be found the same with 
respect to nations. They also can' have rights, in 
notning but Persons, and Things. Of course^ it fel- 
lows, that they can receive injury in nothing but in 
Persons, or Things. 

The inquiry, however, with respect to the rights 
of nations, is not so simple, as that' with respect to 
the rights of individuals ; becatise between indivi- 
duals, subject to the same'qntem of laws, the legitia- 
ture recognizes nO state of hostility; but between 
nations there! is the State of War, and the State of 
Peace, and the tighta which are understood to belong 
to nations aiwdifferenlt th these two different states. 
In the state ef'W,hatiOna recognize in one another 
very Mr r^j^reipecting either persons or thinga; 
they kilf cbei onei* and fSke and destroy the other, 
with little o^er limit than the want bf ability. In 
the state of pedee, they respect' as rights belonging 
to‘ ohe anotW,' haaify the same thmge which are 
constituted rights of indhifdoals, by the ordinety iQrs* 
terns of natidnaPhAr; ' 


WbatdM^ We tiiall baglii' with the eehsMeration of those 
^ whidi ft woidd bo dwtiiwble that nations should 

tiie time of 


>And, ^ wf^ tinpeM tw llihigi. As 
theaubjMt of the ligtMh df hacioiii, tiiioga may be 
dhidel into tiro soita;' lUngs hdoiq^ to soambh 


dividual member of the nation, and things belonging Law of 
to the nation in its collective, or corporate, capacity, 

Those lights in things which the nation guarantees _ 
to its indivmual members, within the nation, it would ^ of 
be desirable, with hardly any exception, that nations vlduals. 
should respect in regard to one another ; that those 
things, for example, which the government of the 
country to Which a man belongs, would regard, and 
would compel all its subjects to regard, as his pro- 
perty, the governments of all other countries should 
respect, and compel all their subjects to respect as 
hisjproperty. 

^ ^ere ore two states of circumstances In which 
questions may arise between nations, respecting the 
property of their respective subjects. The first, 
where the property in question, when the causer of 
dispute arises, is within the country of the individual 
to whom it bdbngss The second, where the proper- 
ty has, by its owner, been previously removed into 
tM country, with which, or some of the inhabitants 
of which, dispute has arisen. 

1. The fltei let of circumstances exists between 
two cont^mtinous countries; the bordering inhabit- 
ants of which are neighbours to one another, and may, 
as any other neighbours, infringe the properties of 
one another.' The proper mode of settling thesedis- 
putes seems to be sufficiently qbvious. The rights of 
the party complaining should be adjudged, awcord- 
ing to the laws of the country to which he belongs. 

But the party sued or prosecuted, should be amtn- 
able only to the tribunals oi the country to which he 
belongs; that is to say, the question should be tried 
before the tribunals of the c.'^uDtry of the defendai.t ; 
but ihe definition of the right in question should be 
taken from the law of the country to which the 
plaintiff behings. It might in some cases be conve- 
nient for countries in this situation, to agree in con- 
stituting a common judicature, appropriatca to these 
disputes, to consist, for example, of two judges, one 
of each country, with power to cliusc a third, when 


they could not agree. ' 

Tbeii^ury complained of may be capable of rc- 
drasa by a remedy of the nature of a civil suit mere- 
ly ; or u may be of that more atrocious sort, theil or 
robbery, for which Ihe remedy of punishment is re- 
quired. 

' It would xppear that punishment ought to be ap- 
portioned according to the laws of the country to 
which tbe jpirty who has incurred It belongs. What- 
ever would be the punishment decreed lor the of- 
ftace, if committed ogeiost a man of his own coun- 
try, ouch a puniahment he ought to sustain, for the 
oimee against the man of the other country. The 
question bf punishment is here understood, as extra- 
neous 'to that of compensation. This ought always 
m bar imide to the party injured, where it is capable 
ofbelng made, and in a case of property it is always 
capable; if not by the author of the injury, from 
vfant efprojMy, or other' cause, at least by the go- 
vlwnnMt of the oonntiy to which he belongs. 

Wherea amn has removed his property from 
his' awn faite mketlior^Oountry, there seems no peculiar 
reaiM why-it shootd be rem^ted by any other laws 
thsEn dieae of the ceuntry'into which he has remov- 
ed Urehy the rights which it confers should be 
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L** of otherirife d«temi!iwd. or tho oiolotioa oC. Uiom Juriw in that oapaeitj, 4i*tit>ok firpn 4(we vhioh of* ^*of 
■“*“ otherwise punished. Aet them. •• priseta iaibaidiials. Tliew we 

We here now considered, though ineoerjr gtB^ UMIMl to whidh it now rengifNi thgt fro direct our et* 
manner (and our limits preolude us from ettempthig teatioii. ^ \ 

any thing more), the mode in whicb natioQs shonip 'iltoee things wbidthHong to g(ffiptlH!neR(«a goods The Prtjper. 

agree about the rights of one another (ip othic and ointtelc: ita ptonenblae, for Pr the^^ Qomi. 

words, the laws Ihev should estahfasb), in as Ar n lepdl which ithotdiWNI Mgr Individwdb^^t^ j^ Mw erme 
the property of individuals, beloogifw to them* i« tha^ ofaaeUateithenna^tobPnoMMippfer 
concerned. After the properiy of individuals, tmir eaa s id e cwg aastti|io«a ioaay pthar ndof, Uidp tlVNO 
persons are to be considered as requiring the proMfi* jMdioable to the good, and elipttPla.whi^ belopf ^ 
tion of laws. j ipdi#»ia . , . 

ihr Pcmm There is more difficulty in delenniaipg wha^pe , •Of afkpf things, tltoee to which any gorernipent 
li'ui, <iosirable, as. international law, upon tbit. {irt, 9 C 4M tpe plaim n right, as eepreseataiive pTa nation, must ' 
subject, than in that which tigarde the prcpIM^ pC hp,mtMr.ftn^ PprtioPB of Laod,or, apodp^iy* Por> 
individuals. It it desirable thm the petscpt Of the thms of Water. 

initabitants of every couqtry should receive pa>tee» , I. The questipps which friate to the rl^ta which OomiaiM 
tion, according to the Ipwa of dieit own cpunti^v tpy pptinn mdy riPPP in epy porticp pf lend, are”> 

But It IS alto desirsble that aach mamalMuld sptlpm questioot rMaraiog boondorieet and tbeM>mvolve 
punishment according to the ’awaof his country : Wid the whole ofm q i iee|iooe tpipecting the ec|qaiaition 
these two objects are to a certain extent ineopMamot of dopHaiOo, 

with one another. ^ ^ ,Te hove tp]i standard for determiplog questions 

The inconvenience, however, seems to be gtaater, wiAfPfwd to dominion, tbe different modm of ac* 
in permuting the inhabitants of one oountiy tP ^ qum^dommiop, mustbe recognised: thow which 
puniblicd, according to the laws of another) tbanip arp.pnifMr tp bo allowed and lespected by other pa* 
leaving the inhabitants of one country tp the sPme thm iag|ih# dhtipgtiiahadihim those which are im- 
mcdsurc of protection against injury to thpir pprspos ptppei^ jmjpl hP pccnratoly defined, and the deftnl* 
from the inhabitants of other countries, as is affigcdcd liltuV ffinde hppwp. 

to the inhabitants of those countries by their owp Fof thk pprppao H is peey to perceive, that the 
Ians Many cases, indeed, may be conceived, in sPme process is neoeisary, as tbnt for tbe definition 
wind (his IS a measure of protection whiefi all rea* of rights, deecrttKd, at somp length, in the Article in 
sunable men would allow to be inadequate. In snob diis worl', enthipd JonispavPlMon, to which we 
cdKcs, however, the only lei.iedy seems to be the for« muB| again reAr, 

ra ition of a compact, bv wb''cb a mode of proceed* It is aacessaryi^nocordiiig to that fxemple, that 
ing, dgi ccable to the sentiments of both parties, may Ae events uribicA are to be conaklered at gtvmg com* 

III puMtucly piescribed. This latter expedient is of maneement to xt%ht of dominion, pad wosa which 
couibe extrancoud to that equitable construction are to be considered at potting an and to it, should 
winch ought to bo uniformly appbed by tbe tri- be ftifiy enumetatedr pod accurately defined, 
bunals ui one country to the injuries perpetrated. This it tbe first part of An procees. The oAer 
by those whom they may have to judge, upon Ae part is, to distwguiA Ae Ajbrpht d^rees of do- 
inliabitants of another countiy. If an inbahitsnt of miaion. There is adominion wbi^ it perAct, which 
Ptrsia, for example, should force eow«broth down includes every powerover Aepubject in question, and 
the throat oi an inhabitant and native of Hfodastao, Icavee aoAiag farther to bo ac^ired, a dominium 
the tribunals of Persia Aould aot puqish this out* pAamn t Aero it alto a dotoinioo, which it but Ae 
rage, as they would punish one Perefaui fisp at^ing commencement as it nwrr, of dominion, and includes 
another swallow the same liquid. To An rsssbwt it Ao smallest potsAle ftagmant of a full dominios. 
would be a trifling injury, and more Asa a trifiiag IjiPee are Ae two extremes ; and bptaiPCD them are 
punishment would not ho required, Tp An Hindu, varioaa distinguisluAte degrees. AH Aiep imvld be 
It would be one of the greMpst of ali concsimblejn* faily deleted, aodacmaately defiapdb 
juries. It ought to bp, APMRi^r ffwt apoa.lteeama When any of Aose events qpcip* eiUpii era to be 
tooting, with an injury of otsequal degree, done A a considered aa giving oonuMvinePMbt tft. rights, ^t 
Persian t the nature of An injury, pot the axtpraal ofkea hAP*'» ^ "A ana^onitnppoie4,by circami. * 
act, Aould be the object of ponaiderationt and what* eipaoee weirii limit Ae ri|^ Any imald oAarwiie 
ever the puniArnentwhidierpaldfioasrafdp^amiri jMmvpy, and reader Ae do )B iai» isei Apit fulL 
aPersianforoneof AegreptasliiAtriepof'wliGAIlP ti»yatK,C)rauBW»anfies ougfit, eiso, te he pemfjptely 
could be guilty to a PwriaBk Aa Man ailfiMi emimeiotpdt aafi An pMraruCepcit terqpaoeiiratply 

inflicted upon him, for Ais, ope of AagrapMAW^ dniaad, ^ (< 

he could ocoasiop A a Uiadtu .m r:;. . If Ab were done, an iateniAipnPl Pade waidd be 

Besides the casee ip eoaipoead.iBtrlAliAefightsofAHDipipnvroaldhe 

seototive of Ae countiy, mor be haJAPd Aru ngWA a pMAately dsAnade end A dpAmiep>aiA qaaetfon 
individuals who live padpr kd pcsipMdA Apfe*itM fl^ bouadwiaA A^nbcMf AetiqptPPtdpiaiaion. 
cases in which it may ba iijoeid ipAA^ribArijr. AoAiPff ArAiar,tratdd Apn, iM^MeaMMy Aab an 
Certrin Afogs belong aa*pBBpeaA«a4Mhga«Ah* adowMAiamiilly raA ac t fa g Aeeeraeef AofocA 
ment, wiAoutbelongiagAaagi JndHpideal)«mdAAe qpMVHPMIAWfiiA^^^ vUch 

arepenona whoaramoBshMoof AoyavAiA^A npAAPelraa^ da » pa b ai l > A Ao Aipiclo JawAXP*. 
agenuof Aegovernmeaf, pad wIa iwff raapb»«* AAKiib lnaaa%iifii tAPfcb pelM FcadfagA^ 
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i..aw of dicatur€« In ft question about boundaries there is» that the doctrine of contracts^ would need to be in* Law oi 
let us suppose^ a districtj over which one country troduced; that the different species of them applica- Nationc. 
affirms that it has a right of dominion, a dominion ble to this subject, in which all treaties would be in- 
f more or less complete ; and another country denies eluded, shoulcf be enumerated ; that the effects pro- 
that it has that right. The first question is, whether per to be given to each of them should be defined ; 
any of those events has occurred, which would give and the mode Of interpreting them, or fixing the 
the affirming country a right of dominion i The se- sense which they ought to bear, accurateljr laid down 
cond question is, \Vhether, if such an event had oc- It would also be expedient, after the principal con- 
curred, it was accompanied witbany of those circum- tracti^ applicable to international concerns, are as- 
stances which limit aominion, and render it less than certained, to exhibit in the international code, 
full, and if aOf under what degree of limiting power formula, with blanks to be filled up, which should be 
they are dassedf The third question is. Wither, employ^ by imtions on all occasions of such con> 
if an event, thus giving oommencement to a right of tmets, and being framed with the greatest possi- 
dominiem bad occurred, any other evknt, puttmg an Uo accuracy, would go as far as it would be possible- 
end to that right, had subsequently occurred ? by words to go, in excluding afbbiguity, and the 

We need not here enlarge upon these several to- grounds of dispute. . 

pics ; because they will be sufficiently understood by With respect to conquest, the last event; calculate 
those readers who bear in mind the expositions al- cd to give commencement to rights of dominion; 
ready given in the article referred to ; and to those, mentioned in the above general enumeration, it is al- 
who do not, we suggest the propriety of recurring lowed, tliat as there are some conquests which ought 
to that article, as a preparation for the perusal of not to be considered as conferring rights of dominion, 
this. there are others' which ought to be considered as do- 

lt is evidently disproportionate to the limits which log so. It it evidently necessary, therefore, that the- 
we must here prescribe to ourselves, to enumerate line of separation should be drawn, 
the events which it would be agreeable to tlie in- Whether a conquest, however, should or sliould 
tcrcBts of mankind In general, that nations should re- not be considered os conferring a right of dominion, 
gard as giving, and alono giving, conaunoneesMiit and depends very much upon the nature of the war, 
termination to rigltu of dominion ; because,' in order through which it is made. If the war be what is re- 
co afford an enumeration which would be in any de- garded^as just, and the mode of warfare conformable 
greo instructive, the reasons must be given why one to the Cognized rules, the conquest is apt to be re- 
set of events, and not another, should have the privi- garded as conferring a legimate title ; if the war, am) 
lege in question conferred upon them* mode of war, be of a contrary description, the va- 

It may be proper, however, in the mean time, to oh- lidity of the title conferred by the conquest may be 
serve, that the eventsin questiem willnot befimi^ tobe llabb to dispute. 

numerous, nor very difficult to discover. .In fact, * It is evident, therefore, that in order to define the 
they are, and among civilized nations, almost always ^cies of conquest on which the investitive powci 
have been, pretty nearly agreed upon \ and Aey are in question should be conferred, the circumstance 
the questions of modification, and questions of fiict, which render a war justifiable, and the mode in 
upon which) chiefiy, differences have arisen. For which it is justifiable to carry it on, must first be as- 
exampie, there is no dispute, that Occupancy, where certained. This forms the second part of our inqui- 
there is no prior right, is an event which should be ly: and the question regarding the investitive power 
considered as givipg commencement to a right of do- of conquest must be deferred, till that inquiry is per- 
minion. Neither is there any doubt, that the Con- fonned. 

sent of those who have a right, may transfer ^that . Having thus far, considered the mode in which 
right to others : or in other words, that such consent should be determined the rights which nations ac- 
is an event which gives commencement to a right in nuire over portions of territory, or Land, it remains 
those others. Conquest, also^ made in a iawfiu war, tnat we colder the mode in which their rights 
is recognized as an event of the same description; and, should be determined with regard to Waters. 

It will be found upon iimuiry that these do, in Waters, as concerns the present purpose, are, ci- Domimop 
fact, contain die whole* For on every ocesdon on ther rivers or the sea. in Warci. 

whi^dominiofi Is acquired) the territory so acquired As the sea involves the questions of greatest ex- 
most, beflm hand, eithier have belonged to some tent and importance, we shall attend to that part of 
body, or b«ve bdanged ^to no body. Ir it beloi^ned dm subject fitst. 

to no body, oeeupaBcy m the only event which can £vea in the language of ordinary discourse, the 
be supposed to give oonmieiieeiaeBt to the right, seeia deiPMinunated fee* common domain of nations. 

If it belonged to some body, it must be taken from , The fitet principle wltjh reaard to the sea is this, 
him, either willia^y, or by force. If it is tsksn from that all nations have an equal ri^ht to the use of it. 
him willingly, we nave his consent If itislalmim l^hn idDito fd meogniziiig this principle, is so appa- 
force, it Is by conquest in wir, that the new is rmt that u tiasiieverbeen the subject of any dispute, 
created. ^ ^ .And , all the rights assigned to nations severally, in 

flisevkkn%i howem^fkrdierneoesiary, that the of this common domain, ought to 

difibrenttpeciesofoonsenlihonUbedlstiiiguiAediand dsh out of this princ^le; and to be limited by it. 
thoso to ' wbkdi k would be proper to attoeh thk in- Whata^r use any nmion makes of it, should be such 
vesfitiva power, sspersted accuMleiy fiomdiepo from as nDt^tfo present a similar and equal use from being 
which it muld be withboM. It is mre acccHsdingly, amdo by oth^ notioos. , And every use which can- 
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r.Aw of not be shomi to have that eflect^ should be recog* 

Nations, nj^ed as a right by the law of nations. 

The principal use which nations make of the sea» 
is that of a passage for their ships. Agreeably to 
the principle which we have recognized, the ships of 
one nation should pass in such a manner as not to ob* 
struct the passage of those of another. The rules ac- 
cording to which the possible cases of interference 
should be regulated, are very simple ; and are, In 
fact, laid down and acted upon, with considerable Ac* 
curacy. They resemble, in all respects, those accotd^ 
ing to which the vessels of the same country .are 
made to avoid and to regulate dieir interferencetiii * 
the rivers of the cpuntry, or upon its coasts. * There' 
would bo no difficulty, therefore, in making aconrate 
definitions of the requisite rights^' for insertion hi 
the international code. ' . 

The rights being established, tbe violations of 
them should be punished, on the same principles, 
.18 those which we have laid do#it in regurd' to the 
preceding cases. Either property has been injufed» 
or persons. In either case, compensation *b ah 
disputable part of the remedial process, wherever it 
is practicable. In loss of pro[|erty, it is fiilly prac- 
ticable. It is also practicable in many of the inju- 
ries done to the person. As in the case of offenoes 
committed on land, the rights of the* individual 
who lias suffered should be estimated according to 
the laws of the country to which he belongs ; but tbe ^ 
punishment of the offender should be measured ac- 
cording to the laws of the country to which he be- 
longs. In the case of piracy, which is robbery, or 
murder, committed by persons whom no count^ re- 
cognizes, and upon whom, therefore, justied can be 
demanded from no foreign government, it has hither- 
to been the practice that the nation sufficing hat 
taken the punishment into its own hands. Accord- 
ingly, the punishment of piracy has always been^ex- 
tremely severe. It would be, no doubt, better, if a 
mode were adopted, by which it would not be ne- 
cessary for a nation to be judge in its own cause. A 
rule docs not seem impossible Co be framed, accord- 
ing to which the punishment of piracy might bepro- 
vided for, by referring those accused of ic,. either to 
some general tribunal, constituted for that purpose, 
or to the tribunals of some nation otiter loan that 
against which the odence has been perpetrated. A 
general law, on this subject, to be observed by all 
nations, would be highly desirable. 

Rules, therefore, seem Hot difficult to be laid 
down, for regulating the proceedings of nations on 
the high seas. A aistinction, however, if drawn be« 
tween what is called tbe and what is oallaitim 
narrovi seas. By the narrow esas it cdmmonty'aiafe&t 
some portion of sea, to a greats or lest hwr 

mediately surrounding particular countiytt 
which that country claims peOidiar privih^v 
question is, whether any such prhiifgas IM' 

allowed, and if allowed^ to what exieoli. . ' * / 1.' 

The regulating principle in this, Otf'hi dtiterHiaBea,' 
is the general advantage, the 
There are cases, in which certosn privileget/.iii m 
waters surrounding a particular emmuyi of so' 
much importance to that country; and Ibeexereiia 
of those advantages occasions so very little indlMWe- 
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nienoe to other nation*, that what 1* lost, by all of i-.* of 
thoot taken together, bean no eomparbon with what 
i* gained that particular nation. In thete case*, 
tho exeroiao of aueh pririlcgea ahoald be allowed ; 
theychould, however, m defined, in aa inaiff inatances 
as poMiU^ and pronnlgated by inserthm^nian inter, 
national code. 

Of the privilegea in qnaMion, are ail thow which 
an eawnUal, or to a conridofafale degree tubsorriont, ' 
tothonfetional security. InsonocasseitheexclHsivO 
ri^ of fishing mi^t perhaps com* c ader the same 
role. But this is m general provided by tbe ne* 

cessity of drawing tho nets, or caring t^ fish upon 
tho land, a privilege which, of coarse, it {s in the 
power of any nation to givo or to withhold. 

In obedience to this equitable principle^ it ap* 
pean, that such foppish privileges, ae have some* 
times been insisted t^n, and affi^ no .advantage to 
one nation, which is not wholly at the cost efothers— 
lowering theflag,forexaiiq)le,aDdsuchlikoimpositiont 
—should not be recognised by the code of nations. 

It appaan, also, that those tolls which have been, 
sometime*, and are levied at the narrow inlets of some 
sea*, deserve to All under the same condemnation. 

'fhe jisssage throng those inlets is a common good 
tO’dI liw nations M die earth which may have a mo* 
five to use them } a good of the higbest importance 
to<th« aatioM-wbich are titaated within, and to 
wbtdi it is thn ■ only mean* of maritime eommunica* 
tion ; and, whiie it imparts no evQ to the contermi* 
nous natim; the toil which that nation levies is an 
advantage obtained wholly at tbe cost of others ; 
and ’impoaiog upon , them a burthen, in the way of 
obstfuotioa aod tronble, which is compenuted for by 
advantage to nobody. 

' The ' waters, wo have said, in. raqiect to which 
right* should assigned to nations, are rivers and 
the sea. Having stated what appear* necessaiy on 
the present occasion with respect to the sea, it re* 
mains that we offer the few observations required, on 
tbe subject of rivers. 

Rivers are either the boundary between two coun* 
tries, or they an wholly within a particular country. 

Those which are wholly within a particular coun* 
try, it seems most agreeable to the principle of uti- 
lity to regard as wholly belonging to that country. 

In the cote of navigable rivers which pass through 
several countries, it would indeed be tie*irable for 
those coontries which are situated- higher up then 
that at the mouth ot each, asw^ n for all those 
who mMt thus have intercourse with thorn, waotbe 
navigatmn of such riven shoald bo firee; but it 
would be difficult ao to regqlote thb ri^t, os not to 
ai^ tho security ef the ooiiatty thrmi^ wbi^ a 
frao navigation slMuld thus bo'alMqveilt and a slight 
dhaiiMition in. its sacuri^ wbnld bo so grpat alqw to' 
thaf oountiy as would require, to conwansate for it, 

•.vwty groat advaotoge- to those by amem the navi* 
gatiOD was aqfoyed. UnlOfs.- whore .this advantage 
wen very great, it wonM not, .dMrafore, be agree* 
able to tho principle which. 'shbtM-diotate tbe laws 
lu nations, that the fteodbm of tbe nsvfoation should 
be r^ala^ tm any Mhifr jprineiplea tbw those of 

aifililid' affaasnMMito * h 

Id lagaid lb -tfaoM riven which fiow between tVQ 
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Ijiw of countries^ the principle of regulation is sufficiently 
^ ^ plain. The benefitB derivable from the river should 

be shared caually between them. Its principal be- 
nefits arise from the fishing and from the navigation. 
The right of fishing in most cases may be fitly dis- 
tributed, by each party fishi^ from its own bank to 
the middle of the stream. The right of navigating 
of each must be so exercised as not to obstruct the 
right of the other. In this case the same sort of 
rules are required, to prevent the ships of the two 
nations from obstructing one anothecj in a common 
river, as are found available to prevent the ships of 
different individuals from obstructing ope another, in 
a river belonging to one country. There is no dif- 
ficulty, therefore, hero, which it is worth stopping to 
show how to remove. 

w iiathiioukl We have now adduced, what our limits admit to 
he roco|^ni/..be said, Upon the first great branch of the inquiry re- 
ei\ as Righuiative to the law of nations ; namely, the rights which 
^ should recognize in one another in the state of 

peace.' Wc proceed to the second branch, relat- 
ing wholly to the state of war. 

'i'lie questions which present themselves for solu- 
tion relating to the state of war, are eitlier those 
which respect its commencement, or those m hich re- 
spect the mode of carrying it on. 
whstdiould With respect to the commencement of a war, the 
be regarded principal question is. What are the conditions which 
be regarded as necessary to render it just ? 
the com. men, in a situation where laws, and the pro- 

niencement tection derived' from them, do not exist, are Icfi to 
of a War |||0||. protection, and have no means of deter- 
ring other men from injuring them, but moking them 
dread injury in return, so nations, which, with re- 
spect to one another, have, as wc have seen before, 
but little protection from the legal sanetion, are left 
to supply its place by this dread of injury in return, 
which, in the case both of individuals and of nations, 
may be called the retribuHve saitction, and of which, 
in the case of nations, war is the principal organ. 

From this view of the essence and end of war, we lay 
down immediately one pretty extensive proposition 
witlt regard to the conditions necessary to render it just. 

As the legal sanction, or punishment for the of- 
fences of individuals ought to 0 {)crate only where 
some right has been violated, and the violation has 
been such as to require it, so the retributive sanction 
of iiations, which is war, ought to operate only 
where some right of the nation, or something which 
ought to be treated as a right, has been violated, and 
where the violation has been such as to require that 
desperate remedy. • 

But as not all violations which may possibly be 
committed of the rights of a nation Will justify ft 4n 
inflicting war, the next object is, to draw the line of 
separation, and distinguish between those violations 
of the rights of nations which justify, and those which 
do not justiiV, the extremity of war. 

As the evils whif;h war produces are exceedingly 
great, it is,^ first of ^1, evident, that no violation of 
rights which is not veiy great, will, upon the princi- 
ple which sve have so oBea reco^ized, suffice to 
justify it. . Of two evils, the feast, is the cbdice of 
all sound legislation* 


Of the violation of the rights of individuals, in the of 
same country, the cases meet for punishment are 
capable of being pointed out, with a degree of accu- ^ 
racy, not wanting much of perfection. Of the viola- 
tion of the rights of nations, committed by one na- 
tion against another, tiie cases which would justify 
the remedial operation of war are much more diffi* 
cult to define. The difficulty, indeed, is not univer- 
sal ; for there are cases which may be very satisfac- 
torily defined ; and as far as definition can go, it is 
of the utmost importance that it should be carried. 
Uncertainty, then, pervades only one part of the 
field ; which the more we are able to lessen, the 
greater the advantage in favour of humanity which 
we gain. If a proper code of international Jaw were 
formed, there would be certain defined violations/ of 
the rights of nations which would be pointed out, 
not only as deserving the indignation and hatred of 
all the world, but as justifying the injured nation be- 
fore all the world, in inflicting upon its injurcr the 
calamities of war. There would also be certain 
other injuries pointed out, of a more doubtful cha- 
racter ; whicn might, or might not, according to cir- 
cumstances not easy to define, be such as to justify 
. recourse to war: The injuries of this secondary cha- 
racter, also, which might, or might not, according to 
circumstances, justify a war, arc capable of being 
pointed out with a certain degree of accuracy. 'J'o 
a certain degree, likewise, the circumstiinces wliich 
would convert them into justifying causes, arc capa- 
ble of being foreseen. So far definition is capable of 
extending, and so far, of course, it ought to be car. 
ried. 

In illustration of this latter class of injuries, wo 
may select the most remarkable, perhaps, and im- 
portant of all the instances; preparations for n threat- 
ened attack. A sense of security is one of the most 
valulble treasures of a nation ; and to be deprived of 
that sense of security, is one of the greatest of inju- 
ries. But what state of preparation shall, or shall 
not bo considered as justifying the threatened nation 
in striking the first blow, 'in order not to give its 
enemy the advantage of completing his preparations, 
and making his attack just at the moment when it 
would be most destructive, it is perhaps impossible to 
determine, for all cases, beforehand; though, no 
doubt, a certain progress may be made towards that 
determination, and the bounds of uncertainty may be 
greatly reduced. 

Wc are aware how general, and therefore how un- 
satisfactory, these observations are, on the important 
subject of defining those violations of the rights of 
nations which ought to be regarded as justificatory 
causes of war; but at the same time it is to be ob- 
served, that not much more could have been done 
without framing the code, by actually enumerating 
and defining the violations for which that remedy 
riiould be reserved. 

Another consideratioii'is now to be weighed. It 
Is evident that 'whatever injuries are done by one na- 
tion to another^ cOnqpensation may almost always be 
made for them. It is equally evident, that whatever 
injury may have been sustained, if compensation is 
made for it, the justificatory cause of war is re- 
moved; 
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Law of The doctrine of compenBetion, therefore, if an im« 
Nations. ^pQftant part of international jurisprudence. Before 
recourse is had to war, for any violation of rights, 
compensation ought first to be demanded ; and no 
war, except in cases fit for exception, should be re- 
garded as just, which this demand bad not preceded; 
a demand which should be made through a consti- 
tuted organ, and in a predetermined mode, as we 
shall more fully describe in a subseouent page, when 
we come to treat of an international tribunid. 

As there can be no reason why the demand of 
compensation should not always precede the use of 
arms, except in cases of such a necessity as will not 
allow time for demanding compensation— a necessity 
for the immediate use of arms, in order to prevent 
ai^ evil immediatefy impending— those cases of ur- 
gent necessity should, as far as possible, be sought 
out, and defined.. 

Other circumstances may be enumerated, as be- 
longing to this first stage of the remedy, against a na- 
tion, which places itself in an attitude, affecting the 
sense of security of any of its neighbours. If a na- 
tion is making preparations, or executing any other 
measures, calculated to excite alarm, it may be call- 
ed upon to desist from them ; or it may be called 
upon to give security, that it will not make a hostile 
use of them. Of these securities, hostsges are one ^ 
of the most familiar instances. Various other in- 
stances will easily present themselves to the consi- 
deration of our readers. Upon this part of the sub- 
ject, therefore, it is unnecessary for us to enlarge, 
wiiat should It thus appears, that we may lay down, with a 

be regarded considerable degree of precision, the conditions upon 
unj{ilt^inTiic commencement of a war ought to be re- 

.iK^csof garded as just. It remains, under this head of in- 
tarrying on quiry, that wc show how it may, as far as possible, 
a War. 1,^ determined, what ought to be regarded as just 
and unjust in the modes of carrying it on. 

This is an inquiry of more complexity, a sood 
deal, than the first. In looking out for a p^uiding 
principle, it is evidently necessary to keep in view 
the end to which every just war is of necessity re- 
stricted. That is, compensation for an injury receiv- 
ed, and security that a fresh injury shall not^ com- 
mitted. Combining this with the grand principle of 
humanity and utility, in other words, of morality ; 
namely, that all evil, wilfully occasioned, and neft 
calculated to produce a more tlifin equivalent good, 
is wicked, and to be opposed, we obtain one com- 
prehensive and highly important rule ; which Is 
this : That in the modes of carrying on war, every 
thing should be condemned by the law of nations, 
which, without being more conducive, or move in 
any consideridile degree, to the attainment of the 
just end of the war, » much more mischievous to the 
nation against whom it is done. 

As the end is to be gained, in most cases, only by 
inflicting a loss of men and property, upon the op- 
posing nation, it would be d^irable that the distinc- 
tion should be drawn between the modes o^ inflicting 
this loss, which are the most, and those which are the 
least calculated, to inflict pain and*suflering, without 
being more conducive to the end. 4, 

One distinction is sufficiently remarkidile; namely, 
the distinction between the men who are in arms or 
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actually opposed to tbedesim oftbe belligerent;, and Uw of 
the men who are not so; auo between the property ^ 
which belongs to the government of the opposing 
nation, and that which belongs to private individuals 
composing the nation. 

With respect to the first class of objects, die men 
in arms, and the proper^ of the government, there 
is not much difficulty. To produce the loss of them, 
as rapidly as possible, till the end or purpose of the 
war is obtained, impears to be a privilege which can- 
not be separated from the right of warring at all. 

With respect to the loss of the men, indeed, there* 

Is an important restriction. It means the loss of 
them for the purposes of the war, and no more. If 
it be practicable to put theifi in a situation in which 
they can no longer be of any service to the war, all 
farther injury to them should be held unjustifiable. 

Under this rule falls the obligation, so generally re- 
cognized, of making our enemies, as omn as possi- 
ble, prisoners, inst^ of killing them, and of treat- 
ing them with humanity, while retained in that con- 
dition. 

That part of the subject, therefore, which relates 
to men in arms, and to such property as belongs im- 
mediately to the government, it is not impossible to 
include in rules of tolerable precision. The difficul- 
ty is, with respect to those individuals who, compos- 
ing the body of the nation, form no part of the men 
in arms, and witli respect to the property of such in- 
dividuals. 

Though it would not be correct to say, that these 
do not contribute, or rather that they may not be 
made to contribute, to the ifieans with which the go- 
vernment carries on the war ; yet it would be ab- 
surd not to recogpize a very broad distinction be- 
tween them, and the men and things which are im- 
mediately applied, or applicable to the war. A dif- 
ference, therefore, equally broad, ought, in reason, 
to be inade in the mode of treating them. The mode 
of treating the one ought to be very different from 
that of treating the other. As the rule of destruc- 
tion must be the rule with regard to the first, only li- 
mited by certain restrictions ; so the rule of forbear- 
ance and preservation ought to be the rule with re- 
gard to the latter, only to be infringed upon special 
and justifying circumstances. 

Thus far we seem to have travelled wHh the advan- 
tage of light to our path. We may go a little farther, 
with equm certainty, and say, tha( as far as regards 
the persons of those who are not engaged in the im- 
mediate business of hostility, very few occdsions can 
occu , in which it would be allowable, upon any just 
principle of international law, to do them any injury. 

Leaving tliem out of the question, we narrow H to the 
cose of the property belonging to individuals; and 
shall now proceM to see how mr the protection of it 
can be embraced within general rules. 

We must suppose the case, which is the strongest, 
that of an invading army. advantage which is 
capable of being derived to such an enemy, by seiz- 
ing and destroying the proper^ of in^vidualt, bears, 
uiuets in certam very extraordmary uistances, no sort 
of proportion, to. the evil inflicted upon the indi- 
viduals. Thi^ we presume, cannot admit of a dispute. 

Upon the prmcipfe, therefore, so oAen recognized, 
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Law uf as that, the dictates of which ought in this affair 

Nation^ to bo solely obeyed, no such destruction, unless in 
biich instances, ought to be sanctioned by the law 
of nations. Such property, it is well known, can 
rarely be counted u[>(>ii, as any considerable resource; 
because it is to a very great extent in the power of 
the people invaded to drive their property away, or 
to destroy it. The property of individuals, in an in- 
vaded country, would in general be a much more cer- 
tain resource to an invading army, if that army were 
to purchase from them the articles which it desired. 
And, perhaps, this would-be the most advantageous 
compromise of which the circumstances admit; name- 
ly# that the invading army should abstain from the 
violation of private property ; but that it should in 
return have the benefit of an unrestricted market ; 
that nothing should bo done on the part of the go- 
vernment of the invaded country to preveut its sub- 
jects from buying and selling with the invaders, as 
they would with any other parties. 

It may no doubt be true, that the plunder and de- 
vastation of a province, or other portion of a country, 
must have an effoct in diminishing the resources of 
the government for carrying on the war. In this 
point of view it must be allowed that the destruction 
of private property is of some importance to the in- 
vading nation with regard to the result of the war. 
But the question, in- settling the difficulties of inter- 
national jurisprudence, is not whether an advantage 
is gained, but whetlier the advantage, such as it 
is, be not gained, at too great a cost of evil. 

if it be certain that the losing party, in consequence 
of the destruction in question, loses more than the 
gaining party gains, it is certain that the two parties, 
taken together, are losers by the proceeding ; and of 
coui'sc that nations, in the aggregate, arc losers upon 
the whole. Nay, it is certain that each nation, taken 
by itself, is a loser, upon the balance of the coses in 
which it is liable to Jose, and those in which it is li- 
able to gain. If it loses more in the cases in which 
it bears, than it gains in the cases in which it inflicts 
invasion ; and if it is as liable to bear, as to inflict, 
which is the usual condition of nations, it follows 
clearly that it is its interest to concur in a rule which 
shall protect the property of individuals, in cases of 
invasion. 

Even in that more civilized mode, which has been 
adopted by invading armies, of availing themselves of 
the property of individuals; by exacting contributions 
through the instrumentality of the local authorities ; 
contributions which these authorities are lefl to par- 
tition among the people, as they may deem equitable; 
though it is admitted that this is a much Jess hurtful 
proceeding than military fapine, still we think, it will 
easily appear, that the evil inflicted upon the contri- 
butors is greater than the benefits derived to the re- • 
ccivers. 

Unless the amount thus received by an invading 
army is very considerable, the benefit which is de- 
rived, the aid which is gained tewards accomplishing 
the end of the war, must be considered as trifling. 
But if a contribution, the amount of which can be 
or any considerable avail towards attaining the ob- 
ject of the war, is levied suddenly upon a particular 
distrioti a comparatively stnalJ portion of the invaded 
10 
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country, it must operate upon the contributors with 
a dreadful weight of oppression. Upon an equitable 
estimate of the circunl^lances, it cun, therefore, hard- 
13' fail to appear, that, whether the contribution ex- 
acted is heavy' or light (it must always be heavy 
to those who sustain it), the loss to those wiio suffer 
must greatly outw'eigh the advantage to those who re- 
ceive. If it be so, this mode of exaction should, it 
is evident, be forbidden by the law of nations. 

If these are the principles, upon which an interna- 
tional code, regarding this brancliofthc 'subject, ought 
to be constructed, they will enable us to determine tiio 
question with regard to the property of individuals in 
another set of circumstances, to which the rules of 
civilized society have hardly yet begun to be applied. 
Whatever rules apply to the property of individuals 
found upon the land, the same rules ought, by purity 
of reason, it should seem, to apply to it when found 
upon the sea. 

The conduct of nations, liow'cvcr, has hitherto not 
been conformable to the parity which appears to be- 
long to the two sets of cases. Some tenderness, more 
or less, according to the progress in civilization, ap- 
pears to have been shown, by all but savages, to the 
property of individuals upon the land. To this hour 
the property of individuals upon the sea is made prize 
of without mercy by, the most civilized naliors in the 
world. 

The notions of piracy, in fact, have, on tliis sub- 
ject, unhappily prevailed, and governed the minds uf 
men. Pirates make prey of every thing. ISailors, 
originally, were all pirates. The seafaring state was 
a belligerent state, of almost every vessel against 
every other vessel. F,vcn when nations had gradu- 
ally advanced into a more civilized state, and when 
their vessels abstained from injury to one another hi 
a period of peace, they appear, when tlie ties of 
peace were dissolved, and they were placed with re- 
spect to one another in a state of war upon tiic seas, 
to have felt the force of none but their old associa- 
tions, and U> have looked upon the state of war as a 
state of piracy. Two nations at war with one an- 
other continue to act towards the property of indivi- 
duals belonging to one another, exactly as two na- 
tions of pirates would do. 

Assuredly this is a state of things to which the pre- 
sent intelligence and moralit}' of the world ought 
speedily to put an end. The very same reasoning 
which we have applied to the case of the properly of 
individuals upon the land, is not less conclusive when 
applied to the property of individuals upon the sea. 
The loss to the party losing is more than an equiva- 
lent for the gain to the party that gains. 

There is another consideration of great import- 
ance. All nations gain by the free operations of 
commerce. If then we were to suppose that the 
losses and gains of the two belligerent parties balan- 
ced one another, which yet they never do, there is 
an advantage derived from their commerce to every 
nation on the earth to which, in any degree, cither 
directly or indirectly, that commerce extends ; wliich 
advantage is either lost or diminished, by their prey- 
ing upon the property of the individuals belonging to 
one another. This, therefore, is an unquestionable 
balance of loss, to the general community of na- 


of 

Nations. 
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l.aw of tions, which the law of that commuaity ought to en« 
to prevent. 

ir^ then, we should suppose that it were enacted as 
the law of nations, that the property of individuals 
passing on the seas should be equally respected^ in 
peace and in war, we may proceed to consider wiie« 
thcr any disadvantage, nearly countervailing the ge- 
neral good, would thence accrue to the bcllige* 
rents. 

It may be alleged, that a nation at war with an- 
other is retarded in reducing its antagonist » by the 
riches which the commerce of that antagonist, if un- 
disturbed, will place at its disposal. But it is evi- 
dent that an advantage to one of two antagonists^ 
when compensated to the other, by a power to 
overcome that advantage, exactly equivalent, is in 
reality no advantage at all. Such is the case with 
the advantage accruing to the nation with which an- 
other is at war, when the property of individuals up- 
on the sea is allowed to pass unmolested. If its 
riches are increased by freedom of commerce, so are 
those of its antagonist. The advantages are equal, 
where the circumstances arc equal, which, in the 
majority of cases, they undoubtedly are. 

if it be still objected, that there may be cases in 
which they arc not equal, the answer is obvious, and 
incontrovertible. There is no ^general rule without 
its exceptions, but partial evil must be admitted for 
general good. Resides, if the case were very re- 
markable, it might be excepted from the general rule* 

If this were adopted as part of the law of nations, 
all those questions respecting the maritimo traffic of 
Neutrals, (juestions which have been the source of so 
much troublesome inquiry, so much animosity, and 
HO much mischief, would be immediately at an end. 

If the traffic of the belligerents, so far as concerned 
the property of individuals, were free, so would be 
that of all neutral nations. 

Places actually blockaded, that is surrounded with 
an hostile force for the immediate purpose of being 
reduced, either by arms, or by famine, would still 
form exceptions ; because the admission of ships in- 
to them, with supplies either of food, or munition of 
war, would be directly at variance with the very ob- 
ject of the blockade. 

In all other cases, the admission either of pro- 
visions or of instruments of war into a bellige- 
rent country, ought, undoubtedly, upon the prin- 
ciple of utility, not to be disturbed. The benefit, 
except in rare and remarkable cases, could not be 
material to the country into which they might enter, 
nor hence the injury to its antagonise ; on the other 
hand, that antagonist would enjoy the same privilege 
of the free admission of those commodities, and thus 
they would be equal in all respects. The inconve- 
nience, however, which would thus be saved to the 
neutrals — the annoyance of search, the loss by de- 
tention, the occasions of quarrel— are known to be 
evils of no ordinary magnitude. 

The desertion of sailors from the ships of a bellU 
gcrent to those of a neutral has given rise to disputes 
in one instance only, that of Great Britain and the 
United States of America. The question to be de- 
termined, in laying down the principles of interna- 
tional jurisprudence, is, whether this desertion ought 
to be considered as constituting a ground for the 
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general right of search ; In other words, whether the Law of 
evil to which a belligerent is exposed by desertion, ^udonb. 
or rather by that portion of desertion which can be 
prevented by the right of search, is an equivalent 
for all the evil which is unavoidably produced by it. 

Desertion must take place cither from the ships of 
war of the belligerent, or from its merchant ships. 

In respect to ships of war, it is so easy for a belli- 
gerent to prevent desertion to neutrals, at least in 
any such degree as to constitute a great evil, that it 
would be altogether absurd to speak of it as an evil 
to be compared with those arising from the right of 
search. The only occasions on which ships of war 
can be exposed to desertion to neutrals, must be, on 
those occasions on which they go into a neutral port. 

But on those, comparatively rare, occasions, they 
can so easily take precaution against desertion, that 
the danger to which they are exposed is hardly 
worth regarding. 

When the sailors belonging to merchant ships 
transfer their services to the ships of a neutral, it is 
not to be called desertion. It can only take place, 
in very considerable numbers, when seamen's wages 
in the neutral country are much higher than in that 
of the belligerent. The sailor, in this case, leaves 
his own for another country, only because he im- 
proves his situation by so doing. This is a liberty, 
which, as it ought to belong to every body, so it 
ought not to be withheld from the sailor. If, in- 
deed, any nation thinks proper to forbid any class of 
its people to leave their country, as England with 
regard to its artificers, other countries cannot help 
that, but they ought not to be called upon to lend 
their pid to such an antisocial regulation, by allowing 
their vessels to be searched, as security against its 
infringement. Besides, it is evident, that there is a 
much greater security, arising fiom the very nature 
of the case, against the chance of a nation’s being, 
to any considerable degree, deprived of its sailors by 
any such means. If the sailors go into tbe neutral 
country because wages are higher there, a small 
number only will have gone, when wages, from di- 
minution of tbe numbers, will begin to rise in the 
country which they have left, and from increase of 
the numbers, will begin to fall in the country to 
which they have been tempted to repair. When the 
wages of seamen have thus sufficiency risen, in the 
belligerent country, which they are sure to do if the 
demand for them rises, the sailors will not only come 
back from every country in the world, but the sail- 
ors of other countries will hurry along with them ; 
and the evil of desertion cures itself. 

Only two questions, of any great importance, ap- 
pear to remain ; that relating to the march of troops, 
for a hostile purpose, through a neutral country, and 
that relating to the extent to which the operations 
of a successful war ought to be pursued. 

According to tbe principles which we have already 
laid down for regulating the proceedings of a hostile 
army even in the invaded country, namely, that of 
committing no plunder, and enjoying the right of 
market, it appears that the right of passing through 
a neutral country on similar terms should be refused 
to DO party. This rule, while it holds out equal ad- 
vantages to all belligerents, admits, lass than any 
Other rule, grounds of dispute. 
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I.KW of The end, which we have already described as that 
Nutioni. uione the pursuit of which can render any war justi- 
liable, siilHcicntly defines the extent to which the 
operations of a successful war ought to proceed. 
The end of every justifiable war is to obtain com- 
pensation for an injury sustained, and security against 
the repetition of it. The last point, that of security, 
alone contains any uncertainty. Nations arc apt to 
exaggerate the demand for security, to require too 
much ; very often unconsciously, from the mere crav- 
ings of self-love ; sometimes fraudulently, as a cover 
for ambitious views. As the question, however, re- 
specting what may or may not, in each instance, be 
sufficient security, is a question of fact, not of law, 
it must be determined, if determihed at ail, by a tri- 
bunal empowered to take cognizance of the facts. 

oitliccon- We have now then laid down the principles by 
btruction of which, in our opinion, the rights of nations, in re- 
an inrorna- gpect to onc another, ought to be determined ; and 
shown in what manner those principles 
national should bc applied, in order to come to a decision, in 

bunal. the most remarkable coses. The minor points it is, 

of course, not in our power to illustrate in detail ; 
but that will not, wo should hope, be difficult, afler 
the exemplification exhibited, and the satisfactory 
solutions at which we seem to have arrived, of all the 
moreconsidcrabloquostions which the subject presents. 

From what has been shown, it is not difficult to 
see, what would bc the course pursued by nations, 
if they were really actuated by the desire of regu* 
lating their general intercourse, both in pence and in 
war, on the principles most advantageous to them all. 

Two grand practical measures are obviously not 
only of primary importance toward the attainment 
of this end, but are of indispensable necessity toward 
the attainment of it in any tolerable degree. These 
are, first, the consl ruction of a Code ; and, secondly, 
the establishment of fy Tribunal. 

It is perfectly evident, that nations will be much 
more likely to conform to the principles of inter- 
course which arc best for all, if they have an accurate 
set of rules to go by, than if they have not. In the 
first place, there is less room for mistake; in the 
next, there is less room for plausible pretexts ; and 
last of nil, the approbation and disapprobation of 
the world is sure to act with tenfold concentration, 
where a precise rule is broken, familiar to all the 
civilized world, and venerated by it all. 

How the no- nations of the civilized world might con- 

tioiis might cur in the framing of such a code, it is not difficult 
roncur in to dcvisc. They might appoint delegates to meet 
iMerna- purposc, in any central and convenient place ; 

tionai Code, Q^cr discussion, and coming to as full an un- 

derstanding as possible upon all the material points, 
they might elect some one person, the most capable 
that could be found, to put these their determina- 
tions into the proper words and form, in short, to 
make a draught of a code of international 1bw> as eP* 
fectually as possible providing for all the questions, 
which could arise, upon their interfering interests, 
between two nations. Afler this draught was pro- 
posed, it should be revised by the delegates, and ap- 
proved by them, or altered till they deemed it worthy 
of their approbation. It should then be referred to 
the several governments, to receive its final sanction 


LAW OF. 

from their approbation ; but, in the mean time, it i.aw of 
should be published in all the principal languages, 
and circulated as extensively as possible, for the sake 
of two important advantages. The first would be, 
that, the intelligence of the whole world being brought 
to operate upon it, and suggestions obtained from 
every quarter, it might be made as perfect as possi- 
ble. The second would be, tliat the eyes of all the 
world being fixed upon the decision of every nation 
with respect to the code, every nation might bc de- 
terred by shame from objecting to any important ar- 
ticle in it. 

As the sanction of general opinion is that upon 
which chiefly, as we have already seen, such a code 
must rely for its efficiency, not a little will depend 
upon the mode in which it is recognized and taught. 

The recognition should in each country have all pos- 
sible publicity and solemnity. Every circumstance 
which can tend to diffuse the opinion throughout the 
earth, that the people of each country attach the 
highest importance to such a code, is to themselves 
a first-rate advantage; because it must be of the ut- 
most importance to them, that all the nations of the 
earth should behave towards them upon the princi- 
ples of mutual beneficence ; and nothing which they 
can do can have so great a tendency to produce this 
desirable effect, as its being generally known that 
they venerate the rules which are established for its 
attainment. 

If nations, then, were really actuated by the de- 
sire of regulating their mutual intercourse upon 
principles mutually beneficent, they would adojit 
measures for having a code of international law con- 
structed, solemnly recognized, and universally dif- 
fused and made known. 

But it is not (^nough that a code should exist ; 
every thing should be done to secure a conduct con- 
formable to it. Nothing is of so much importance 
for this purpose as a tribunal ; before which every 
case of infringement should be tried, the facts of it 
fully and completely explored, the nature and de- 
gree of the infringement ascertained; and from 
w'hich a knowledge of every thing material to the 
case should be :is rapidly as possible diffused through 
the world ; before which also all cases of douht should 
regularly come for determination: and thus wars, be- 
tween nations which meant justly, would always be 
avoided, and a stigma would be set upon those which 
justice could not content. 

The analogy of the code, which is, or ought to be, 
framed by each state for regulating the intercourse 
of its own people within its own territory, throws ail 
the illustration which is necessary upon the case of a 
tribunal for the international code. It is well known, 
that laws, however carefully and accurately construct- 
ed, would be of little avail in any country, if there was 
not some organ, by means of which it might be de- 
termined when individuals had acted in conformity 
with them, and when they had not ; by which also, 
when any doubt existed respecting the conduct which 
in any particular case the law required, such doubt 
might be authoritatively removed, and one determi- 
nate line of action prescribed.. Without this, it is 
sufficiently evident, that a small portion of the bene- 
fit oapable of being derived from laws would actual- 
ly be attained. It will presently be seen how mucli 



NATIONS, LAW OF. 


Law i>f of the benefit capable of being derived from an in* 
Nations, tcrnational code must be lost^ if it is left destitute of 
a similar organ. We shall first consider in what man- 
ner an international tribunal might be constructed ; 
and, next, in what manner it might be appointed to 
act. 

How an In. understood that questions relating to all 

iLrnation.ii nations should come before it, what is desirable is, 
Tribunal that all nations should have equal security for good 
..iiould be judicature from it, and should look with equal confi- 
.opstrucicd. jfg decisions. 

An obvious expedient for this purpose is, that all 
nations should contribute equally to its formation ; 
that each, for example, should send to it a delegate, 
or judge. Its sifuation should be chosen or its ac- 
cessibility, and for the means of publicity which it 
might afford ; the last being, beyond comparison, the 
advantage of greatest importance. As ail nations 
could not easily, or would not, send, it would suffice 
if the more civilized and leading nations of the world 
concurred in the design, with such a number of the 
less considerable as would be sure to follow their ex- 
ample, and to be desirous of deriving advantage from 
an instrument of protection, which to them would be 
of peculiar importance. 

As it is found by specific experience, and is, in- 
deed, a consequence of the ascertained laws of hu- 
man natuic, that a numerous assembly of men can- 
not form a good judicatory ; and that the best cliance 
for good judicial service is always obtained when on- 
ly one man judges, under the vigilant eyes of inte- 
rested and intelligent observers, having full freedom 
to deliver to the world their sentiments respecting his 
conduet ; the whole of these advantages may be ob- 
tained, m this case, by a very tffociual expedient. 
If precedent, also, be wanted, a thing which in cer- 
tain minds holds the place of reason, it is timply fur- 
nished by the Kornau law; according to which a 
great number of judges having been chosen for the 
Judicial business generally of the year, a selection 
was made out of that number, according to certain 
rules, for each particular case. 

Every possible advantage, it appears, would be 
combined in the international tribunal, if the whole 
body of delegates, or judges, assembled from every 
country, should, as often as any case for decision 
came before them, hold a conference, and, after ma- 
ture deliberation, choose some one individual of their 
body, upon whom the whole duty of judge should, 
in that case, devolve ; it being the strict duty of the 
rest to be present during the whole of his proceed- 
ings, and each of them to record separately his opi- 
nion upon the case, after the decision of the acting 
judge had been pronounced. 

It would be, no doubt, a good general rule, though 
one can easily foresee cases in which it would be ex- 
pedient to admit exceptions, that the judge, who ia 
in this manner chosen for each instance of the judi- 
cial service, should not be the delegate from any of 
the countries immediately involved in the dispute- 
The motive to this is sufficiently apparent. 

We apprehend, that few words will be deemed ne- 
cessary to show how many securities are thus pro- 
vided for the excellence of the judida) service. 

In the first place, it sedms impossible to qlMStioD,. 


that the utmost fairneu and impartiality are provided Uw of 
for, in the choice of the judge; because, of the two 
parlies involved in the dispute, the one, is represent- 
cd bv a delegate as much as .the other, and the rest 
of the delegates are indifferent *between them. In 
geperal, therefore, it is evident, that the sinister in- 
terest on the two sides being balanced, and there 
being a great preponderance of interest in favour of 
nothing but a just decision, that interest will pre- 
vail. 

The best choice being made of a judge, it is evi- 
dent that he would be so situated, as to act under 
the strongest securities for good conduct. Acting 
singly, he would bear the whole responsibility of the 
service required at his hands. He would act under 
tlic eyes of the rest of the assembled delegates, men 
versed in the same species of business, chosen on ac- 
count of their capacity for the service, who could be 
deceived neither with respect to the diligence which 
he might exert, nor the fairness and honesty with 
which he might decide ; while he would be watched 
by the delegates of the respective parties, having the 
power of interest stimulating them to attention ; and 
would be sure that the merits or demerits of his con- 
duct would be made fully, known to the whole, or the 
greater part of the world. 

The judicatory being thus constituted, the mode Form of 
of proceeding before it may be easily sketched. 

The cases may be divided into those brought be- 
fore it by the parties concerned in the dispute ; and ^ TnbuntL 
those which it would bo its duty to take up, when 
they we're not brought before it by any of the par- 
ties. 

A variety of cases would occur, in which two na- 
tions, having a ground of dispute, and being unable 
to agree, would unite in an application to the inter- 
national tribunal for an adjustment of their difiei- 
ences. On such occasions, the course of the tribu- 
nal would be sufficiently dear. The parties would 
plead the grounds of their several claims ; the judge 
would determine how far, according to the law, they 
were competent to support those claims ; the parties 
would adduce their evidence for and against the facts, 
on which the determination of the claims was found 
to depend ; the judge would receive that evidence, 
and finally decide. All this is so perfectly conform- 
able to the course of pleading, and receiving proof, 
in the case of suits between individuals, as analyzed 
and explained in the Article Jurisprudence, that 
it is unnecessary to be more particular here. If far- 
ther exposition is required, it will be found qpon a 
reference to tlio article to which we allude. De- 
cision, in this case, it is observable, fully accom- 
plishes its end ; because tbk parties come with an in- 
tention of obeying it. 

Another, and a numerous class of cases, would 
probably be constituted, by those who would come 
before it,, complaining of a violation of their rights 
by another nation, and calling for redress. 

This set of cases is analogous to that, in private 
judicature, when one man prosecutes another for 
some punishable offence. 

it (mould he ineumbent u|Km the party thus ap- 
plying to give notice of its intention to the party 
against wbmh it It to complain, and of the day ^ 
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l awot' which it means tliat its complaint should be present- decision solemnly pronounced by such a tribunal. 
Nations. Would always have a strong cflect upon the imagina- 

It* both parties arc present, when the case comes tions of men. It would iix, and concentrate the dis- 
forward for trial, they both plead, according to the approbation of mankind. 

mode described in the Article JuitisPituuicNCE ; ^;ucli a tribiinul would operate as a great school of 
evidence is taken upon the decisive facts ; and if in- political morality. By sifting t!ie circumstances, in ail 
jury has been couHnitted, the amount of comptnsa- the disputes of nations, by dibiiiiguishing accurately 
tion is decreed. When it happens that the defen- between the false colours and the true, by stripping 
dant is not present, and refuses to plead, or to sub- olFall disguises, by getting at the real facts, and exhi- 
mit, in this instance, to the jurisdiction of the court, biting them in the true point of view, by presenting 
the inquiry should notwithstanding go on ; the allc- all this to the world, and fixing the attention of man- 
gations of the party present should be beards and the kind upon it by ail the celebrity of its elevated situa- 
cvidence which it adduces should be received. The tion, it would teach men at large to distinguish. By 
non-appearance of the party defendant should be habit of contemplating the approbation of such a 
treated as an article of evidence to prove the truth court attached to just proceeding, ks disapprobation 
of its opponent’s allegations. And the fact of not to unjust; men would learn to apply correctly their 
appearing should, itself, bo treated as an offence own approbation, and disapprobation ; whence would 
against the law of nations. How the various important effects, which these senti- 

It happens, not unfrequcntly, when nations quar- roents, justly eacited, would naturally and unavoid- 
re), that both parties are in the wrong ; and on some ably produce. 

of these occasions neither party plight think proper As, for the reasons adduced at the beginning of 
to apply to an equitable tribunal. This fact, name- this article, the intention should never be entertuined 
ly, that of their not applying to the international of supporting the decisions of the international court 
tribunal, should, itself, as stated before, be marked by force of arms, it remains to be considered what 
in the code as an international offence, and should means of another kind could be had recourse to, in 
be denounced as such by the international tribunal, order to raise to as high a pitch as possible the nio- 
Bui even when two offending parties do not ask for live of nations respectively to yield obedience to its 
a decision from the international tribunal, it is not decisions. 

proper that other nations should be deprived of the We have already spoken of the iffect which would 
benefit of such a decision. If these decisions consti- be produced, in pointing the sentiments of mankind, 
lute a security against injustice from one another to giving strength to the moral sanction, and by the 
the general community of nations, that security must existence of an accurate code, and by the decision:* 
not be allowed to be impaired by the refractory con- themselves of a well constituted tribunal, 
duet of those who dread an investigation of their To increase this effect to the utmost, publicity 
conduct. should be carried to the highest practicable perfec- 

Certain forms, not difficult to devise, should be tion. The code, of course, ought to be universally 
laid down, according to ivhich, on the occurrence of promulgated and known. Not only that, but the best 
such cases, the tribunal should proceed. First of all, means should be in full operation for diffusing a 
it is evident, that the parties in question should re- knowledge of tjie proceedings of the tribunal ; of the 
ceive intimation of the intention of the court to take cases investigated, the allegations made, tlic evidence 
cognisance of their disputes, on a certain day. If adduced, the sentence pronounced, and the reasons 
the parties, one or both, appeared, the case would upon which it is grounded. 

fall under one of those which have been previously The book of the Jaw of nations, and selections from 
as above considered. If neither party appeared, the the book of the trials before the international tri- 
court would proceed to estimate the facts which bunal, should form a subject of study in every school, 
were within its cognisance. and a knowledge of them a necessary part of every 

It would have before it one important article of man’s education. In this manner a moral sentiment 
evidence, furnished by the parties themselves, name- would grow up, which would, in time, act as a power- 
ly, the fact of their non-appearance. This ought to ful restraining force upon the injustice of nations, 
be considered as going far to prove injurious conduct and give a wonderful efficacy to the international 
on both sides. The evidence which the court would jurisdiction. No nation would like to be the object 
have before it, to many specific facts, would be liable - of the contempt and hatred of all other nations ; to 
to be scanty, from the neglect of the parties to ad- be spoken of by them on ail occasions with disgust 
duce their pleas and evidence. The business of the and indignation. On the other hand, there is no na- 
court, in these circumstances, would be, to state cor- tion, which does not value highly the favourable sen- 
rectly such evidence, direct or circumstantial, as it timents of other nations ; which is not elevated and 
had before it ; giving its full weight to the evidence delighted with the knowledge that its justice, gene- 
contained in the fact of non-appearance ; and to pro- rosity, and magnanimity, are the theme of general 
nounce the decision, which the balance of the evi- applause. When means are taken to make it cer- 
dence, such .as it was, might be found to support. tain that what affords a nation this high satisfaction 
Even in this case, in which the practical effect of will follow a just and beneficial course of conduct ; 
a decision of the international court may be suppos- that what it regards with so much aversion, will in- 
«d to be the least, where neither party is dispos^ to fallibly happen to it, if it fails in the propriety of its 
respect the jurisdiction, the benefit which would be own behaviour, we may be sure that a strong securi- 
derived would by no means be inconsiderable. A ty Is gained for a good intercourse among nations. 
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Law or' Besides this, it does not seem impossible to find va* 
Nations f inconveniencies, to which, by way of penalties, 
yjlyy, those nations might be subjected, which refused to 
conform to the prescriptions of tlie international 
code. 

Various privileges granted to other nations, in 
their intercourse with onq another, might be with« 
held from that nation which thu.s demeaned itself in 
a way so contrary to the general interests. In so Air 
as the witliliolding of these privileges might operate 
iiniavourably upon individuals belonging to the re- 
fractory nations, — individuals who might be little, or 
not at all. accessary to the guilt, tho effect would be 
the subject of proportional regret. Many, however, 
in the concerns^ of mankind, are' the good things 
which can only be attained with a certain accom- 
ptAiiment of evil. The rule of wisdom, in such cases, 
is, to be sure that the good outweighs the evil, and 
to reduce the evil to its narrowest dimensions. 

We may take an instance first from trivial matters. 
The ceremonial of other nations might be turned 
against the nation, which, in this common concern, 
set itself in opposition to the interests of others. 
I'hc lowest place in company, the least respectful 
situation on all occasions of ceremony, might bo 
assigned to the members of that nation, when travel- 
ling or residing in other countries. Many of those 
marks of disrespect, implying neither injury to per- 
son nor property, which are checked by penalties in 
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respect to others, might be free from penalties in re- 
spect to them. From these instances, adduced mere- 
ly to illustrate our meaning, it will be easy to see in xavy. 
what inanner a number of considerable inconvenicn- 
cies might, from this source, be made to bear upon 
nations refusing to conform to the beneflcial provi- 
sions of the international code. 

Besides the ceremonial of other nations, means to 
the same end might be derived from the law. A 
number of cases might be found in which certain 
benefits of the law, granted to other foreigners, 
might be refused to them. They might be deniedl 
the privilege of suing in the courts, for example, on 
account of any thing except some of the higher 
crimes, the more serious violations of person or pro- 
perty. 

Among other t^gs it is sufficiently evident, that 
tliis tribunal woulMe the proper organ for the trial 
of piracy. When preponderant inconvenience might 
attend the removing of the trial to the usual scut of 
the tribunal, it might delegate for that purpose the 
proper functionaries to the proper spot. 

Ay the application of the principles, which wc 
have thus expounded, an application which implies 
no peculiar difficulty, and requires nothing more 
than care in the detail, we arc satisfied that all might 
be done, which is capable of being done, toward se- 
curing the benefits of international law. 

(F.F.) 


NAVY. 


An insular empire, like that of the United King- 
dom of Great Britain and Ireland, which is so much 
indebted, and always must be, for that power, pro- 
sperity, and renown which she enjoys, to the glori- 
ous deeds of her Navy, cannot but take a peculiar 
degree of interest in every thing that concerns it. 
This vast machine, indeed, has at all times been the 
pride and boast of Great Britain, the terror of its 
enemies, and the admiration of the world. It is un- 
der the impression of its vast importance that wc 
have been induced to give, under their proper heads, 
such details of the civil and military branches of the 
naval departments, as may afford, without entering in- 
to too minute details, a comprehensive sketcli of this 
great national bulwark, of wliich it is now proposed 
to take a general view. 

The term Navy is generally intended to express 
all ships of commerce as well as of war— the mer- 
cantile as well as the military marine ; but the ob- 
servations contained in the present article are meant 
to relate only to the latter, excepting that, in speak- 
ing of the progressive enlargement of ships, and im- 
provements in naval architecture, the remarks may 
sometimes equally apply to ships of commerce and 
of war. 

Navy composed of MATEitjEt and Pebsonel. 

The composition of a navy maybe considered, un- 
der the two distinct heads into which it naturally 
divides itself, and under which the French generally 


distinguish an army, the materiely and the personel ; 
the former embracing every thing that appertains to 
the ships, their capacity, construction, armament, 
and equipment ; the latter all that concerns the rank, 
the appointment, tho various duties, Ac. of the 
officers, seamen, and marines. 

1. — Materiel of the Navy, 

It would occupy too large a space to give Iliitory. 
even a short sketch of the origin and progress of 
naval architecture, from a bundle of branches, or 
the hollow trunk of a tree— -the rude rail and the 
frail canoe — to the more perfect coracle, or the 
wicker boats of the ancient Britons covered with 
hides. For many centuries after the expulsion of 
the Romans from, or their abandonment of, tbe^ Bri- 
tish Islands, very little progress appears to have been 
made by us in the sift of navigation or ship building : 
the natives would appear, for many centuries after- 
wards, to have acted merely on the defensive against 
naval invasions. 

The whole of our naval history,” say the Com- 
missioners for Revising the Civil A&irs of the Navy, 

" may be divided Into three periods. The First, 
comprehending all that preceded the reign of 
Henry VIll. The Second, ending with the Restora- 
tion of Charles 11.; and the nird, coming down 
from the Restoration to the present day.” 

To what size, and to what extent, the amount ofFintPcriMi. 
the Englfth ships or vessels were carried, which sup- 
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Nify, ported 10 mtny conteiti with the invading Danes^ in 
the ninth century, our naval history has not preserv- 
ed any record. We arc told, however, that Alfred 
increas^ the size of his gallies, and that some of 
them were capable of rowing thirty pair of oars. 
These gallieB were chiefly employed in clearing the 
Channm of the nests of pirates by which it was in* 
fested. It is also said, as a proof of his attention to 
naval matters, that under his auspices, one Ochtcr 
undertook a voyage into the Arctic Itegions, made 
a survey of the coasts of Lapland and Norway, and 
brought to Alfred an account of the mode pursued 
by the inhabitants of those countries to catch whales. 
It is, moreover, on record, that his two sons, Edward 
and Athclston, fought many bldody actions with the 
Danes, in which several kings and chiefs were slain ; 
and that Edgar had from 3^)0 t^OOO ships, divid- 
ed into three fleets, stationed ofHhree several parts 
of the coast, with which, passing from one fleet or 
squadron to the other, he circumnavigated the 
iuand ; that after this he called himself “ Monarch 
of all Albion, and Sovereign over all the adjacent 
Isles." Some notion, however, may be formed of the 
size of the vessels which composed his fleets, from 
the imposition of a land-tax, which required cerUin 
proprietors to furnish a stout galley of three rows 
of oars to protect the coast from the Danish pirates. 
The more efiectualTy to check these marauders, and 
protect the coasts of the kingdom, William the Con- 
queror, in 1066, established the Cinquo Ports, and 
gave them certain privileges, on condition of their 
furnishing 52 ships with 24 men in each for 15 days, 
in cases of emergency. We should not, perhaps, be 
far amiss in dating the period of our naval architec- 
ture from the Conquest. ** The Normans,*' says Sir 
Walter Ralegh, '^grew better shipwrights than either 
the Danes or Saxons, and made the last conquest of 
this land ; a iknd which can never be conquereo whilst 
the kings thereof keep the dominion of the seas." 
But Rmegh does not describe what the ships were 
which the Normans taught us to build; nor can it 
now be known in what kind of vessels William trans- 
ported his army across the Channel, or what was the 
description of the hundred large ships and fifty gal- 
lies of which tlie naval armament of Richard I. con- 
sisted on his expedition to the Holy Land. Wc arc 
told, however, that having increased his fleet at Cy- 
prus to 250 ships, and 60 gallies, he fell in with a 
ship belonging to the Saracens, of such an extraor. 
dinary size, that she Was defended by ] 500 men, all 
of whom, with the exception of SOO, Richard, after 
taking possession of her, ordered to be thrown over- 
board and drowned. 

There can be no doubt that* the nations of the 
Mediterranean, particularly the Genoese and Vene- 
tians, introduced many improvements as to the capa- 
city and stability of their ships, in consequence of 
the crusades, and the demands for warlike stores and 
provisions, which such vast and ill-provided armies 
necessarily created ; but these improvements would 
seem not to have reached, or, at least, to have made 
but a tardy progress in Great Britain. King John, 
it is true, stoutly claimed for England the sovereign- 
ty of the sea, andldecreed that all ships belonging to 
foreign nations, the masters of which sboald refuse 
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to Strike to the British flag, should be seized and Navy, 
deemed good and lawful prize. And this monarch 
is said to have fitted out no less than 500 sail of 
ships, under the Earl of Salisbury, in the year 1215, 
against a fleet of three times that number, prepared 
by Philip of France, for the invasion of England ; of 
which the English took 300 sail, and drove 100 on 
shore, Philip being under the necessity of destroy- 
ing the remainder, to prevent their falling also into 
the bands of the English. Of the kinds of ships of 
which his fleet consisted, some notion may be form- 
ed by the account that is related of an action fought 
in the following reign with the French, who, w'itli 
** 80 stout ships," threatened the coast of Kent. 

This fleet being discovered by Hubert de I)urgh,go. 
vernor of Dover Castle, he put to sea with 40 Eng- 
lish ships, and having got to the windward of tiTe 
enemy, and run down many of the smaller ships, 
he closed with the rest, and threw on board them 
a quantity of quicklime, which blinded them sn 
effectually, that all their ships were either taken or 
sunk. 

Wliatevcr the size and the armaments of our sliips 
were, the empire of the sea was bravely maintained 
by the Edwards and the Henrys in many a gallant 
and glorious sea-fight with the fleets of France, 
against which they were generally opposed witli in- 
ferior numbers. The temper of the times, and the 
public feeling, were strongly exemplified in the reign 
of Edward 1. by the following circumstance : An 
English sailor was killed in a Norman port, in con- 
sequence of which a war commenced, and the two 
nations agreed to decide the dispute on a certain 
day, with the whole of their respective naval forces. 

The spot of battle was to be the middle of the Chan- 
nel, marked out by anchoring there an empty ship. 

The two fleets met on the 14lh April 1293; the 
English obtained the victory, and carried off above 
250 sail. 

In an action with the French fleet off the harbour 
of Sluys, Edward III. is said to have slain 30,000 of 
the enemy, to have taken 200 great ships, in one 
of which, only, there were 400 dead bodies.” This 
Is no doubt an exaggeration. The same monarch, 
at the siege of Calais, is stated to have blockaded 
that port with 730 sail, having on board 14,956 ma- 
riners ; 25 only of which were of the Royal navy, 
bearing 419 mariners, or about 17 men each. In 
various other sea actions did this great sovereign no- 
bly support the honour of the British flag. But 
though we then, and ever after, claimed the domi- 
nion of the seas,'** that dominion, says Ralegh, was 
never absolute until the time of Henry the Eighth." 

It was a maxim of this great statesman, that who- 
soever commands the sea, commands the trade of the 
world ; whosoever commands the trade, commands 
the riches of the world, and consequently the world 
itself.” 

The reign of Henry V., however, was most glori- 
ous, in maintaining the naval superiority over the 
fleets of France. From a letter of this Sovereign to 
his Lord Chancellor, dated ]2th August 1417, disco- 
ver^ by the late Mr Lysons among the records in the 
Tower, and of which the following is a copy, it would 
appear that there was something like an established 
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Navy. Royal navy in his reign, independently of tlie ship- 
ping furnished by the Cinque Ports and the mer- 
chants, for the King's own use, on occasion of any 
particular expedition. The letter appears to have 
been written nine days aRer the surrender of the 
castle of Touque in Normandy, from whence it is 
dated. 

Au revMpere en Dieu Uevesque de Dureme nre 
ChanceUer D'EngUUrre. 

Worshipful fader yn God We sende you closed 
within this letter a cedule conteyning the names of 
ceitein Maistres for owr owne arete Shippes Car- 
rakes Barges ancl Balyngers to me whiche Maistres 
Wc have granted annuitees such as is appointed up- 
on^che of hem in the same Cedule to take yerely of 
owre grante while that us lust at owr Exchequer of 
Westm'* at the termes of Michelmasse and Ester by 
even porcions. Wherefore We wol and charge yow 
that unto eche of the said Maistres ye do make un« 
der owr grete seel beyng in vowre warde owr letters 
patentes severales in due forme after th*effect and 
pourport of owr said grante. Yeven under owr sig- 
net atte owr Castle of Touque the xij'day of Au* 
gust.” 

Extract from the Schedule contained in the preceding 
Letter* 


carried purple sails, embroidered with the grow of 
England and France ; one ^styled the King’s Cham- 
ber, die other bis Saloon, as tvpieal of bis keepinjg 
his court at sea, which he considered as a part of his 
dominions. Still we are left in the dark as to the 
real dimensions of his ships, and the nature of their 
armament ; they were probably used only as trans- 
ports for his army. It would appear, however, from 
a very curious poem, written in the early part of the 
reign of King Henry the Sixth, that the navy of his 
predecessor was considerable, but that, by neglect. 
It was then reduced to the same state in which it had 
been during the preceding reigns. The poem here 
^luded to is entitled, The English policie, exhort- 
ing all England to keep the sea, and namely the 
Narrow Sea ; showing what profit cometh thereof, 
and also what worship and salvation to England and 
to all Englishmen,” and is printed in the first volume 
of Hackluyt's Collection of Voyages. It was evi- 
dently written before the year 1438, when the Em- 
peror Si^ismond died, as appears by the following 
passage in the prologue: 

For SigUmond, the great Emperoiir, 

Which yet reigneth^ when he was in diit land, 

With King Henry the Fifth, Prince of Honour, 

Here much glory, as him thought, he found 
A mightie laSidy which had take in hand 
To werry with France, and make mortalitie. 

And ever tpelt kept round about the tea,** 


vj. li. xiijs. iiijd. La Grande Nief 1 vj. Mariners po' 
appelle the dont John Wil- > la sauf garde 
liam cst Maistre J deink Hamult 

vj. li. xiijs. iiijd. La Trinate Royale 1 

dont Stepir Thomas ett Mais- V vj. Mariners 
tre J 

vj. li. xiijs. iiijd. L b Holy g«t dont) . y, ■ 

Jordan Broivnyng est Mautre J ^ 
vj. li. xiijs. iiijd. La Carrake appel-1 

lee Je Petre dont John Gerard > vj. Mariners 
est Maistre j 

vj. li. xiijs. iiijd. La Carrake appel-1 

lee le Paul dont William Payne | * vj. Mariners 
est Maistre 

vj. li. xiijs. iiijd. La Carrak appelle' > 

le Andrewe dont John Thor- ' • vj. Mariners 
nyng est Maistr’ 

vj. li. xiijs. iiijd. La Carrak appellee 1 

le Xpdfre dont Tendrell est | - vj. Mariners 
Maistr' , 

vj. li. xiijs. iiijd. La Carrak appelle'k 

Ic Marie dont William Riche- vj. Mariners 
man est Maistr’ i 

vj. li. xiijs. iiijd. La Carrak appellee* | 

le Marie dont William Hethe * vj. Mariners > 
est Maistre 

vj. li. xiijs. iiijd. La Qarrak appelle 

le George dont John Merih Vvj. Mariners 
est Maistr* J 


The remainder, to. whose masters pensions were 
thus granted, consist of seventeen ‘'niefs, baiges, 
and ballyngers,” some with three, and others two 
mariners only. But history informs us^ that about 
this time Henry embarked an army of S5, 000* men at 
Dover on boerd of 1500 sail of ships, two of wUcb 
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The part of the poem which alludes to the navy of 
King Henry the Fifth is entitled, Another inci- 
dent of keeping the Sea, in the time of marvellous 
werriour and victorious Prince, King Henrie the 
Fifth, and of his great Shippes.'’ 

The following arc the most remarkable passages t 

And if I should conclude all by the King 
Henrie the Fift, what was his purposing, 

Whan at Hampton he made the groat dromons. 

Which passed otlier great ships or the Commons ; 

The JViuitie, the Grace de /asm, the Ilofy Ghost, 

And other moe, which as nowe be lost. 

Wlwt hope ye was the Kings gmt intent 
Of thoo shippes, and what in mind he meant : 

It was not cllis, but that he east to bee 
Lorde round about environ of the see. 

And if he had to this time lived here, 

He had been Prince named withouten pere : 

His great ships should have been put in preefe, 

Unto the ende that he ment of in chiefe. 

For doubt it not but that he would have bee 
Lord and master about the round seer 
And kept it sure, to stoppe our ennemiee hence. 

And wonne us gm, and wisely bfongbt it thence. 

That no rassage should be without dai^ct, ^ 

And hit fioenoe on see to move and iterre.** 

Shortly after the time whep this ^em must have 
been written, it appears from the rarltamept Roll 
(SOtb Hen. VI. 1442), that an armed naval force, 
consisting only of eight large ships, with smaller ves- 
sels to attend them, was to be collected from the 
ports of London, Bristol, Dartmouth, Hull and New- 
castle, Winchelsea, Plymouth, Falmouth, Ac. \ and, 
of course, the Royal ships of 1417, the names or 
which are contained in the foregoing schedule, were 
then either gone to decay or dispersed. We are not 
to judge of the rise of these riiips frotn the few ma- 
riners appointed to each., Thesh merely the 
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Navy, ahip-keeperi, or harbour-duty men, plac^ on pcr- 
makient pay, to keep the shipa in a condition iit for 
the sea when wanted. 

Second It is very probable that, until our merchants en- 

Period, gaged in the Mediterranean trade, and that the at- 
tention of the government was turned in the reign of 
Henry Vll. (about 1496), to imitate Portugal in 
making foreign discovery, under the skilful seaman 
Sebastian Cabot, very little was added to the capa- 
city or the power of British ships of war. It is said, 
however, that on the accession of Henry VII. to the 
throne in 1485, he caused his marine, which had been 
neglected in the preceding reign, to be put into a 
condition to protect the coasts a^inst all foreign in- 
vasions ; and that, in the midsSof profound peace, ho 
always kept up a fleet ready to act. In his reign 
was built a ship called the Great Harry, the first on 
record that deserved the name of a ship of war, if it 
was not the first exclusively appropriated to the ser- 
vice of the state. This is the same ship that Cam- 
den has miscalled the Henry Grace de Dieu, and 
which was not built till twenty years afterwards, un- 
der the reign of Henry VlII. The Great Harry is 
stated to have coat L. 14,000, and was burnt by ac- 
cident at Woolwich in 1553. 

We now come to that period of our naval history 
in which England might be truly said to possess a 
military marine, and of which some curious details 
have bccn .lef't us by that extraordinary man of busi- 
ness Mr Pepys, a commissioner of the navy, and af- 
terwards secretary to Charles II., at a time when the 
King executed in person the office of Lord High Ad- 
miral, and also to James 11. until his abdication. 
His minutes and miscellanies relative to the navy are 
contained in a greot number of manuscript volumes, 
which are deposited in the Pepysian Library in Mag- 
dalene College, Combridge. From these papers it 
appears, that in the thirteenth year of Henry VIII., 
the following were the names and the tonnage of the 
Royal Navy : 

Toni. 

Henry Grace de Dieu, - - 1500 

Gabriel Royal, ... 650 

Mary Rose, ... 600 

Barbara, - - - -400 

Mary George, ... 

Henry Hampton, - - - 120 

The Great Galley, ... $00 

Sovereign, . . - 800 

Catherine Forteleza, • . - 550 

John Baptist, ... 400 

Great Nicholas, ^ . 400 

Mary Jamesi . • • S40 

Great Bark, - . 250 

Less Bark, • - - 180 

Two row-barges of 60 tons each, — ^making, in the 
whole, 16 ships and vessels measuring 7260 tons. 

The Henry Grace de Dieu is stated in all other 
accounts, and with more probability, to have been 
only 1000 tons ; the rule for ascertaining the mea- 
surement of ships being still vague and liable to great 
error, was probably much more so at this early pe- 
riod- This ship was built in 1515 at Erith, in the river 
Thames, to replace the Regent of the same tonnage. 
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which was burnt in August 1512, in action with the Navy. 
French fleet, when carrying the flag of the Lord'^^S^-^ 
High Admiral. There is a drawing in the Pepysian 
papers of the Henry Grace de Dieu, from which 
a print in the Archaeologia has been engraved, and 
of which a copy has been taken as a frontispiece to 
Mr Derrick’s Memoirs of the Rise and Progress of 
the Royal Navy. From these papers it appears, 
that she carried 14 guns on the lower deck, 12 on 
the main deck, 18 on the quarter-deck and poop, 18 
on the lofty forecastle, and 10 in her stern ports, 
making altogether 72 guns. Her regular establish- 
ment of men is said to have consisted of 349 sol- 
diers, 301 mariners, and 50 gunners, making alto- 
gether 700 men. Some idea may be formed of the 
awkwardness in manoeuvring ships built on her con- 
struction or similar to her, when it is stated tlmr^ 
on the appearance of the French fleet at St Helens, 
the Great Harry, built in the former reign, and the 
first ship built with two decks, had nearly been sunk, 
and that the Mary Rose of 600 tons, with 500 
or 600 men on board, was actually sunk at Spit- 
head, occasioned, as Ralegh says, '' by a little sway 
in cabling tjie ship about, her ports being within six- 
teen inches of the water.” On this occasion the 
fleets cannonaded each other for two hours ; and it 
is remarked as something extraordinary, that not less 
than 300 cannon-shot were fired on both sides in the 
course of this action. From the prints above men- 
tioned, which agree very closely with the curious 
painting of Henry crossing the Channel in his fleet, 
to meet Francis on the ** Champ de drap d’Or,” near 
Calais, (and now in the great room where the ISo- 
ciety of Antiquaries hold their meetings in Somerset 
House,) it is quite surprising how they could he trust- 
ed on the sea at all ; their enormous poops and fore- 
castles making them appear ioAier and more awkward 
than the large Chinese junks, to which, indeed, they 
bear a strong resemblance. 

Henry VIII. may justly be said to have laid the 
foundation of the British navy. He established the 
dock-yards at Deptford, Woolwich, and Portsmoutii; 
he appointed certain commissioners to superintend 
the civil affairs of the navy, and settled the rank and 
pay of admirals, vice-admirals, and inferior officers , 
thus creating a national navy, and raising the officers 
to a separate and distinct profession. The great 
officers of the navy then were, the Vice-Admiral of 
England ; the Master of the Ordnance ; the Survey- 
or of the Marine Causes ; the Treasurer, Comptrol- 
ler, General Surveyor of the Victualling, Clerk of 
the Ships, and Clerk of the Stores. Each of these 
officers had their particular duties, but they met to- 
gether at their office on Tower* Hill once a week, to 
consult, and make their reports to the Lord High Ad- 
miral. He also established the IVatemity of the Trini- 
ty-House, for the improvement of navigation and the 
encouragement of commerce, and built the castles of 
Deal, Walmer, Sandgote, Hurst Castle, Ac. for the 
protection of his fleet and of the coast. 

At the dead) of Henry VIII. in 1547, the Royal 
navy consisted of about 50 ships and vessels of differ- 
ent sizes, the former from 1000 to 150 tons, and the 
latter down to 20 tons, making in the whole about 
12,000 tons, and manned by about 8000 mariners, 
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Navjr. soldiers, gunners, drc. In the short rei^n of hb son 
Edward, little alteration seems to have taken place 
in the state and condition of the Royal navy. ^ But 
the regulations which had been made in the reign of 
his father, for the civil government of naval anairs, 
were revised, arranged, and turned into ordinanceSi 
which form the basis of all the subsequent instruc- 
tions given to the commissioners for the management 
of the civil affairs of the navy. In the reign of Maty 
the tonnage of the navy was reduced to about 7000 
tons ; but her Lord High Admiral nobly maintained 
the title assumed by England of ** Sovereign of the 
Seas/' by compelling Philip of Spain to strike his 
flag that was dying at the main*top«ma8t head, 
though on his way to England to marry Queen 
Mgry, by firing a shot at the Spanish admiral. He 
af^) demanded that his whole fleet, consisting of l60 
sail, should strike their colours and lower their top* 
sails, as an homage to the English flag, before he 
would permit his squadron to salute the Spanish mo- 
narch. 

The reign of Elizabeth was the proudest period of 
our naval history, perhaps surpassed by none, pre- 
vious to the Revolution. She not only increased 
the numerical forco of the regular navy, but esta- 
blished ninny wise regulations for its preservation, 
and for securing adequate supplies of timber and 
other naval stores. She placed her naval officers on 
a more respectable footing, and encouraged foreign 
trade and geographical discoveries, so that sho ac- 
quired justly the title of the Restorer of Naval 
Power, and Sovereign of the Northern Seas.” The 
greatest naval force that had at any previous period 
been called together was that which was assembled 
to oppose the Invincible Armada,” and which con- 
sisted, according to the notes of Mr Secretary Pepys, 
of 176 ships, with 14,992 men ; but these were not 
all Shippes Iloyall,” but were partly composed of 
the contributions of the Cinque Ports and others. 
The number actually belonging to the navy is vari- 
ously stated, but they would appear to have been 
somewhere about 40 sail of ships, manned with about 
()000 men. At the end of her reign, however, the 
navy had greatly increased, the list in 1603 consist- 
ing of 42 ships of various descriptions, amounting to 
17»(X)0 tons, and manned with 8346 men. Of these 
two were of the burden of 1000 tons each, three of 
900 tons, and ten from 6OO to 800 tons. 

James I. was not inattentive to his navy. He 
warmly patronized Mr Phineas Pett, the most able 
and scientific shipwright that this country ever boast- 
ed, and to whom wo undoubtedly owe the first essen- 
tial improvements in the form and construction of 
ships. The cumbrous top-works were first got rid 
of under his superintendence. In roy owne time,” 
says Ralegh, the shape of our English ships bath 
been greatly bettered— in extremity we cariy our 
ordnance better than we were wont— we have added 
croBse pillars in our royall shippes, to strengthen 
them ; we have given longer floors to our shippes 
than in older times/* Ac. The youn^l l^rince Henry 
was so fond of naval afbirs, that Pluneas Pett was 
ordered, by the Lord High Admiral, to build a ves- 
sel at Chatham in 1604 with all possible speed, for 
the young Prince Henry to disport himself in, above 
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London Bridge ; the' length of her keel was 28' feet, Navy, 
and her breadth 12 fe6t» Ih 1610 Pett laid down 
the largest ship that had hitherto been built. She 
was named the Prince Royal;, her burden 1400 
tons; her keel 114 feet; and armed with 64 pieces 
of great ordnance; ‘'being in all respects, ’’ says 
Stowe, the greatest and goodliest ship that was 
ever built in England.” He adds, “ the great work- 
master in building this ship was Mr Phineas Pett, 
gentleman, someume Master of Arts, of Emanuel 
College, in Cambridge.” 

This excellent man, as appears from a manuscript 
account of his life in the British Museum, written 
by himself, was regarded by the shipwrights of the 
dock-yards, who no science themselves, with an 
eye of jealousy, and a complaint was laid against 
him before the King, of ignorance in laving off a 
ship, and of a wasteful expenditure of timber and 
other matters. The King attended at Woolwich 
with his court, to inquire in person into the charges 
brought forward, and, after a painfbl investigation, 
pronounced in favour of Mr Pett. One of the 
charges was, that he had caused the wood to be cut 
across the grain ; but the King observed, that/ os it 
appeared to him, " it was not the wood, but those 
who had preferred the charges, that were cross- 
grained.” 

The state of the navy at the King’s death is vari- 
ously given, by different writers, but on this subject 
the memoranda left by Mr Secretary Pepys are 
most likely to be correct. From them it appears, 
that, in 1618, certain commissioners were appointed 
to examine into the state of the navy ; and, by their 
report, it appears there were then only 39 ships and 
vessels, whose tonnage amounted to 14,700 tons; 
but in 1624, on the same authority, the numbers 
had decreased to 32 or 33 ships and vessels, but the 
tonnage increased to about 19,400 tons. The com- 
missioners had, in fact, recommended many of the 
small craft to be broken up or sold, and more ships 
of the higher rates to be kept up. 

The navy was not neglected in the troublesome 
reign of Charles I. This unfortunate monarch add- 
ed upwards of 20 sail to the list, generally of the 
smaller kind ; but one of them, built by Pett, of a 
description, both as to form and dimensions, far su- 
perior to any that had yet been launched. This 
ship was the celebrated Sovereign of the Seas,*’ 
which was launched at Woolwira in 1637* The 
length of her keel was 128 feet, and main breadth 
48 feet, and from stem to stern 232 feet. In th«de- 
scription of this ship by Thomas Heywood, she is 
saidf to have bore five lantbosns, the biggest of 
which would hold ten persons upright ; had three 
flush-decks, a forecastle, half- deck, quarter-deck, 
and round-house. Her lower tier had SO ports for 
cannon and demi-cannbn ; middle tier, 30 for cul- 
verines and demi-culverines ; third tier, 26 for other 
ordnance; forecastle, 12 ; and two half-decks, 13 or 
14 ports more within board, for murthering pieces ; 
besides 10 pieces of chace ordnance, forward, and 
10 right aft, and many loop-holes in the cabins for 
musquet-shot. She had 11 anchors, one of 4400 
pounds weight. She was of the burthen of 1637 
tons.” It appears, however, that she was found, oa 
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Ntfj. trial, to be too high for a good serviceable ship in 
* all weathers, and was. therefore, cut down to a deck 
less. After this she became an excellent ship, was 
IQ almost all the great actions with the Dutch ; was 
rebuilt in 1684. and the name changed to that of 

Royal Sovereign was about to be rebuilt a se- 
cond time at Chatham in 1696. when she accident- 
ally took fire, and was totally consumed. In this 
reign the ships of the navy were first classed, or di- 
vided into six rates ; the first being from 100 to 60 
guns ; the second from 54 to 36. drc. 

In 1642 the management of the navy was taken 
out of the King's hands, and in 1648 Prince Rupert 
carried away 25 ships, none of which ever returned; 
and such, indeed, was the reditced state of the navy, 
that at the beginning of Cromwell's usurped govern- 
ment. he had only 14 ships of war of two decks, and 
some of these carried only 40 guns ; but under the 
careful management of very able men, in different 
commissions which he appointed, such vigorous 
measures were pursued, that, in five years, tliough 
engaged within that time in war with the greatest 
naval power in Europe, the fleet was increased to 
1 50 sail, of which more than a third part had two 
decks ; and many of which were captured from the 
Dutch ; and upwards of 20.000 seamen were em- 
ployed ill the navy. Our military marine waa. in- 
deed, raised by Cromwell to a height which it had 
never before reached ; but fVom which it soon de- 
clined under the short and feeble administration of 
his son. 

Though Cromwell found the navy divided into 
six rates or classes, it was under his government that 
these ratings were defined and established in the 
manner nearly in which they now arc ; and it may 
also be remarked, that, under his government, the 
first frigate, called the Constant Warwick, was 
built in England. ** She was built." says Mr Pepys, 

in 1649. by Mr Peter Pett (s5n of Phineas). for 
a privateer for the Earl of Warwick, and was sold 
by him to the state. Mr Pett took his model of this 
ship from a French frigate, which he had seen in the 
Thames." 

During the first period of our naval history, 
we know nothing of the nature of the armament 
of the ships. From the time of Edward 111. they 
might have been armed with cannon, but no mention 
is made of this being the case. According to Lord 
Herbert, brass ordnance were first cast in England 
in the year 1535. They had various names, such 
as cannon, demi-cannon, culverins. demi-culverins. 
sakers. mynions. falcons, falconets, &:c. What the 
calibre of each of these were is not accurately known, 
but the cannon is supposed to have been about 60 
pounders, the demi-cannon Sfi. the eulverin 18. fal- 
con 2, myuion 4. saker 5. Ac. Many of these pieces, 
of different calibres, were mounted on the sam^ 
deck, which must have occasioned great confusion 
in action in finding for each its proper shot 
I'hini On the Restoration of Charles II. the Duke of 
Pertofl. York was immediately appointed Lord High Admi- 

ral ; and by his advice, a committee waa named to 
consider a plan, prtmosed by himself, for the fbture 
regulation of the amra of the navy, at which the 
Duke himself presided. Ify the adirioe and able as- 
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sistance of Mr Pepys. great progress was speedily Navy, 
made in the reparation and increase of the fleet. ^ 

The Duke remained Lord High Admiral till 1673. 
when, in consequence of the test required by Par- 
liament. to which he could not submit, he resigned, 
and that office was in part put in commission, and 
the rest retained by the King. Prince Rupert was 
put at the head of this commission, and Mr Pepys 
appointed secretary to the King in all naval affairs, 
and of the admiralty ; and by his able and judicious 
management, there were in sea-pay. in the year 1679. 
and in excellent condition. 76 ships of the line, all 
furnished with stores for six months, eight fire-ships, 
besides a numerous train of ketches, smacks, yachts. 

Ac. with more than 12,000 seanflen ; and also 30 
new ships building, and a good supply of stores^ in 
the dock-yards. But this flourishing condition of 
the navy did not last long. In consequence of the 
dissipation of the King, and his pecuniary difficulties, 
he neglected the navy on account of the pxpences ; 
the Duke was sent abroad, and Mr Pepys to the 
Tower. A new set of commissioners were appoint- 
ed. witliout experience, ability, or industry ; and the 
consequence was, as stated by the commissioners of 
revision, tliat all the wise regulations, formed dur- 
ing the administration of the Duke of York, were 
neglected; and such supineness and waste appear 
to nave prevailed, that, at the end of not more than 
five years, when he was recalled to the office of Lord 
High Admiral, only 22 ships, none larger than a 
fourth rate, with two fire-ships, were at sea ; those 
in harbour were quite unfit for service ; even the 30 
new ships which he had left building had been suf- 
fered to fail into a state of great decay, and hardly 
any stores were found to remain in the dock-yards." 

The first act on the Duke’s return was the re-ap- 
pointment of Mr Pepys as secretary of the admiral- 
ty. Finding the present commissioners unequal to 
the duties required of them, he recommended others. 

Sir Anthony Dean, the most experienced of the ship- 
builders then in England, was joined with the new 
commissioners. To him, it has been said, we owe 
the first essential improvement in the form and qua- 
lities of ships of the line, having taken the model of 
the Superbe, a French ship of 74 guns, which an- 
chpred at Spithead. and from which be built the 
Harwich in l664. Others, however, are of opinion 
that no improvement had at this time been made on 
the model of the Sovereign of the Seas after she was 
cut down. The new commissioners undertook, in 
tliree years, to complete the repair of the fleet, and 
furnish the dock-yards with a proper supply of stores, 
on an estimate of L. 400.000 a year, to be issued in 
weekly payments ; and In two years and a half they 
finish^ their task, to the satisfaction of the Kinv 
and the whole nation; the number of ships repaired 
and under repair being 108 saU of the line, besides a 
considerable number of vessels of smaller size. The 
same year the King abdicated the throne, at which 
time the list of Uie navy amounted to 173 sail, 
containing 101. 892 tons, carrying 6930 guns, and 
42.000 seamen. 

The naval regulations were wisely left unaltered 
at the Revolution, and the business of the Admiral- 
tf continued to be carried on chiefly, for some time. 

11 
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Navy, under the immediate direction ef King Williem^ bj 
Mr Fepysi till the arrival of Admiral Herbert and 
Capuin Russell from the fleets into whose hands^ he 
says, ** he silently let it faih" Upon the genml 
principles of that system^ thus established with his 
aid by the Duke of York^ the civil government of 
our navy has ever smce been carried on. 

In the second year of King William (IflflO)^ no 
less than 30 sliips were ordered to be built^ of 60> 
70j and 80 guns each ; and in 1697» the King^ in bis 
speech to Parliament, stated that the naval force of 
the kingdom was increased to nearly double what 
he found it at his accession. It was now partly com* 
posed of various classes of French ships which had 
been captured lit the course of the war, amounting 
in number to more than 60, and in guns to 2300 ; 
tSe losses by storms and captures pn our side being 
about half the tonnage ano half the guns we had 
acquired. At the commencement of this reign, the 
navy, as we have stated, consisted of 173 ships, mea- 
suring 101,892 tons; at his death, it had been ex- 
tended to 27s ships, measuring 159,020 tons, being 
an increase of 99 ships and 57,128 tons, or more 
than onc-half both in number and in tonnage. 

The accession of Queen Anne was immediat^ fol- 
lowed by a war with France and Spain, and in the 
second year of her reign, she had the misfortune of ^ 
losing a vast number of her ships by one of the most 
tremendous storms that was ever knowQ ; but every 
energy was used to repair this national calamity. In 
an address to the House of Lords in March 1707, it 
is declared as a most undoubted maxim, that the 
honour, security, and wealth of this kingdom does 
depend upon the protection and encouragement of 
trade, and the improving and right encouraging its 
naval strength .... therefore, we do in the most 
earnest manner beseech your Majesty, that the sea- 
alFairs may always be your first and most peculiar 
care.” In the course of this war were taken or de- 
stroyed about 50 ships of war, mounting 3000 can- 
non ; and we lost about half the number. At the 
death of the Queen in 1714, the list of the navy 
was reduced in number to 247 ships, measuring 
167,219 tons, being an increase in tonnage of 8I99 
tons. ^ 

George 1. left the navy pretty nearly in the same 
state he found it. At his death, in 1727, the list 
consisted of 233 ships, measuring 170,862 tons, be- 
ing a decrease in number of 14, but an increase in 
tonnage of 3643 tons. 

George 11. was engaged in a war with Spain in 
1739, in consequence of which the size of our ships 
of the line ordered to be built was considerably in- 
creased. In 1744, France declared against us ; but 
on the restoration of peace in 1748, it was found 
that our naval strength had prodigiously increased. 
Our loss had been Sttle or nothing, whilst we had 
taken and destroyed, of the Freoch 20, and of the 
Spanish 15 sail of the line, betides smaUer vessels. 
The war with France of 1755 added conriderably to 
the list, so that, at the King’s decease, in 1760, it 
consisted .of 412 ships, measuring 321,104 tons. 

In the short war of 47fl2, George III. added no 
less than 20 sail of the line to our navy. At the 
conclusion of the American war in 1782, the list of 


the navy was increased to 6OO sail ; and at the aiga* ^ 
ing of the preliminaries in 1783, it amounted to 617 
sail, measuring upwards of 500,000 tons ; being an 
Increase of 185 ships and 157,000 tons and upwards 
since the year 1762. At the piface of Amiens, the 
list of the fleet amounted to upwards of 700 sail, of 
which 144 were of the line. The number taken from 
the enemy, or destroyed, amounted nearly to 600^ of 
which 90 were of the line, including 50 gun ships, 
and upwards 200 were frigates; and our loss 
amounted to about 60, of which 6 were of die lino 
and 12 frigates. 

The recommencement and long continuance of the 
Revolutionary war, and the glorious successes of our 
naval actions, the protection required for our ex- 
tended commerce, of which, in fact, we might be said 
to enjoy a monopoly, and for the security of our nu- 
merous colonies, contributed to raise the oritish navy 
to a magnitude to whicli ihe^ accumulated navies of 
the whole world bore but a small proportion. From 
1808 to 1813, there were seldom less than firom 100 
to 106 sail of the line in commission, and from 130 
to 160 frigates, and upwards of 200 sloops, besides 
bombs, gun-brigs, cutters, schooners, &c., amounting 
in the whole to about 500 sail of effective ships and 
vessels ; to which may be added 500 more in the 
ordinary, and as prison, hospital, and receiving ships ; 
making at least 1000 pendents, and measuring from 
800,0% to 900,000 tons. The commissioners appoint- 
ed to inquire into the state and condition of the woods, 
forests, and land revenues of the Crown, state, in 
their report to Parliament, in the year 1792, that, 

** at the accession of bis Mmesty (Geo. III.) to the 
throne, the tonnage of the Roym navy was 321,104 
tons, and at the end of the year 1788, it had risen to 
no less than 413,467 tons.** In 1808 it had amount- 
ed to the enormous extent of 800,000 tons, having 
nearly doubled itself iu twenty years. 

It must not, however, be supposed that the effec- 
tive navy consisted of more than half this amount of 
tonnage. Since the conclusion of the war, it would 
appear that at least one^half of the number of ships 
then in existence have been sold or broken up as un- 
fit for the service ; and as, by the list of the navy at 
the beginning of the year 1821, the number of ships 
and vessels of every description in commission, in or- 
dinary, building, repairing, and ordered to be built, 
has been reduced to 609 sail, we may take the great- 
est extent of the present tonnage at 500,000 tons; 
but the greatest part, if not the whole, of this ton- 
nage may be considered as efficient, or in it s{ate of 
progressive efficiency. 

According to the printed list of the Ist Janu- 
ary 1821, the 6O9 sail of Ships and vessel! appear to 
be as under: 

So. 

1st Rates from 120 to 100 guns, 23 
2d Rates— 86— 80 do. 16 

3d Rates 78— 74 do. 90 

4th Rates 60— 50 do. . 20 
5thRates— 48— 22do. 107 

6th Rates — 84 — 24 do. 40 

Sloops 11 iw 22 — 10 do. 136 

432 


Making a total of 
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^'•vy. Brought forward, • 4S2 

' To which being added gun-brigs, 
cutters, schooners, tenders, 
bombs, troop - ships, store- 
ships, yachts, &c. - - 177 

Grand total, 609 

The increase in the size of our ships of wor was 
unavoidable; France and Spain increased theirs, 
and we were compelled, in order to meet them on 
fair terms, to increase the dimensions of ours ; many 
of theirs were, besides, added to the list of our navy. 
The following sketch will show the progressive rate 
at which ships of the first rate, or of 100 guns and 
upwards, were enlarged in their dimensions. In l677 
the first rates were from 1500 to 1600 tons. In 1720 
they were increased to 1600 tons. In 1745 we find 


them advanced to 2000 tons* During the American 
war they were raised to 2000 tons. In 1795 the 
Villede Paris, of 110 guns, measured 2350 tons. In 
1804 the Hibernia, of 110 guns, was extended to 
2500 tons; and in 1808 the Caledonia, carrying 120 
uns, measured 26 16 tons, and here we stopped ; 
ut since then, the Nelson, the Howe, the St Vin- 
cent, the Britannia, the Prince Regent, the Royal 
George, and the Neptune, have been built, or build- 
ing, all nearly of the same dimensions, and from the 
same draught— nine such ships as the whole world be- 
side cannot produce. The French bad one ship larger 
than any of these, called the Commerce de Marseilles. 
She was taken by us in Toulon, but broke her back 
in a gale of wind. • * 

The following are the comparative dimensions .of 
the Caledonia and the Commerce dc Marseilles : 



Length of 
Gun-deck. 

Length of 
Keel. 

JExtreme 

Breadth. 

Oepth of 
Hold. 

Tons. 

Commerce de Marseilles, 
Caledonia, 

fiet. in. 
S()5 0 
208 4 

jtef, in, 

170 9 
172 0 

Jiet. in. 

53 8 

54 9J 

Jic/. in. 

23 2 

25 04 

2616 

2747 


The following is the armament of the Caledonia : 
On the cun-deck she carries 32 guns, 32-pounderB ; 
middlc-ucck 34 24-pounder8; upper decK 34 24- 
pounders, carronadcs ; quarter-deck 10 32-poundert, 
and 6 1 2-pounder8, carronades ; forecastle 2 32-pound- 
ers, and 2 12-poundcr8, carronades. Her comple- 
ment of men 875. 

At the commencement of the third oeriod^ we have 
a somewhat more precise account of the armament 
of our ships of war. On the 16th May 1677 , a Com- 
mittee of the Navy Board, Ordnance, and certain 
naval officers, recommended to his Majesty the fol- 
lowing scheme for arming and manning the 30 new 
ships of the line ordered to be built by act of Parlia- 
ment. 


Guns. 

lit Rates. 

2(1 Rates. 

Sd Rates. 

Cannon (supposed 42 prs.). 
Demi -cannon (fi2 prs.), 

No. 26 

26 

26 

Culvcrins (18 prs.), 

28 

26 


Twelve pounders, 

Sakers, imper-dcck, 
Forecastle, 

28 

26 

26 

4 


4 

Quarter-deck, 

12 

10 

10 

Three pounders, 

2 

2 

4 


100 

go 

70 


For the 1st rate, 780 men. 
For tho 2d do. 66 O do. 
For the 3d do. 470 do. 


The rates of ships immediately after the Revolu- 
tion were reduced, the 1st being turned to 2d rates^ 
2d rates to fid, &c., and the size of each class more 
equalized. But from this time forward it was found 
impossible to preserve any thina like uniformity in 
the several classes. So many imips captured from 
the French, Dutch, and Spanilrds, were added to 
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our navy, and so many new ones built after tlic mo- 
dels of ships taken from these maritime powers, that 
the various descriptions of ships of which our navy 
was composed became a very serious evil. 

In the year 1745, a committee, composed of all 
flag officers unemployed, of the commissioners of the 
navy, who were sea-officers, under the presidency 
of Sir John Norris, and assisted by the master ship- 
wrights, were ordered to meet, to consider, and pro- 
pose jproper establishments of guns, men, masts, yards, 
&c. mr each class of his Majesty’s ships; and, ac- 
cording to their recommendation, the rates, arma- 
ments, and complements of his Majesty’s ships were 
to be as follows : 


Rate. 

Guni. 

Men. 

1 

100 

850 or 750 

0 

90 

750 or 660 

a 

fso 

650 or 600 


170 

520 or 460 

A. 

J60 

420 or S80 

V 

150 

350 or 280 

5 

44 

280 or 220 

6 

24 

160 or 140 


But this establishment was very soon departed 
from ; for, on the fid of February 1747, the Board of 
Admiralty acquainted his Majesty, that the French 
ship Invincible, lately captured, was found to be lar- 
ger than his Majesty’s shi^s of 90 guns, and 750 
men ; and suggested that this ship, and all other pri- 
zes of the like class, and also his Majesty’s ships of 
90 guns, when reduced to two decks and a half, and 
74 guns, should be allowed a complement of 700 men. 
And it further appears, that, at the latter end of 
the reign of George the Second, the rates of ships 
had undergone a very material alteration, for they 
consisted as under : 

1st Rate, lOOguns. 

2d Rate, 90 guns. 


Navy. 





Naty. 


N A 

3d Rate« 80 guns^ 74«-p-70-— 64 guiu. 

4th Rate, 60 gunfy 50 

5th Rate, 44 guns, 38-^36—38 guna. 

6th Rate, 30 gana, i8~24«-20 guna. 

The scales for measuring the ships were as various 
as their rates ; and the evil was further increased by 
the varieties, which it was found necessary to intro- 
duce in the rigging and arming the ships of war. 
The masts, yards, rigging, and stores, were of so 
many and various dimensions, as to be not only high- 
ly inconvenient, but extremely expensive. When 
Lord Nelson was off Cadiz with 17 or 1 8 sail of the Kne, 
he had no less than seven different classes of 74 gun 
ships, each requiring different sized masts, sails, 
yards, &c. so that, in the event of one of these being 
*tfisabJed, the others could not supply her with such 
stores as could be appropriated to her wants. 

Present Rating qf the iVoey. 

To remedy the many inconveniences resulting 
from the irregularities above mentioned, the Lords 
of the Admiralty suggested, by their Memorial to the 
Prince Regent, which, by his Order in Council, of 
the 2jth November 1816, was ordered to be carried 
into effect, that the ships of the navy should for the 
future be rated as under : 

The 1st rate to include all three-deckers, in as 
much as all sea going ships of that description car- 
ry 100 guns and upwards. 

The 2d rate to include all ships of SO guns and 
upwards, on two decks. 

The 3(1 rate to include all ships of 70 guns and 
upwards, and less than 80 guns. 

The Hh rate to include all ships of 50 and up- 
wards, but less than 70 guns. 

The 5th rate to include all ships from 36 to 50 
guns. 

The 6th rate to include all ships from 24 to 36 
guns. 

And that the complements of men be established 
iis under : 

l6t Rate, 900 ^ 850 or 800 men 

2d do. 700 or 650 

3d do. 650 or 600 

4th do. 450 or 350 

5th do. 300 or 280 

6'th dd. 175 — 145 or 125. 

Of sloops the complements established according to 
their size, to consist of 135, 125, 95, or 75 men. 
Brigs (not sloops), cutters, schooners, and bombs, 
with 60 or 50 men. 

Thus stands the rating and manning of the nayy 
at present ; but another war, or a new administra- 
tion of the affairs of the navy, will, in all human pro- 
bability, make new regulations in these resMcts. It 
is, however, of the utmost importance, with a view 
to convenience and economy, - that the size and di- 
mensions of the several rates' should be kept as 
nearly as possible equal. In order that one descrip- 
tion of stores may be applicable to eveiy ship of the 
same rate. To this end, the commissioners of naval 
revision have recommended, ** that the ships of each 
class or rate should be constructed in every particu- 
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lar, according to the form of the best ship in the Navy, 
same class In our navy ; of the same length, breadth, ' 
and depth ; the masu of the same dimensions, and 
placed in the same parts of the shipt with the same 
form and size of the sails.’* 

Improvements in Construction. 

If we look back to the days of Elizabeth, when 
the chain pump, the capstan, the striking of the 
top-masts, the studding-sails, top-gallant-sails, sprit- 
sails, &c. were first introduced into the navy, one 
can scarcely conceive how they contrived to keep 
the sea for any length of time ; but these improve- 
menu, important as they were, are trifling when 
compared with those aids and conveniences wlucli 
have graduiUly been introduced since her reign, and 
which a ship of war now enjoys. When^ Sir An- 
thony Deane, in 1664, raised tne lower ports of a 
two-decker four and a half feet out of the water, 
which had before been scarcely three feet, and made 
a ship of this class to stow six months’ provisions in- 
stead of thr.ee, it was justly considered as a most im- 
portant improvement ; not less so, when tho brcadtii 
of a ship of this class was carried to 45. feet. The 
builders of England," says Pepys, ** before 1673, 
had not well considered that breadth only will make 
a stiff ship." It must be confessed, however, that as 
far as the form of a, ship’s bottom depends on scienti- 
fic principles, we have copied our best models from 
the French, sometimes with capricious variations, 
which naore frequently turned out to be an injurious 
alteration than an improvement: 

The first essential alteration in the form of our 
ships of the line was taken from the Superbct u 
French ship of 74 guns, whicli anchored at Spithead, 
on the model of which, as already stated, the Har- 
wich was built by Sir Anthony Deane in 1674 ; since 
which time we have constantly been copying from 
French models; improving or spoiling, as chance 
might determine. Where we have built exactly 
after the form of the best of the French ships that 
we have taken," say the commissioners of naval re- 
vision, thus adding our dexterity in building to 
their knowledge in theory, the ships, it is generally 
allowed, have proved the best in our navy ; but 
whenever our builders have been so far misled by 
their little attainmenu in tlio sdence of naval archi- 
tecture, as to depart from the model before them 
in any material degree, and attempt improvements, 
the true principles on which ships ought tq^bc con- 
structed (being imperfectly known to them) -have 
been mistaken or counteracted, and the alterations, 
according to the information given to us, have, in 
many coses, done harm while, therefore, they add, 
our rivals in naval power were employing men of 
the greatest talents and most extensive acquirements, 
to cdl in the aid of science for improving the construc-v 
lion of ships, we have contented ourselves with grop- 
ing on in the dark, in quest of such discoveries as 
chance might bring in our way." 

On these grounds, and by tho recommendation of the 
commissionere, a school for a superior class of ship- 
wrrlght apprentices has been established in Portsmouth 
Dockyard. It consists of twenty-five young men of 
liberal education ; whose mornings are passed in the 
study of mathematics and mechanics, and in tbeit 
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application to naval architecture ; and the remainder 
v^of the day under the master shipwright In the 
mould loft, and in all the varioua kinds of manuM 
labour connected with ahip^building, oa well aa in 
the management and converalon of timber, ao aa to 
make them, at the same time, fully acquainted with 
all the duties in detail of a practiciu shipwright. 

If, however, we have hitherto been inferior to the 
French in the scientific principles of ship-building, 
in the 'Constructive part we have left them behind 
beyond ail comparison; and notwithatandinff the 
narrow prejudices which have been more remambly 
adhered to among ahipwrights, than among almost 
any other data of artisans, various alterations and 
improvements have from time to time been introduced 
into the mechanical part of naval architecture, which 
have added to the strength, the stability, the com- 
fort, and convenience of our ships of war, and ren- 
dered them, in every point of view, superior to those 
of any other nation. The application of iron where 
wood was formerly used, and of copper for iron, have 
added considerably to the durability of ships ; and 
the sheathing their bottoms with copper, to their 
celerity ; giving them, at the same time, a protection 
against the worm and those marine insects which 
were wont to adhere to them ; yet, it is remark- 
able, how strong the prejudice was against this prac- 
tice before it d>tained a due degree of credit. In 
the fleet of Sir Edward Hughes in India there was 
but one coppered ship, and Rodney's squadron in 
the West Indies had but four that were coppered in 
the year 1779 s hut these were enough so completely 
to establish their superiority over the others with 
wooden sheathing, that, in the year 1782, the whole 
British navy was coppered. 

System of But the greatest or all improvements in the con- 
oiagmal struction of ships of war, as tending to their strength 
urocing. durability, is the system of diagonal bracing, in- 
troduced a few years ago by Mr (now Sir Robert) 
Seppings, surveyor of the navy, and now universally 
adopted in all shi|is of the line and frigates ; a sys- 
tem that may be said to have established a new era 
in naval architecture. Of all large machines destin- 
ed to undergo severe shocks, a ship is perhaps the 
least skilfully and artificially contrived. Her seve- 
ral parts are put together on a principle so much 
opposed to that which constitutes strength, that if a 
ship, on the old construction, should be put upon 
wheels, and drawn over a rough pavement, the ac- 
tion of a day would shake her in pieces; but being 
destined to move in an element that closes upon her, 
and presses her equally on all sides, she is prevent- 
ed from falliug in pieces .outwards, and her beams 
and decks preserve her from tumbling inwards. 
Whoever has observed a ship in frames as it is call- 
ed, on the stocks, that is, with only her timbers 
erected, must forcibly be reminded of the skeleton 
of some large quadruped, as of a horse or ox, laid 
on its back; the keel reaembling the back-bone, and 
tho curved timbers the ribs, which is, in fact, the 
name by which they sometimes go. These ribs, is- 
aniog at right angles from the tel, consist, in a 74 
gttn^fp, m about 800 different pieces, the space be- 
tween site rib seldom exceeding five inches. These 
ribs are covered with a skin or plania of diffferent 


thickness within and without, also at right angles to Navy, 
the ribs, and fixed to them by means of wooden pins ^ 

or tree-nails. In the inside three or four tier of 
beams cross the skeleton from side to side, at right 
angles to both planks and ribs. These beams sup- 
port the decks. At right angles to the beams are 
pieces of wood called carlings, and at right angles 
to these ot&er pieces called ledges, and upon these 
the planks of the deck are laui in a direction of 
right angles to the beams, and parallel to the plank- 
ing of the sides. From this sketch it will be perceiv- 
ed, that all the parts of a ship are either parallel or 
at right angles to each other. The ribs form a right 
angle with the keel, the planks inside and out arc 
at right angles to the ribs, the beanfs at right angles 
to these, the carlings to the beams, the ledges to tjie 
carlings, and the planks of the decks to the ledges, 
the beams, and the ribs. 

Now, it is well known to every common carpent- 
er that this disposition of materials is the weakest 
that can be adopted. Thus, if five pieces of wood 
be pinned together in the shape of a parallelogram, it 
will ri'quire but little force to move them from the 
rectangular to the oblique or rhomboidal shape, as 



But place a cross-bar, as in the figure Z, as carpent- 
ers are accustomed to do on a common gate, and it 
is no longer moveable on the points of fastening. 



The strongest proof of a ship's partaking of this 
weakness in the old construction, is afforded on her 
being first launched into the water, when it is inva- 
riably found that the two extremities, being less wa- 
ter-borne than the middle, drop, and give to the ship 
a convex curvature upwards, an effect which, from its 
resemblance to the shape of a hog’s back, is usually 
called hogging. In veiy weak or old ships this effect 
may be discovered in all the port-holes of the upper- 
dew, by their haying taken the shape of lozenm 
dedinfiv different ways firom the centre of the ship 
to each extremity^ 
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Navy. To obviate this great defect, Seppings tried the 
experiment of applying to the ribs or timbers of the 
ship, from one extremity to the other, and from the 
orlop-deck downwards to the kelson, tliat well- 
known principle in carpentry, called trussing ; be- 
ings in fact, a series of diagonal braces disposing 
themselves into triangles, the sides of which give to 
each other a mutual support and countcractioiu 
These triangles were firmly bolted to the frame ; and 
in order to give a continuity of strength to the whole 
machine, and leave no possible room for play, he fill- 
ed the spaces between the frames with old seasoned 
timber cut into the shape of wedges ; but recently 
with a prepared cement, thus rendering the lower 
part of the sliip ar floor one solid complete mass, 
possessing the strength and firmness of a rock. 

same principle of trussing is carried from tho 
un-deck upwards, from whence, between every port, 
IS introduced a diagonal brace, which completely 
prevents the tendency of ships to stretch, or draw 
nsuinlcr their upper works. Tiic decks, too, are 
made subservient to the securing more firmly the 
beams to the sides of the ship, by the planks being 
laid diagonally in contrary directioos, from the mid- 
sliips to tho sides, and at an angle of 45^ with the 
beams, and at right angles with the ledges. 

In frigates and smaller vessels, iron plates, lying 
at an angle of 45^' with the direction of the trusses, 
are substituted for the diagonal frame of wood in 
ships of the line. 

Hy this mode of construction, the ceiling, or inter- 
nal |)lanking, is wholly dispensed with, and a very 
<:onsiili‘tabic saving of the finest oak timber thereby 
eilectod ; and what is more important, those recep- 
tacles of filth and vermin between the timbers, which 
were before dosed up by the planking, entirely got 
rid of. This is not the least important part of the 
improvement, either as it concerns the soundness of 
the frliip, or the health of the crew. It is stated, that 
a >Iiii>, which had bccu three years in India, on be- 
ing laid open, exhibited a mass of filth, mixed up 
with (lead rats, mice, cockroaches, and other vermin, 
whicli wus taken out in cakes, not unlike in appear- 
ance the oiheako with which certain animals are fed; 
that ilio stench was abominable, and the timbers with 
wliich it was in contact rotten. No such filth can 
find a lodgment in ships of war as tl}cy arc now built. 

Tlie first ships on which the new principle was 
tried were those rebuilt or repaired in docks, from 
which they were quietly floated out without any 
shock from launching ; but several of them sustain- 
ed severe gales of wind, without showing the least 
symptoms of weakness, but quite the contrary, not 
even a crack appearing in the white-wash with which 
tiicir sides within were covered. If these experi- 
ments were not satisfactory, the launching of two of 
the largest ships in the navy, established the fact of 
superior strength beyond the possibility of a doubt— 
the Nelson and the Howe. The Nelson, construct- 
ed on the old principle, was probably, in every re- 
spect, the best built snip in modern times ; the tim- 
ber sound and well seasoned ; the workmanship ad- 
mirable ; and no pains were left unemployed by Mr 
Sison, the builder, to have her as perfect as she 
could be made ; and her motion, ^hen launched from 
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the itpciif, was slow, easy, and majestic, without a Navy, 
shake or a plunge ; yet the Nelson was found to have 
arched, after launching, no less than 9} inches. Thd 
Howe is a sister ship to* the Nelson, but built on the . 
new principle ; and after launching, she was found 
to have arched only three inches and five-eightlis. 

The St Vincent, built on the old principle, and the 
same in every respect as the Howe, likewise hogged 
on launching nine inches and a quarter; and the 
whole fabric, in both cases, was found, on examina-. 
lion, to be greatly disturbed ; whereas the Howe ex- 
hibited no sucli symptoms. The Plate No. CL will 
show the mode of tfiissi^ ships of the line accord- 
ing to the p)ans4or Sir &bcrt Seppings, now uni- 
versally adopted in the British navy. 

It has been a subject of discussion among ship- Faitcningt. 
builders, whether tree-nails or metallic fastenings 
arc to be preferred. The objection to iron bolts is, 
their rapid corrosion from the gallic acid of the 
wood, the sea- water, and perhaps by a combination 
qf both ; in consequence of which, the fibres of the 
wood around them become injured, the bolts wear 
away, the water oozes through, and the whole fabric 
is shaken and deranged. This corrosion of iron « 

fastenings was most remarkable when the practice 
of sheathing ships with copper became general, and 
when iron nails were made use of to fix it : by the 
contact of the two metals and the sea-water, botli 
were immediately corroded. Mixed metal nails arc 
now used for this purpose ; and copper bolts aro 
universally employed below the line of flotation, 
though it is found that in these also oxidation takes 
place to a certain degree, and causes partial leaks. 

Various mixtures of metals have been tried, but all 
of them arc considered to be liable to greater ob- 
jections than pure copper. It would appear, then, 
that tree-nails, if properly made, well seasoned, and 
driven tight, arc the least objectionable, being sel- 
dom found to occasion' leaks, or to injure the'piank 
or timbers through wliich they pass. Tin's species 
of fastening has at all times been used by all the 
maritime nations of Europe. The Hutch were in 
the habit of importing them from Ireland, it being 
supposed that the oak grown in that country was ' 
more tough and strong than any which could be 
procured on the Continent, and in all respects best 
adapted for the purpose. ” Under all circumstances,'* 
says Mr Knowles, ** it appears that the present me<« 
tiled of fastening ships generally with tough well 
seasoned trcc-nails, with their ends split, arid caulk- 
ed after being driven, and securing the buts of each 
plank with copper bolts well clenched, is liable to 
fewer objections, and more conducive to the dura- 
bility of the timber, than aay other which has been 
tried, or proposed to be established.'* 

The rounding the form of the bow, in ships of Round Bows, 
the line, is considered, by nautical men, of great to Ships of 
utility and importaoceJ The plan was first propos*^^'^ 
ed by Seppings in 1807> and has since been ge- 
nerally adopted. The removal of the head railing, 
and the continuing of the rounded form, give not 
only great additional strength to the ship, but also 
much more comfort *and convenience to the crew, 
and security in that part of the ship when in ac- 
tion. 
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Navy. The scarcity of compass or crook^ timber waS| 
some time, ottended with serious injury to those 
Srariilung a g|, 2 p, on the stocks, into which it was 

necessary to be intr^uced. The diffi- 
Timber. culty with which it was procured, the length of time 
which a ship sometimes remained on the stocks wait- 
ihg for a few pieces of compass timber, the green 
wood, when found, being immediately added to the 
seasoned timber in other parts of the frame, gave to 
the ship different periods of durability; though, in 
fjjc long-run, the seasoned parts became affected by 
the green wo6d with which they were in contact, 
and a premature decay of tlm whole fabric was the 
conaequence. Seppings, therefore, proposed a plan 
in 1806, which, by uniting short timbers according 
to a method called icarphing^ enabled him to obtain 
every species of compass-form that could be requir- 
ed ^om straight timber.- Since that period, the 
whole frame of a ship can be prepared at once, with* 
out. waiting for particular pieces, and thus every part 
of it be made to undergo an equal degree of sea- 
soning. 

run fdr ren- By the same ingenious and indefatigable surveyor 
(icrinK Kri- tJjc navy, a plan was proposed and adopted in the 
1813, by which ships of the line were built 
^’nps of the 'With timber hitherto considered as applicable only 
J.iue. to the building of frigates, and that which had been 
deemed only fit for inferior uses was appropriated 
to principal purposes. The Takvera was the first 
ship built on this principle, and the expence of her 
hull is stated to have been about a thousand pounds 
less than that of the Black Prince, a ship of similar 
dimensions .built on tlie old principle. The method 
by which the timbers were united was found, on trial 
of the Talavera with the Black Prince, while in 
frame, to give so much additional strength to the 
former, that it furnished the ground-work of the 
present mode of framing the British navy, by the in- 
troduction of the same union of materials in the ap- 
plication of the largo, os was practMed in that of the 
small timber ; and from which both strength and 
economy have been united. 

The building of the Talavera, and the great 
( hocks aho- strength of her frame, led to the practice Of putting 
iihiud. together the frames of ships of the line from timbers 
of reduced lengths, and dispensing altogether with 
the chocks used for uniting their extremities, or, as 
they are technically called, their heads and heels. 
These chocks arc of tho form of an obtuse wedge, 
as A, and they are used to unite the two pieces of 
timber, as B and C, by firmly bolting the piece A 
to the two timbers B ond C. 

• A ■ 

> B C "T 

It generally happened, however, that, in the ope- 
ration of thus fixing this chock, its two extremities 
split, and the surkces of the chock and timbers not 
being in perfect contact, the moisture and air were 
admitted, and occasioned, as they always do, the 
dry-rot to a greater degree in those parts of the 
ship than in most others ; and as there were from four 
to fire hundred of these chocks in a 74 gun-ship, 
10 
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it will readily be conceived what mischief was done to Navy, 

the whole fabric, if tlic greatest care was not taken 
by the workmen to prevent their splitting, and to 
bring their surfiices immediately 4nto contact. It is 
obvious, also, that a great deal of timber must have 
been cut to waste in making these chocks ; and, in 
fact, they consumed timber in each ship, when it was 
at ahigh price, to Uie value of from L.1500to L.20(X), 
besides a considerable expence in workmansliip ; and 
when the ship came to be repaired, not one chock in 
six was found to be in a fit state to be used again. It 
is not easy to conceive how this practice of uniting 
the timbers of a ship's frame came to be introduced 
so generally into the British navy, more especially as 
it is unknown in any other natioa; it was probably 
first done to preserve the length* of some particular 
timbers, one of whose ends might be. defective, brd 
the unsound part cut away in the manner we see it, 
and the sound chock introduced to fill up the va- 
cuity ; but it is quite surprising how a practice should 
have become general wnich creates a waste of tim- 
ber, an increase of workmanshtp-, and sows the seeds 
of premature decay. To obviate these disadvan- 
tages,' Sir Robert Seppings brought the butt ends of 
the timbers together thus, 



and kept them together by means of a round dowal 
or coak, as C, just as the fellies of a carriage Hhcel 
arc fastened together. He justly observes, that the 
simplicity of the workmansliip, the economy in the 
conversion of timber, and the greater strength and 
durability, although of considerable moment, arc oi* 
trifling importance when compared with the advan- 
tage of rendering timber generally more applicable 
to the frames of ships, which had heretofore been but 
partially so. 

Another great improvement in the construction of 
ships of war, introduced by Seppings, is the round 
stern, which, however unsightly it may at first ap- 
pear, from being accustomed to view the 6(|uare 
stern with its grotesque carved work, is even in ap- 
pearance more consistent with the termination of the 
sweeping lines of a ship’s bottom, than the cutting 
them off abruptly with a square stern. But the ad- 
ditional strength which is thus given to a ship in that 
port which was hitherto the weakest, is alone suffi- 
cient to recommend the adoption of the plan, in our 
ships of war, particularly in those of the larger classes. 
The advantages gaihed by circular sterns are thus 
enumerated by Sir Robert Seppings. 

1. They give additional strength to the whole fa- 
bric of a ship. 

2. They afford additional force in point of defence. 

3. They admit of the guns being run out in a simi- 
lar way to those in the sides. 

4. From the circular form and mode of carrying 
up the timbers, an additional protection against shot 
is obtained, if the ship should be raked. 

5. The stern being equally strong as the bow, no 
serious injury can accrue in the event of the ship 
being pooped ; and the ship may be moored, if so 
requir^i by the stern. 
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Xavy. 6* A ship will sail better upon a wind« from the re^ 
moval of the projections of the quarter galferies. 

7» Ships of the line have nour a stern* walk pro* 
tected by a veranda^ and so contrived that the 
officers can walk nil round, can observe the set of the 
sails, and the fleet in all directions* 

8. The compass- timber heretofore expended' for 
transoms is substituted with straight timber, 
worked nearly to a right angle> which affords a con* 
iiderable saving in the consumption of timber* 

9. The counter being done away by the circu-* 
lar stern, the danger which arose from boats being 
caught under it is obviated. 

In facr> the circular stern possesses many other 
advantages not ifocessary to be enumerate in this 
plc^e. 

Improvements in the Preservation of the Navy^ 

Not only the new mode of construction is highly 
favourable to the duration of ships, but the ravages 
of the disease known by the name of the dry* rot, oc* 
casioned principally by the hurry in which ships 
were built in the course of the late war, and the un- 
seasoned state of the timber made use of fsee Dry* 
rot), led to such measures as tend most effectually 
to the preservation of the fleet* 

Hy Hre ven. In the first places various modes were put in 4 )rac** 
tion of Dry. tice for assorting and seasoning the timber, and for 
protecting it from the vicissitudes of the weather. 
The oak and fir of Canada, which had been introdju* 
ced to a great extent into our dock-yards, during the 
time the Baltic was shut against this country, are now 
excluded ; these woods having been found not only to 
possess little durability^ but so friendly to the growth 
of fungi, that they communicated the baneful disease 
to ail other descriptions of timber with which they 
came in contact. The practice of building ships under 
cover, introduced into our dock-yards in the course 
of the war, and carried to an extent so as to have 
roofed over almost every dock and slip in all the 
yards, has been destructive to the growth of dry-rot. 
(See Dock-yards.) By Ailing in between the tim* 
bers masses of cement, and then injecting by'forcing- 
pumps a mixture of oil and tar, into all the joints 
and crevices of the frames ; and lastly, by the care 
and very constant attention bestowed on ships after 
leaving the dock-yard, and being placed in a state of 
ordinary, it may be said that the dry-rot has do 
longer any existence in the British navy, 
ny Prrca'i- A ship DOW placed in ordinary, whether new or 
tions in Or. newly repaired, is carefully housed over, so that no 
dinary. reach her lower decks ; several streaks of 

planks are removcxl from her sides and decks to ad- 
mit a thorough draft of air, which is sent dowD by 
wind^sails, and which pervades every part of the ship, 
and these, with the addition of two small airing- 
stoves in which a few cindere an bnrned, render her 
perfectly dry and comfortable on all the decks and 
store-rooms. All the shingle ballast is removed out 
of the hold, which is thoroughly cleaned and re- 
stowed with iron ballast. The lower tier of iron 
tanks Ailed with pure fresh water serves to complete 
the ballast, and ^event her from bogging or arch- 
ing. The former practice of mooring two ships to- 
gether, by which the two sides next to each other, 
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deprived of the sun and ;i ftee circulation of air, were ^^^7- 
Mnerally found to be decayed, is discontinued. The^ 
io#er masts are left standing, and their tops boused 
over; the gun-carriages and several of the stores are 
left on board ; and such, in short, is the state of a 
ship in ordinary, that she may be fitted in all respects 
for proceeding to sea in half the usual time* ** The 
ships,*’ says Mr Knowles, are frequently pumped 
to clear them of bilge«water ; aqd cleanliness in every 
rrapect is attended to ; the lower decks are rubbed 
with dry stones, commonly called holly-stones, and 
with sand, the use of water upon them being strictly 
forbidden.” But that which most of all is likely to 
ensure the preservation of the fleet, while in a state 
of ordinary, is the recent regulation, which places ^ 
the ordinary under the. superintendence of a post- ^ 
captain at each port, with several commissioned- offi- 
cers under his orders, who take care that the war- 
rant-officers and ship-keepers attend to tlie proper 
airing, ventilatingi and keeping clean and dry their 
respective ships. 

A practice has recently been introduced into the tnimer. 
dock-yards, of steeping oak timber in salt-water 
several months, and then stacking it till it becomes'^r ' ^ 
perfectly dry, which is said to have entirely put a 
stop to the progress of dry-rot, where it had already 
commenced, and to act as a preventive to that dis- 
ease. We have heard some doubts entertained on 
this point. The Americans seem to place little con- 
fidence in the good efiects which are said to have 
been experienced from the immersion of timber. 

Rodgers, the commissioner of their navy, states, in an 
official report addressed to the Secretary, that ex<* 
periments have been made to arrest the dry-rot in 
ships, by sinking them for months in salt-water, but 
without success. The texture of the wood was found 
to be essentially injured by being thus water soaked, 
and it became more subject to this disease than be-* 
fore it was sunk. The ships were also injured in 
their fastenings, and the atmosphere within them was 
kept in a constant state of humidity, whence, among 
otlier ill effects, proceeded injury to provisions and 
stores, and sickness to the crews.” Now, we kdow 
that not one of these injurious effects ha|fpened to 
the Eden, which was sunk in Hanioaze, remained 
under water three or four months, was sent to India, 
and has been at sea ever since ; but, from being co- 
vered with fungus before the operation, she has not 
showed a single symptom to dry-rot since the time 
of her being weighed, and continues a good |ouod 
ship. The truth is, the American timber, with tiie 
single exception, perhaps, of the live-oak, is remark* 
ably subject to dry-rot, of. which, during the late 
war, we bad fatal experience. Mr Rodgers, how- 
ever, accounts for the condition in which the oak 
and pine was received in England from Canada, by its 
immersion in water : " ^e Canada timber,’* be ob- 
serves, is brought down the St Lawrence in large 
rafts, continues months in water, and in that satu- 
rated state is landed and exposed to frost ; every at- 
tempt to season it under cover is unavailing ; its pores 
never close again, and when used as ship-timber, dry- 
rot ensues, which, when once comoienced, can pe* 
ver be arresied, but by taking ont all the pieces in 
any degree affected* The Russians, he says, are 
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10 fully aware of the injurious effects of soaking by Mr Strange, when examined by the Commission- Navy, 
sbip'timber in water, that it is broujght from greiu ers for Land Revenue, that in the year 1790 there 
distances down the rivers in crafts, instead of rafts, were 22 ships of the line under roofs, in the port of 
The Russian ships, however, with all this precaution, Venice, some of which had remained in that situation 
are not remarkable for durabtlitjr. The ships built 59 years. Since, however, it is utterly impractica- 
at Antwerp by the French were in a state of rotten* ble to keep our navy on slips, or in dry docks, the 
ness before they were launched ; but whether this next important consideration is, how best to preserve 
was owing to the bad quality of the timber of the them afloat in a state of ordinary. Various expe- 
German forests, or to its being water-soaked in rafl- dieots have been at different times resorted to in or- 
ingdown the Rhine, remains doubtful. But we can der tojprevent the premature decay of ships laid up 
have no doubt that porous timber is injured by mois* in this state daring peace. The two great requisites 
ture, though the. solid Britbh oak may be improved for their preservation are ventilation and cleanliness, 
by the dissolution of its sap juices, to the fermenta- To promote the former, wind-sails were in general 
tion of which the disease, known by the name of dry- use, though, if not attended to so as to oppose tlic 
rot, may^ chiefly be owing, v Water,” says Lesca- open part to the quarter from wlieiwc the wind blows, 

Her, a French writer of -considerable merit on the or if the weather be calm, they arc of little benefit, 
subject, seems to be favourable to the decomposi- Pneumatic machines of various kinds, as pumps ^:id 
tion of tho sap of timber when immersed ; but it sub- bellows, have been applied to force out the foul air, 
stitutes in its place another kind Pf moisture not less and introduce atmospherical air into the lower parts 
destructive, or which the timber, though afterwards of a ship’s hold. Heated air from stoves, placed in 
exposed to the air, will not easily get rid of; besides, various parts of the ship, and conducted through 
it weakens and destroys the grain of the wood.*’-— tubes, was thought at one time to be efficacious in 
** The best means,'* he adds, of preserving timber, the preservation of the navy ; but experience soon 
appears to be that of keeping it in yrell constructed showed that the heat thus circulated was so far ob- 
and airy sheds, in a verticu position, so that the jectionablc, as it tended to encourage the growth of 
moisture which remains in the interior of the logs, fungus, where there was any moisture lodged, and 
by running along the fibres of the wood, may be en- in the timber which had not been thoroughly sea- 
ablcd to issue from the lower extremity. Timber soned. Perhaps no better means can be suggested 
thus kept dry, under shelter, will preserve itself for than those we have described to be in practice, 
ages.” Mr Knowles, secretary to the Committee of namely, to keep them clean, to admit as much dry 
SSurveyprs of his Majesty's Navy, in his Treatise on air as possible, and to exclude all moisture. 
the Means of Preserving Ike British Navy^ is led: to Finally, if we take into consideration the numerous 
conclude, from a variety of experiments, “ that tim- improvements which a war, unparalleled in its dura- 
ber is better seasoned when kept for two years and tion, has been the means of introducing into the ma- 
a half under cover, than when placed for six months tericl of the navy, whether it regards the economy 
in*water, and then for two years in the air, protected of its application, the construction of the ships, and 
irom tho rain and sun ; that it loses more in season- their mode of preservation, we may safely say, that 
ing, by having been, during the six months of im- at no former period was this country in possession 
raersioo, alternately wet and dry, than the whole of such a nqvy os at present, in respect of the num- 
time under water ; and that the loss in moisture is bers, size, and good condition of the ships which 
greater in all coses in a given time, when the butt- compose a fleet, superior to those of the whole world 
ends are placed downwards.” And lie adds as a ge- besides ; and it is gratifying to find, that, with all 
neral principle, that no timber should be brought the enormous consumption of the military and «ier- 
into use this country, until it has been felled at cantilc navy, it does not appear that the naval re- 
least three years*'* sources of Great Britain are at all impaired, 

ity Uuoiiug system of diagonal braces, and mak- 

till' .shipM. ing the bottoms of ships one compact and solid mass, Naval Resources. 

the roofing, thrown over them while building, and in It is of essential importance that the supply of 
ordinary, may be considered as the greatest of all stores for the use of the fleet should not only be adc- 
improvements for the preservation of the navy ; the quate to the demand, but that a sufficient stock 
utility of which is so obvious, that it is quite extra- should bo kept on hand to answer any sudden emer- 
ordinary such a practice should not have been earlier gency. This is the more necessary with regard to 
adopted; more especially, as at Venice, at Carlscrona, those species of stores which are derived from fo- 
and at Cronstadt, ships* of war had long been built, reign nations. 

repaired, and protected under covered roofs. It was The principal articles of consumption required for Principal 
strongly recommended to the English ship-builders building and equipping a fleet are hemp, canvas, Naval 
fifty years ago, but without effect; and liad it not pitch, tar, iron, copper, and timber. All these 
been for the extraordinary^ ravels of the dry-rot in cles mialit unquestionably be. produced in sufficient 
the uoseMoned timber-built ships of the navy^ we quantities in the United Kingdom and her colonies, 
sl^uld still have been without roofs to our doeb and if necessity absolutely required it. Hemp, for in- Hemp, 
slips, stance, might be grown to any extent in Great Bri- 

ny oAcr If the docki»yards were of sufficient capacity, there tain and Ireland, were not the land more advanta- 
AffiM* can be no doubt that the efficient plan to accom- ■ geously employ^ in raising other articles of con- 
plisb Uiefe durabilityj, would be that of keeping them sumption ; and if it could not be cheaper imported 
on tho dip« Fiicn built, under cover.. It was stated from Russia. In the East Indies, the Sunn hemp 
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Kftvj. (inferior it is true to Russia hemp) might be pro* 
cured to any extent, and other plants, bath there 
and at home, might be substituted for the making of 

pitcli and cordage and canvas. For pitch rand tar, recourse 

T:tr. might bo had to the pitch lake on the island of Tri- 
nidad, and the cool tar, of which an inexhaustible 
suppl 3 r may be had at home. The lake is about four 
miles iif circumference, and many feet in depth of 
solid pitch ; and it is stated that, when mixed with 
oil or tallow, it is rendered fit for all the puroosee 
to which pitch and tar are usually applied. It has 
the advantage of securing ships* bottoms against the 
attack of the worm, which is very active in the neigh- 
bouring Gulf of Para ; and it does not corrode iron. 
The coal tar of heipe manufacture, from some preju- 
dice or other, was refused a fair trial till very lately ; 
sltiS it is now deemed not inferior for many purposes 
to the common tar. For painting or tarring over 
wood work of every kind, it is said to stand exposure 
to the weather even better than the common tar ; 
and it is used for imecting in large quantities be- 
tween the timbers of ships, as a preservative from the 
dry-rot ; its powerful smell having also the good effect 
of driving rats and other vermin out of the ships on 
which it is employed. 

per And In the two important articles of copper and iron, 
our own resources may be considered inexhaustible. 
Formerly it was deemed indispensable that certain 
articles should be made of Swedish iron, but of late 
years our own has been manufactured in every re- 
spect equally good ; and the extensive application of 
this metal in bridges, barges, dock-gates, roofs, riff- 
ters, floors, drc. has been equally progressive in most 
naval purposes. Iron knees and other modes of 
binding the beams to the side timbers of ships, are 
now substituted for those large and crooked pieces 
of timber which were once deemed absolutely ne- 
cessary. Our cables, rigging, buoys, and tanks for 
holding water, arc now of iron ; and we understand 
that hollow masts of iron are actually constructing 
as an experiment, which, if successful, will do away 
the necessity of depending for a foreign supply of 
that most expensive and not very plentifbl article, 
mast-timber. 

Timber. But thc most important article of demand for the 
use of the navy is timber, principally oak ; concerning 
the supply of which from our own territories, differ- 
ent opinions have been entertained. A deficiency in 
other articles may readily be supplied. A fkilure in 
the importation of hemp, for instance, in any one 
year, might be remedied the next, by an extended 
cultivation of that article; but it requires a whole 
century to repair any defalcation of oak timber, and 
to render us independent of other nations. Nor has 
the subject been sufficiently elucidated, so as to form 
ajust opinion, by the several Committees of the^House 
of Commons ; the evidence produced being almost al- 
ways loose, and generally contradictory. The com- 
mittee of l771» which was directed to. Inquire into 
the state of oak timber Uiroughout the kingdom, ei- 
ther from a disagreement of opinion, or defect of evi- 
dence, or a wish to avoid giving darm, prayed the 
House to discharge thot part of its order whicli re- 
quired them to report tlicir opinion. The Com- 
missioners of Woods and Forests, however, in dielr re* 
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port laid before Parliament in 1793, appeared to es- N«vy. 
tablish the fact of an alarming scarcity of oak timber 
ip general, but more particularly of large naval tim- 
ber, both in the royal forests, and on private estates. 

And if such was really the fact in 1793, it will readi- 
ly be conceived whet the state of timter fit for na- 
val purposes most have been at the conclusion of the 
Revolutionary war; when the amount of private'ship- 
ping had increased from l,S00;OOO tons to 3,d00,000 
tons, or nearly doubled; that of thc East, India 
Company, in the same period, from 79,900 tons to 

115.000 tons ; and that of the navy, from 400,000 to 

800.000 tons, to say nothing of the v^t consumption 
of oak timber in all kinds of mill-work and other ma- 
chinery, in the barrack and ordnance departments— 
in mines, collieries, and agriculture— in docks, and 
dock-gates— in piers, locks, and sluices— in boats, 
barges, lighters, bridges, and a great many other pur- 
poses to which this timber is applied. From these, ' 
and many other causes, the diminution of oak timber 
was infinitely greater than the commissioners had 
calculated upon, and yet they recommended that 
100,000 acres, belonging to the crown, should beset 

K and planted, as necessary for thc future supply 
» navy. A bill to this effect, relating to the New 
passed the Commons, but was thrown out 
bylthe Lords. 

On the departments of the Surveyor-general of the Roport of 
Land Revenue, and the Surveyor-general of the Woods V®"*" 

and Forests being united, the Board of Commissioners 
made their first report, which was printed, by order umim* 
of the House of Commons, in June 1813. In thisretpecting 
report, it Is stated, that, taking the tonnage of 
navy in 1806 at 776,087 tons, it would require, at 
load to a ton, 1,164,085 loads to build such a 
navy; and supposing the average duratiofi df a ship 
to be fourteen years, the annual quantity of timber 
required would be '83, 149 loads, exclusive of repairs, 
which the^ c^culate would be about 27,000 loads, 
making in the whole about 110,000 loads; of which, 
however, the commissioners reckon may be fVimish- 
ed 21,341 loads as the annual average of prizes : , 
and of the remaining 88,659 loads, thc^ think it 
not unreasonable to calculate on 28,659 irom other 
sources than British oak. I'his,'* they observe, 
leaves 60,000 loads of such oak as the quantity 
which would be sufficient annually to support, at its 
present unexampled magnitude, the whole British 
navy, including ships of war of all sorts, but which 
may be taken as equivalent together to twenty 74 
gun ships, each of which, one with another, dontjsins 
about 2000 tons, or would require, at the rate of a 
lodd and a half to the ton, 3000 loads, making just 

60,000 loads for twenty subh ships.’* 

Now, it has been supposed, tiiat not more than 40 Qiiantit 3 r of 
oak trees can stand on an acre of ground, so os 
grow to a full size, fit for ships of the line, or to^ 
contain each a load and a half of. timber; 50 acres, 
therefore, would be required to produce a sufficient 
quantity of timber to build a 74 gun ship, and 1000 
acres for 20 such ships; and, as oak requires at 
least 100 years to arrive at matunty, 100,000 acres 
would be required to keep up a raecessive supply; 
for maintainipg a navy of seven .or eight hundim 
tbotisend tons. The commissioners fortber. observe, * 
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119 there ire tfrenty mHHoni of acref of waste shM of the line ; and so great eas this scarcity, that 
^ Jandi in the kingdoin» a two- hundredth part set aside if Sir llobert Seppings had not contrived the means 
for plaating would at once (Irruish the whole quati* of substituting straight timber for those of a certain 
titj wanted for the use of the navy. form and dimensions, before considered to be indis- 

This calculation, we suspect, is overrated by about pensable, the building of new ships must entirely 
one-half. In the first place, it supposes a state of have ceased. 

perpetual war, during which the tonnage of the whole lf> however, the growth of oak for ship timber was 
navy is considered as more than double of whot it greatly diminished during the war, so as to threaten 
DOW actually is; and, in the second place, it reckons an alarming scarcity, there is little doubt, that, from 
the average duration of the navy at fourteen years the increased attention paid by individuals to their 
only, which, from the iroprovcaicnts that have taken young plantations, and the great extension of those 
place in the construction and preservation of ships plantations, as well as from' the measure of allotting 
of War, with the resources of teak ships, built in In* off portions of the royal forests to those who had 
dla, we should not hesitate in assuming at an avc* claims on them, and enclosing the remainder for the 
rage of twice that number of years ; and, if so, the use of the public, this country wclf, in future times, 
quantity of oak required for the navy will be nothing be fully adequate to the production of oak tin^^er 
like that which the commissioners have stated. This, equal to the demand for the naval and mercantile 
we think, will appear from a statement made (appa* marine. It will require, however, large and succes-^ 
rently on good authority) in the midst of the war, sive plantations, on account of the slow growth of 
when tho ships of the line, built in merchants’ yards, the oak. But there is another tree, of late years very 
were falling to decay, after a service of five or six years, generally planted on rising grounds, which bids fair 
** Assuming 400,000 tons os the amount of ton- to become an object of great national importance, 
nago to be kept in commission, und tlie average du- as furnishing the best, and perhaps only substitute 
ration of a ship of war at the moderate period of 12^ for oak timben We mean the larch, which thrives 
years, there would be required on annual supply of well and grows rapidly in bad soils and exposed 
tonnage, to preserve the navy in its present efi&ctis«L .y situations, Uie timber of which has been found to be 
state, of 32,000 tong : and, as a load and a half of durable, and from several experiments, not inferior 
timber is employed for every ton, the annual de- In strength, toughness, and elasticity to oak. So ra- 
mand will be 48,000 loads. The building of a 74 pid is its growth, that the Duke of Athol] received 
gun ship consumes about 2000 oak trees, or 3000 twelve guineas for a single larch fil^ty years old ; the 
loads of* timber, so thot 48,000 loads will build 8 sail timber was valued at two shillings a foot. A larch 
of the lino and 16 frigates. Allowing one-fpurth part of 70 years' growth produces timber fit for all naval 
more for casualties, the annual consumption will be purposes, and may be considered equal in size to an 
about 60,000 loads, or 40,000 full-grown trees ; of oak of double that age. The dimensions of a lurch 
which S3 will stand upon an acre of ground. The tree cut down at'DIair Atholl in 1817f and then 79 
qiMntity oY timber, therefore, necessary for the con* years of age, were as follows : stem 82 feet ; top 20 
struction of a 74 gtni ship will occupy 37 acres of feet; total height 102 feet; girth at the ground 12 
. laadi and the annual demand will be the produce of feet; at 19 feet, 6 feet 3^ inches, and at 57 feet, 4 
1140 acres. Allowing ohiy 90 y^ars for tfie oak to feet 10 inches; solid contents, 252,8 cubic feet, 
arrive at perfection, there ought to bo now standing Another larch, now growing at Dunkeld, measured, 

102,600 acres of oak plantations, and an annual fell- in 18]9» then 80 yeari old, and in full vigour, as 
ing and planting, in perpetual rotation, of 1140 acres follows: height of stem 75 feet, top 14 feet; total 
to meet the consumption of the navy alone : large as height 90 feet. At one foot from the ground, 17 
this may seem, it is little more than 21 acres for each feet 8 inches in girth ; at l6 feet, 10 feet 4 inches, 
county in England and Wales ; which is not equal to and at 70 feet, 3 feet 2 inches ; its contents 300 cu- 
the belt whi(^ surroqnds the park and pleasure bic feet, or six loads. -For all kinds of mill-work, 
grounds of many estates." os wheels, axle-trees, &c. the utility of tlie large 

The above calculation proceeds on the principle larch wood is unquestionable ; and the thinnings are 
that every acre is covered with trees fit for naval excellent for pailing, rails, and hurdles. The value 
purposes, or that it contains 35 trees, with a load of its applicatidh fer naval purposes is now under 
and a half of timber in each. It may be doubted, trial ; two frigates of 26 guns, one bulk entirely of 
however, if, on the average of plantations, we shall larch, from the Duke of Atholl’s plantatioos, the other 
find more than one-tenth of that number on an acre ; of Riga fir (which is inferior pnly to oak), being in- 
and as the same writer endeavours to show, that the tended to go through the same service, precisely in 
quantity of oak timber consumed in the navy is only the same parts of the world, in order to ascertain 
* &out one»tenth part of the whole consumption of their comparative durability, 
the country, instead of 120,600 acres being suffi- In addition to our resources of naval timber at indianTeak. 
xient for a perpetual supply, there would bo requir- home, we have wisely availed ourselves of those 
ed some ten or twelve millions of acres, in plants- which India^offords for building ships of war at Bom- 
'tkms similar to those at present existing,- to supply bay of teak, a wood far superior in every respect to 
the deMnd for oak timber. Whether such a quan- oak, and many times more durable; not liable to 
^iity exists or not, the fact is certain, that, long be- corrode iron or other metallic fastenings, not suscep- 
fore the conclusion-of the war, 'a scarcity began to tibie of the dry-rot, nor subject to^^e attack of the 
be foll» esfiedaUy of the laiger kind of timber fit for worm. 
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1L-— Persokel of the Navt. 

The personel of the navy k composed of taro dif- 
ferent bodies of men— 'the Seamen and the Marines ; 
each of whom have their appropriate ofBcers. 

The commissioned officers of the former consist 
of flag-officers, post-captains, commanders, and lieu- 
tenants. Flag-officers are divided into three ranks, 
and each .rank into three squadrons, distinguished by 
the colours, red, white, and blue; as admiral of the 
red, white, or blue ; vice-admiral of the red, white, or 
blue; rear-admiral of the red, white;, or blue ; the ad- 
miral wearing his colour at the main, the vice-admi- 
ral at the fore, and the rear-admiral at the mizen- 
mast-head. Thdl'a is also an admiral of the fleet, 
who, if in command, would carry the union flag at the 
itiSin. There are besides superannuated rear-admi- 
rals, enjoying the rank and pay of a rear-admiral, 
but incapable of rising to a higher rank on the list# 
Tiiere is also in the navy the temporary rank of com- 
modore, who is generally an old post-captain, and is 
distinguished by wearing a broad^^pomkmt. He raiihs 
next to the junior rear-admiral, and above all post- 
captains, except where the captain of the fleet shall 
be a posUcaptain, who, in that situation, takes rank 
next to the junior rear-admiral. ^ 

The commissioned officers of the navy take rank 
with those of the army, as follows : 


Navy. 

Admiral of the fleet. 
Admiral, 

Vice-admiral, 

Uear-admiral, 

t'oinmodore, 

Poat-coptain of 3 years, 
Post.captain under ditto, 
Commander, 

Lieutenant, 


Army. 

Field -marshal. 
General. 

Lieutenant-general. 

Major-general. 

Brigadier-general. 

Colonel. 

Lieutenant-colonel. 

Major. 

Captain. 


And all officers of the same rank command accord- 
ing to the priority of their commissions, or, having 
commissions of the same date, according to the order 
in which they stand on the list of the officers of the 
navy, except in the case of lieutenants of flag-ships, 
who take precedence according as the flag-officer 
shall think fit to appoint them. 

The warrant officers of the navy* may be compared 
with the non-commissioned officers of the army. 
They take rank as follows : master, second master, 
gunner, boatswain, carpenter. There are other 
warrant officers of the navy, who, tliough non-combat- 
ants, constitute a part of the establishment of the 
larger classes* of ships of war. These are, the chap- 
lain, surgeon, surgeon^s assistant, purser. To which 
may be added, as part of the staff of a fleet or squa- 
dron, secretary to the admiral or commander-in- 
chief, and physician of the fleet. 

The petty officers are irery numerous, the princi- 
pal of whom are master’s mates and midshipmen. 
Their names or ratings will be seen in the t^le of 
the establishment of the ratings and pay in the seve- 
ral classes of ships of war. 

By the King’s Qrder in Council, the following regu- 
lations are established for the proniotion of oommisx 
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sipoied.offioees of the iuivjr. Mkishipnon are refuir- Nsvy. 
ed to serve aii: years em. beard some, of his 
je4ty> ^hips, two of which years they must have been 
rated as midshipnaen, to render them eligible to 
the rank and situation of lieutenant; or, if educated 
at the Royal Naval College, (bur years service at sea 
qualify for a commission as lieutenant. • 

No lieutenant Can be promoted to the rank of com- 
mander, until he has be^ on the list of lieuteiiaiiCi for ' 
two years; and no commander to the rank of post- 
captain until he has been bn the list for one year. 
Post-captains become admirals in succession, accord- 
ing to their seniority on the list; but if a post^ captain 
should not have served in the course ef the preceding 
war, when his turn arrives he is passed over, and 
placed on the list of superannuated and retired cap- 
tains ; as are captains likewise who have accept- 
ed of commissionerships or other clfil employments^ 
provided' they retain those employments, when they 
come within the limits of a promotion to the rank of 
rear-admiral. 

There is also a list of superannuated rear-admirals 
' flSt(i(>d8ed of those who, not hiding actually serVed 
at sea in the preceding war, have been employed in 
regulating new raised men, or in the sea fencibles, 
or who have made offers of service, although not ac- 
cepted. They enjoy the rank and half pay of a 
rear-admiral, but can never be employed as such, or 
be promoted to a higher rank. 

No person can be appointed to serve as master 
of one of his Majesty^s ships, who shall not have ser- 
ved as second master; and no person can be ap- 
pointed as second master, until he has passed such 
examination as may from time to time be directed. 

No person can be appointed gunnec or boatswain, 
unless he shall have served one year as a petty offi- 
cer on board one or more of his Majesty's ships, -and 
produce certificates of his good conduct, and un- 
dergo the necessary examination. 

No person can be appointed carpenter, unless he 
shall have served an apprenticeship to a sbipwriglit, 
and been six months a carpenter's male on board one 
or more of Jus Majesty's ships. 

No person can be appointed purser, unlem he shall 
have been rated and discharged the duties of a cap- 
tain's clerk for two complete years, one year as cap- 
tain's clerk, and been employed in the office of the 
secretary to a flag-officer for one other year, produce 
good certifleates, and find such security for the ho- 
nest and faithful discharge of his duty as shall be re- 
quired. 

No person can be appointed chaplain to one of his 
Majesty's ships, until he has received Priest's orders ; 
but may be appomted to abt while in Deacon's or- 
ders. 

No person can be appointed surgeon to one of his 
Majesty's ships, antU, by long and meritoridus servi- 
ces, he has discharged the duties of assistant sur- 
geon ; and all persons applying for the situation of 
assistant surgeon must undergoan examination touch- 
ing their qualifications before the medical members 
of the victualling board. 

The Rpyal Marines consist of four great divisions. Royal Ma- 
1st, Stationed at Chatham. Sd, At Portsmoucn. 3d, rinei. 

At Plymouth. 4th, At Woolwich. They are com- 
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posed of 72 companies, besides 8 companies of Roy- 
al Marine Artillery, whose hcad«^uarters arc at Fort 
Moocitton, Gosport. The Ist divbion has 2} com- 
panies; the 2d, 18 companies; the 8d, 20 compa- 
nies; and the 4th, 13 companies. The officers of 
lioyjsl Marines take rank with officers of the line in 
the army. 

A colonel commandant, who is a general officer in 
the corps, is resident in London ; and to each of the 
divisions is a colonel commandant, two lieutenant- 
colonels, ond two majors, with a proper number of 
captains and subaltern officers. While on shore the 
marines are subject to the same regulations as the ar- 
my, but, when embarked, are liable to the naval ar- 
ticles of war. ' 

The staff of the marine corps, consists of a general, 
a lieutcnont-general, amajor-gencrahwho arc ail flag- 
officers of his Majesty’s fleet ; and four colonels, who 
are post-captains, near the head* of the iist, and are 
selected from those wl^o may have distinguished 
themselves by their services. 

The payumster of marines is resident in London, 
but each division has its paymaster, a captain in the 
i.'orps; a barrackmastcr, also a captain; two adju- 
tants, and a quartermaster, who are first lieutenants; 
and to each division is a surgcoii; and an assistant- 
surjjeon. 

Tlicre is also a retired list of officers who, in con- 
sideration of wounds, infirmities, and long and meri- 
torious services, are permitted Jo receive their full 
pay. 

The commissions of officers, of every rank, in the 
marine corps, are signed by the King, but all com- 
missions of officers of the navy arc signed by two or 
more of the Lords Commissioners of the Admiralty. 
But the marines, whether ashore or afloat, are, as 
well as the officers of the navy, under the immediate 
direction and control of the Lords Commissioners 
of the Admiralty, All the appointments of commis- 
sioned and warrant officers to ships are made exclu- 
sively by the Lords of the Admiralty, or made sub- 
ject to their confirmation, unless in casos of the 
<leath or dismissal of officers by sentence of Court- 
Martial on foreign stations, when the admiral com- 
manding has the power Co fill up the vacancies. 
And tlic duties of each rank arc pointed out in a 
code of instructions emanating from that Board, and 
sanctioned by his Majesty's Order in Council. 

The civil powers and duties of the Lord High 
Admiral, or Lords Commissioners of the Admiralty, 
are treated of under the Article Admiral in this 
SuppUmenU Their military powers .arc more exten- 
sive and important. By their orders, all ships are 
built, repaircdi fitted for' sea, or laid up in ordinary, 
broken up or sold; put in commission or out of 
commission, aripcd, stored, and provisioned; em- 
ployed un the home or foreign stations. All ap- 
pointments or removals of commiBsion and warrant of- 
ficers, with the exception of masters and surgeons, 
are made by them, and all instructions issued tor the 
guidance of their commanders ; all promotion in the 
several ranks emanate ftom them ; all honours be- 
stowed for brilliant services, and all pensions, gratui- 
ties, and superannuations forwounds, infirmities, and 
Jong services, are granted on their recommendation. 

I 


All returns from the fleet are sent to the Board of Navy. 
Admiralty, and every thing that relates to the disci- 
pline and good order ^of every ship. All orders for 
the payment of naval monies are issued by the Lords 
Commissioners of the Admiralty, and the annual es- 
timate of the expences of the navy prepared by 
them, and laid before Parliament for its sanction. 

All new inventions and experiments are (ried by 
their orders before introduced into the service ; all 
draughts of ships must be approved by them ; all re- 
pairs, alterations, and improvements in the dock- 

K rds, all new buildings of every description must 
submitted for their decision before they arc un- 
dertaken. But the Commissioners of the Navy are 
held responsible for keeping up proper supply of 
naval stores of every kind, and the Victualling Board 
of provisions. 

AH flag-officers, commanders-in-chief, arc consi- commamit: 
dered as responsible for the conduct of the fleet or m.C'liict'. 
squadron under thefr command; to keep them in 
perfect condition for service ; to exercise them fre- 
quently in forming orders of sailing and lines of bat- 
tic, an4 in performing all such evolutions as may 
occur in the presence of an enemy ; to direct the 
commanders of squadrons and divisions ; to inspect 
into the state of each ship under tlieir command, to 
sec that the established rules for good order, disci- 
pline, and cleanliness, be observed, and occasionally 
to inquire into these and other matters themselves. 

They arc to correspond with the Secretary of the 
Admiralty, and report to him all their proceedings 
for the information of the Board. 

If a commander-in-cliicf should be killed in battle, 
his flag is to be continued flying ; intelligence to be 
conveyed by signal, or otherwise, to the next in com- 
mand, who is immediately to repair on board, leav- 
ing his own flag (if a flag-officer) flying, and direct 
the operations ul the fleet until the battle be ended, 
or the enemy.out of sight. 

Every flag-officer serving in a fleet, but not com-oihu 
manding it, is to superintend all the ships of tlic 
squadron or division placed under his orders; to 
see that their crews are properly disciplined ; that 
all orders are punctually attended to ; that the stores, 
provisiont!, and water, are kept as complete as cir • 
cumstanccs will admit ; that the seamen and marines 
are frequently exercised; and that every precaution 
is taken for preserving the health of their crews ; 
for all which he is responsible to the commandcr-in- 
chief. When at sea, he is to take care that every 
ship in his division preserve her station, in whatever 
line or order of sailing the fleet may be formed ; 
and in battle, he is to observe attentively the con- 
duct of every ship near him, whether of the squa- 
dron or division under his immediate command or 
not ; and at the end of the battle, he is to report it 
to the commandcr-in-chieC in order that commenda- 
tion or censure may be passed as the case may ap- 
pear to merit ; and he is empowered to send an of- 
ficer to supersede any captain who may misbehave 
in battle, or whose ship is evidently avoiding the en- 
gagement. If any flag-officer be killed in battle, his « 
flag is to be kept flying, and signals to be repeated, 
in the same manner as if he were* still alive, until 
the battle shall be ended i but the death of a flag- 
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Navy, officer, or his being rendered incapable of attend- 
ing to his duty, is to be conveyed as expeditiously as 
possible to the commander-in-chief. 

Captain of The Captain of the fleet is a temporary rank, 

the Fleet, where a commander-in»chief has ten or more ships 
of the line under his command ; it may be compared 
with that of adjutant-general in the army. He may 
either be a flag-officer, or one of the senior captains ; 
in the former case, he takes his rank wi^ the flag- 
officers of the fleet ; in the latter, he ranks next to the 
junior rear-admiral, and is entitled to the pay and 
compensation of a rear-admiral. All orders of the 
commander-in-chief are issued through him, and all 
returns of the fleet through him to the commander- 
in-chief. Hb 18* appointed, and can be removed 
fr^ his situation only by the Lords Commissioners 
dl' the Admiralty. 

(^ommodorc. A commodore is a temporary rank, and of two 
kinds ; the one having a captain under him in the 
same ship, the other without a captain. The former 
has the rank, pay, and allowances of a rear-admiral, 
the latter such additional pay as the Lords of the 
Admiralty may direct. They both carry distinguish- 
ing pendants. 

r,ipt.iin. When a captain is appointed to command a ship 
of war, he commissions the ship by hoisting his 
pendant ; and if fresh out of the dock, and from the 
hands of the dock-yard officers, he proceeds imme- 
diately to prepare her for sea, by demanding her 
stores, provisions, guns, and ammunition, from the 
respective departments, according to her establish- 
ment. lie enters such men as may volunteer, and 
be fit for the service (in time of peace), or which 
may be sent to him from some rendezvous for rais- 
ing men, in time of war ; and he gives them the se- 
veral ratings of petty officers, able-seamen, ordinary, 
or landsmen, as their apparent qualifications may en- 
title them to. If he should be appointed to suc- 
ceed the captain of a ship already in commission, he 
passes a receipt to the said captain for the ship’s 
books, papers, and stores, and becomes responsible 
and accountable for the whole of the remaining 
stores and provisions ; and to enable him to keep 
the ship's accounts, he is allowed a clerk of his own 
appointing. 

The duty of the captain, with regard to the seve- 
ral ship's books and accounts, pay-books, entry, 
musters, discharges, drc. is regulated by various acts 
of Parliament ; but the state of the internal disci- 
pline, the order, regularity, cleanliness, and the 
health of tlie crews, will depend mainly on himself 
and his officers. In all these respects, the general 
printed instructions for his guidance are particular- 
ly precise and minute. And for the information of 
the ship's company, he is directed to cause the ar- 
ticles of war, and abstracts of jail acts of Parliament 
for the encouragement of seamen, and all such or- 
ders and regulations for discipline as may be esta- 
blished, to be hung up in some public part of the 
ship, to which the men may at all times have access ; 
he is also to direct that they be read to the ship’s 
company, all the officers being present, once at least 
in every month. He is not authorized to inflict any 
corporal punishtflent on any commissioiked or war- 
rant officer, but he may place them under arrest, 
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and suspend any officer who shall misbehave, limtU Navy, 
an opportunity shall oflbr of living suchtifficer by a 
court-martial. Ho*is enjoined to be very careflil 
not to suffer the inferior officers, or men, to be treat- 
ed with cruelty or oppression hy their superiors. 

He alone is to order punishment to be inflicted, 
which he is never to do without sufficient cause, nor 
ever with greater severity than the ofl^ee may real- 
ly deserve ; and all the officers and the whole slMp*s 
company are to be present at every punishment; 
which must be inserts in the log-book, and an al^ 
stract at the end of every quarter made out and sent 
to the Admiralty,— a regulation which is said to have 
been attended with infinite benefit to the strict and 
just discipline of the naval service. 

The lieutenants take the watch by turns, and oreLieucensst 
at such times entrusted, In the absence of the cap- 
tain, with the command of the ship ; but he is to in- 
form the captain of ail occurrences that take place 
during his watch, as strange sails that may be in 
sight, signals from other snips in company^ change 
of wind, Ac. He is to see that the ship be properly 
steered, the log hove, and the* course and distance 
entered on the log-board ; and, in short, he is to see 
that the whole of the duties of the ship arc carried 
on with the same punctuality as if the captain him- 
self were present ; in whose absence, the senior lieu- 
tenant is responsible for every thing done on board. 

The master receives his orders from the captain, Masters, 
or any 6 f the lieutenants. His more immediate du- 
ties are tliosc of stowing the ship’s hold, and of at- 
tending to her sailing qualities ; of receiving and 
placing the provisions in the ship, so as most conve- 
niently to come at thoso which may be wanted. He 
is to take care that the cables are properly coiled in 
the tiers. The keys of the spirit-room are in his 
custody, and he is directed to entrust them only to 
the master's mates. He has the charge of the store- 
rooms of the warrant officers, which he ia ordered 
frequently to visit ; in short, the whole of the ship’s 
provisions, water, fuel, and stores of every descrip- 
tion, are under the superintendence of the master ; 
and be is also entrusted, under the command of the 
captain, with the charge of navigating the ship, bring- 
ing her to anchor, ascertaining the latitude atid lon- 
gitude of her place at sea, surveying harbours, and 
making such nautical remarks and observations as 
may be useful and interesting to navigation in ge- 
neral. 

The warrant officers are charged with the duty of 
receiving on board from the dock-yards, and e;;a- 
mining, the various stores of their respective depart- 
ments, and of keeping an account of the expenditure 
of them. 

The gunner has the charge of the ship's artillery, Gunser. 
and of the powder magazine ; he is to see that the 
locks and carriages are kept in good order, and that 
the powder is preserved from damp ; he is teouently 
to examine the musquetry and smdl arms, and to see 
that they are kept clean, and fit for service ; and, in 
preparing for battle, it is his duty to take care that 
all the quarters are simplied with every thing neces- 
sary for the service of the guns, and, during the ac- 
tion, that there be no want of ammunition served out. 

He is fiequently to exercise the men at the guns 
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and to ice that they perform thli part of their duty 
with correOtncM, explainin^r and enforcing the iie^ 
cesaity of their pointing the guns before they fire 
them, of spunging them well, and of close-stopping 
the touch-hole immediately after firing. The ar- 
mourer and his mates are bndcr the immediate or- 
ders of the gunner, in every thing that relates to the 
great guns and small arms. 

The boatswain is charged with the duty of receiv- 
ing and examining all the stores belonging to his de- 
partment, consisting chiefly of the ropes and rigging, 
the latter of which he is ordered to inspect daily, in 
order that any part of it, chafed or likely to give 
way, may be repaired without lo^s of time, lie is 
always required to bo on deck at such times us all 
hands arc employed ; he is to see that the men, when 
called, move quickly upon deck, and when there, 
that they perform their duty with alacrity, and with- 
out noise or confusion. The sail-maker and the rope- 
maker are under h:a immediate orders ; and he is di- 
rected to see that both these officers perform their 
respective duties with diligence and propriety. 

The carpenter, when appointed to a ship, is care- 
fully to inspect into the state of the masts and yards, 
whether in the dock-yard, or on board the ship, to 
sec that they are perfectly sound and in good order. 
He is to examine every part of the ship's hull, maga- 
zine, store-rooms, and cabins. He is every day when 
at sea carefully to examine into the state of the masts 
and yards, and to report to the officer of thfi watch 
if any appear to bo sprung, or in any way defective, 
lie is to SCO that the ports arc secure and properly 
lined, and that the pumps be kept in good order, as 
are also the boats, ladders, and gratings. The caulk- 
er is placed under his immediate orders, and ho is to 
sec that lie performs his duty in a workmanlike man- 
ner, in Stopping immediately any leaks that may be 
discovered in the sides or decks. . 

The purser has the charge of all the ship’s provi- 
sions, and the serving them out for the use of the 
crew. His charge is, therefore, of a most important 
nature ; and, accordingly, he must not only produce 
good certificates of his conduct while serving in the 
capacity of clerk, but must also find two sureties for 
the due discharge of his trust, who are required to 
give bond in a penal sum, according to the rate or 
class of ship to which he may bo appointed. The 
regulations and instructions for his guidance are mi- 
nutely detailed in the general printed instructions, 
with all the various forms established for the keeping 
of his accounts with the Victualling Board, to which 
he is immediately responsible. To assist him in the 
performance of his arduous duties, he is allowed to 
employ the clerk, who, tfiough engaged by the cap- 
tain, who is responsible for the strict performance of 
the duties of all the officers under his orders, is, as 
it were, a check on the purser in many parts of his 
duty, as regards the slop-books, muster-books, drc. 
lie has also a steward under his immediate orders. 

The duties of the physician to the fleet, the sur- 
geon of a ship and hts assistants, the secretary to the 
commandcr^in chief, and the chaplain, are too obvi- 
ous to require any specification. 

The midshipmen are oonsidered os the principal 
petty officers, but have no specific duties assigned to 


them. In the smaller vessels, some of the senior Navy, 
ones arc entrusted with the watch ; they attend par-k«^v^ 
tics of men sent on shore ; pass the word of com- 
mand on board, and see that the orders of their su- 
periors are carried into effect ; and, in short, are ex- 
ercised in all the duties of their profession, so as, af- 
ter six years service, to qualify them to become lieu- 
tenants. 

Every ship, according to her class, has a certain Marines, 
number of marines serving on board as part of her 
complement, which arc commanded by a captain, or 
brevet-major, from first to fourth rates inclusive, with 
three or two subalterns under them, and an establish- 
ed number of non-commissioned officers ; but the 
party on board fifth rates, and iindcf, ir commanded 
by a subaltern, and in small vessels by a scrjcaii^)r 
corponil. 

All marine-officers, of wliatevcr rank when em- 
barked, Are to obey the orders of the captain, or the 
commanding officer of the watch. The marines arc 
exercised by their officers in the use of their arms ; 
they are employed as sentinels, and in all other du- 
ties on board of which they are capable, with the ex- 
ception of going aloft. The officer commanding has 
the charge of the arms, accoutrements, and drums ; 
and he is to inspect weekly, at least, into the state of 
the clothing of his party. The marines arc treated 
in every respect in the same manner as the rest of 
the ship’s company. 

The long continuance of the revolutionary war nc- Numiur m 
ccssarily created a prodigious increase of the com- Tonmn'i- 
missioned officers of the navy. Their numbers, in 
the four following years of peace, were, 
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The warrant officers have increased, in each class, 
from the average of about 400 in 1793. to 700 in 
1821. 

The number of seamen and marines voted in J 79 ^ 
was 16.000 (but never reduced to that number), 
and in 1822, 21,000. 

The greatest number of seamen and marines voted 
in any one year during the war was 150,000. 

The crew of a ship of war consists of able seamen, ship'* Cum. 
ordinary seamen, landsmen, boys, and marines. Thepany. 
landsmen, boys, and marines, are always entered 
voluntarily, the latter in the same manner as sol- 
diers, by enlisting into the corps, the two former at 
some rendezvous, or on board particular ships. A 
supply of boys fbr the navy is also regularly sent 
from the Asylum at Greenwich and the Marine So. 
ciety. Able and ordinary seamen also very com- 
monly volunteer to serve during the war, and al- 
ways in time of peace ; but the high wages given by 
the merchant ships to seamen in time of war, hold 
out such encouragement as to induce them to give 
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Navy* the preference to that service^ though, in all other 
rcspectfls their treatment is far superior on board a 
King’s ship ; having better provisions, and being sub- 
ject to much less fatigue and exposure to the wca* 
ther. Indeed, the excellent regulations now rigidly 
adhered to on board his Majesty’s ships, the atten- 
tion tiiat is paid to the health and comfort of the 
crew, liave overcome much of that reluctance which 
formerly was felt to the service of a iihip of war. 
Health of The state of health on board a King’s ship, gene- 
the Crev. frilly speaking, is not exceeded in the most favoured 
spot on shore; and that horrible disease, tlte sea- 
scurvy, may now be considered as unknown in the 
British navy, since the universal introduction of le- 
mon juice,' W tfia citric acid, without an ample 
si^iply of which no ship is permitted to sail on 
S foreign voyage. Sir (vilbert Blaiie, in a sensible 
little tract on the Health of the Nav^j says, that lie 
has never seen the scurvy resist the citric acid, and 
that, in the perusal of several hundreds of surgeons* 
journals, he lias met only with two cases which 
seemed to resist it. Yet, though it appears to have 
been known us a remedy for the scurvy, far superior 
to all others, two hundred years ago, it seems to* 
have lain dormant and utterly neglected till Dr Lind, 
more than a hundred years afterwards, revived and 
stated clearly the singular powers of this remedy. 
Ill iGOO Commodore Lancaster sailed from Kng* 
land, with three other ships, on the 2d April, and 
arrived in Saldanha bay on the Ist August. The 
commodore's crew having each had three table 
spoonfuls of lemon juice every morning, arrived 
tiiere in perfect health; whereas the other ships 
were so sickly, that they were unmanageable for 
want of hand.-'. VVe have all felt the commiseration 
utul horror which the perusal of the narrative of 
Jnsons Voyage produces. His ship, the Centurion, 
left England with 400 men, of wliich 200 were sur- 
viving on his arrival at Juan Fernandez, and of these 
l ight only were capable of duty, from scurvy. Yet 
even this horrible catastrophe seems to have failed 
in rousing the nation to have recourse to a remedy 
so certain and efficacious. Cook was well supplied 
with vinegar and other acids, and found the good 
clFects of them ; but the first general supply of le- 
mon jiiicc to the navy was established only in the 
year 1795, In consequence of a trial that had been 
made of it the preceding year in the Suffolk of 74 
guns. This ship lefl England, and arrived at Mad- 
ras in September, without touching at any land. 
With every man’s grog were daily mixed two-thirds 
of a liquid ounce of lemon juice, and two ounces of 
sugar. She lost not a man ; and though the disease 
made its appearance in a few. an increased dose of 
lemon juice immediately removed it. Thus the Suf- 
folk, after a voyage of 162 days, arrived without los- 
ing a man, or liaving a maa sick of the scurvy, 
whereas the Centurion, in 143 days from the last 
place of her refreshment, lost half of her crew, and 
the other half so feeble and emaciated, as to be ut- 
terly helpless. 

Nolliing could more strongly point out the effica- 
cy of lemon juice than the following .fact When 
Lord St Vincent commanded the fleet which block- 
aded Brest from the 27th May to the S6th Septem- 


ber 1800, ho roaintained so close a blockade, that ^avy. 
not a single day passed without reconnoitriDg the 
entrance of the harbour ; yet, although the seamen 
of his fleet, consisting of at least 16,000 wen, had 
no other than the ordinary ship’s proyiiions, sixteen 
only, in the course of four months, were sent to the 
hospiul. la 1780 the Channel fleet, as appears 
from Dr Lind, were so ovcirun with scurvy and fe- 
ver, as to be unable to keep the sea, after a cruiae 
of ten weeks only. 

From the official returns collected by Sir Gilbert 
Biane, M. Dupio, a French author, well versed in 
naval subjects, has drawn out the following table, ” 
which exhibits at one view the progressive diminu- 
tion of sickness, death, and desertion, in the British 
navy, calculated on 100,000 men. 
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From hence it would appear, that the diminution 
of sick and of deaths has been in the proportion of 
4 to 1 nearly, between the years 1779 and 1613. 

The diminution of desertions from the hospital in 
the same period is not the less remarkable ; and it 
affords, at the same time, the strongest proof of the 
progressive amelioration of the condition of seamen 
on board British ships of war. Indeed, whether on 
board ship, or in any of these noble institutions, the 
Naval Hospitals, which are established at all the 
principal ports at home, and in the colonies abroad^ 
the attention that is paid to the sick sailor is above 
all praise. The seamen are sensible of this, and no- 
thing keens them back from volunteering their ser- 
vices, and from giving a preference to a King’s 
ship over a mcrcliantman, but the temptation of high 
wages offered by the luiier in time of war, and that 
love of liberty and free scope for roving which are 
characteristic of seamen. 

The speedy manning of the fleet, on the first break- Manning 
ing out of the war, is one of the most important ob- 
jects that devolves on the Naval Adminlitration, as 
by it alone depends the safety of our commerce and 
our colonies. This has been felt at all times ; and, 
accordingly, a variety of schemes have been brought 
forward for this purpose, but all of them failed of sua- 
cess, except the compulsory mode of raising men under 
the authority of press-warrants, issued by the Lords 
Commissioners of tlie Admiralty, by virtue of the 
King’s Order in Council, renewed from year to year. 

There likewise issues, on the breaking out of a war, 
a proclamation from the King, recalling all British sea- 
men out of tlie service of foreign princes or states ; 
and the instructions to tho commanders of all ebipe 
of war direct them to search foreign vesseli» and to 
take British seamen out of them. 

Tlie impressment of seafaring men, however ano- impiMf- 
malous under a free constitution like that of Great 
Britain, is defensible on state necessity^ until it can be 
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shown that the fleet, on an emergency, is capable of 
'being manned without resorting to that measure* 
fn consequence of some doubts being raised on the 
legality of the subject in the year 1676, when the 
a&irs of the Admiralty were managed immediately 
under the direction of the King and the Great Offi- 
cers of State, a discussion was held on this point, 
when it was decided by the Judges and Crown Law- 
yers, that the King had an indefeasible right to the 
services of his subjects when the state required 
them, and that the power of impressing seamen was 
indispensably inherent in the Crown, without which 
the trade and safety of the nation could not be se- 
cured. The flrst instance of impregsing men in Ire- 
land seems to have been in the year 1678, when the 
Lord Lieutenant received directions from the IVivy 
Council to raise 1000 seamen for the fleet. In 1600, 
the Lords Justices of Ireland were directed to assist 
the officers of the navy in impressing men in that 
kingdom. In 1697, a register was taken of all the 
seafaring men in Irelanci, which amounted to 4424» 
men, of whom it is noted 26J4 were Catholics. On 
flcvcral occasions, during Queen Anne's reign, the 
Lords Justices of 'Ireland received directions to 
raise men to serve In the fleet. 

In Scotland, the mode of raising men by the im- 
press was unknown before the Union ; but in various 
instances the Council of Scotland was directed to 
raise volunteers for the fleet, each man to have forty 
shillings ns bounty. 

In 1706 , an experiment was tried for the speedy 
manning of the fleet, by virtue of an act of Parlin- 
nicnf, which required the civil magistrates of all the 
counties to make diligent search for all seafaring 
men, and twenty shillings was allowed to the con- 
stables for each man taken up ; the seamen to have 
pay from the day of delivery to the naval officers 
stationed to receive them ; and if they deserted 
after that, were considered as guilty of felony* By 
the same act, insolvent debtors, fit for the service, 
and willing to enter it, were released, provided the 
debt did not exceed L. SO ; and no seaman in the 
fleet was to be arrested for any debt not exceeding 
L. 20. The whole proceeding under this act incur- 
red a very heavy expence, and totally failed. 

In the same year, the Queen referred to the Prince 
of Denmark, then Lord High Admiral, an address 
from the House of Lords relating to the three fol- 
lowing points The most effectual means for 

manning the fleet. 2d, The encouragement, and in- 
crease of the number of seamen. Sd, The restoring 
and preserving the discipline of the navy. His Royal 
Highness submitted these points to such of the flag- 
officers and other commanders as could be assembled, 
who made a report, of which the substance was to 
the following effect Isf, 'fo cause a general regi- 
ster to be kept of all seafaring men in England and 
Ireland, for wliich they presented the draft of a bill. 
2d, That all marines, qualified to act as seamen, 
should be discharged from the army, the officers to 
have levy money and the men’s clothing returned. 
Sd, That not fewer than 20,001^ seamen should be 
kept in employ in time of peace; but, they observe, 
that as to the restoring and preserving^ the discipline 
of the navy, no particular instance being laid before 
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them wherein it was defective, they could give no ^ Nav y, 
opinion on that head. 

This registry of seafaring men has been tried 
more than once, but as the men themselves had no®‘ 
interest whatever in the measure, it always failed in 
producing the desired effect. The only chance of 
Its succeeding in any prospective emergency is 
the measure recently adopted by the Lords of 
the Admiralty, under the sanction of the King in 
Council,— a measure which was called for on every 
principle of justice and humanity,— of granting pro- 
visions, on the paying off the fleet, to every man who 
had served fourteen years and upwards, 'fhe num- 
ber thus pensioned amounted at one time to 33,000, 
and are still not far short of 30,000'f 'hAti as there are 
voted for the peace establishment 16,000 men, mq^- 
ly prime seamen, there is every reason for supposing 
that less difficulty will be found in manning the fleet, 
on any future emergency, than heretofore ; and tinic 
on this account the evils of the impress will be great- 
ly mitigated; for though numbers on the pension 
list will naturally be untit for service at sea, most 
of them will be ahlc to assist in fitting out the fleet. 

In fact, there are now so many exemptions from 
the impress, that its severity is greatly abated. The 
following description of persons are protected by va- 
rious acts of Parliament : . 

Masters of merchant ships or vessels. 

First mates of such as are 50 tons or upwards. 

Boatswains and carpenters of such as arc of 100 
tons or upwards. 

Men belonging to vessels and crafl of all kinds in 
the employ of Navy, Victualling, Ordnance, Cus- 
toms, Excise, and Post Offices. 

Watermen belonging to the Insurance Offices 
within the cities of London and Westminster. 

All men of the age of 55 years and upwards. 

All youths, not having attained the age of 18. 

All foreigners. 

Apprentices, not having used the sea before the 
date of their indentures, and not mure than three 
years from the said date. 

Landsmen not having served at sea full two years. 

Masters, apprentices, one seaman, and one lands- 
man, of all fishing vessels on the sea coast or on na- 
vigable rivers. 

Harpooners, line- managers, and boat-stccrcrs of 
the Greenland fishery and the Southern Whale fibh- 
ery, and all seamen and common mariners who have 
entered for the said fisheries. 

And no person whatsoever can be impressed ex- 
cept by an officer who has been entrusted with a 
press-warrant. " /.» • i- 

The discipline of the navy, or the government of 
his Majesty’s ships, vessels, and forces by sea, is re- 
gulated by the act of 22d Geo. II., usually known 
by the name of the Articles of War.^ By this aft, 
the Lords Commissioners of the Admiralty arc em- 
powered to order courts-martial for all offences men- 
tioned therein, and committed by any person in and 
belonging to the fleet and in full pay ; aud also to 
delegate the same power to admirals commanding in 
chief on foreign stations, which power also may de- 
volve on his successor in case of death or recall, 
provided that no commander-in-ebief of any fleet or 
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Navy, squadron, or detachment thereof, coniisting of more 
than five ships, shall preside at any courUmarlial in 
foreign parts, the officer next in command being or- 
dered to preside thereat. 

Court$.Mar. By this act, DO court-marthtl can consist of more 
than thirteen or of less than five persons, to be com- 
posed of such flag-officers, captains, or commanders 
then and there present, as are next in seniority to the 
officer who presides at the court-martial. And when 
there are but three officers of the rank of post-cap- 
tains, the president is to call in as many commanders 
under that rank as will make up five in the whole. 

Angles oi This code of laws for the government of the fleet 

War. consists of t hirty-s ix articles, of which nine award the 
punishmiil \!irnuh, and eleven death or such other 
p^lpfMIiment as the court-martial shall deem the of- 
icnce to deserve. Those which incur the former arc, 
the holding illegal correspondence with an enemy-— 
cowardice or neglect of duty in time of action— not 
pursuing the enemy — desertion to the enemy— mak- 
ing mutinous assemblies — striking a superior officer- 
burning magazines, vessels, &c. not belonging to an 
enemy — murder — sodomy. The penalty of death for 
cowardice, or other neglect of duty in time of action 
(Art. 12), and of not pursuing the enemy (Art. IS), 
was by the 19th Geo. III. so far mitigated, as to 
authorize the court-martial to pronounce sentence 
of death, or to inflict such other punishment as the 
nature and degree of the ofFence shall be found to 
deserve.” Under these articles thus mitigated, Ad- 
miral Byng would probably not have been condemn- 
ed to death. The other eleven articles which leave 
the punishment to the discretion of the court, are, 
not preparing for fight, and encouraging the men in 
time of action — suppression of any letter or message 
sent from an enemy — spies delivering letters, Ac. 
from an enemy — relieving an enemy — disobedience 
of orders in time of action — discouraging the men on 
various pretences — not taking care of and defending 
ships under convoy — quarrelling with and disobey- 
ing a superior officer in the execution of his office— 
wilfully neglecting the steering of ships — sleeping on 
watch, and forsaking his station — robbery. The re- 
maining sixteen articles incur the penalty of dismissal 
from the service, or from the ship, degradation of 
rank, or such other punishment as the court may judge 
the nature and degree of the offence to deserve. 

Pi tty Pu- Much, however, of the internal discipline of a 

nisihincnt. g||jp depends upon the captain, who being 

empowered to punish the men for minor offences, 
according to the usage of the service, courts-mar- 
tiul on seamen are rarely found necessary to be re* 
sorted to in well regulated ships. The principal 
circumstance that usually militates against the per- 
fect good order of the crew, is the great allowance 
of grog served out daily to the men, as established 
by the King's Order in Cooncil, and which frequent- 
ly leads to drunkenness, and this to insubordination. 
Perhaps half the punishments in tho navy are for 
this offence, which requires the utmost vigilance and 
precautions on the part of the officers to prevent. 

Effects of respects the discipline of a well organized 

Discipline, ship of war is perfect; and to this discipline M. 

Oupin, a FVench writer of great sagacity, mainly 
ascribes the brilliant successes of the British oavyi 


and to the want, of it, the ruin of that of Franqs. 

** We have already cited,’’ says he, as a model, ' 
the management of the materiei of Um English 
ships. In the preservation of this mo^eric/— in the 
stowing it away— in the arrangement of whatever 
may be necessary either for manoeuvres or for action, 
tlie most perfect regularity is observed. At the same 
time, what becoming austerity is maintained by the 
commanding officer ; what obedience among the sub- 
alterns; and, in a space so limited, considering tlie 
number of men on board, and themultiplicity of move- 
ments they have to make in obeying so many differ- 
ent orders, what imposing silence 1 It is the calm- 
ness of strength— the presiding influence of wisdom. 

In the midst of the most complicated operations, and 
even in the heat and transport of battle, one hears 
only the words of command, pronounced and repeat- 
ed from rank to rank, with a measured tone and per- 
fect sangfroid. No unseasonable advices — ^no mur- 
murs— no tumult.’ Tho commanders meditate in 
silence ; the word is given, and the men act without 
either speaking or thinking." 

This is remarkably so in the day of battle. Every 
officer and man knows precisely his place, and the 
duty he has to perform on that day. By the general 
printed instructions, the captains of his Majesty’s 
ships are required to accustom the men to assemble 
at their proper quarters, to exercise them at the 
great guns, to teach them to point, fire, Ac. under all 
circumstances of sea ond weather. Indeed, it is 
well known, that the preservation of the high charac- 
ter of the British navy essentially depends on the 
proper training of the seamen to the expert manage- 
ment of the guns, so as to be duly prepared in the 
day of battle ; the issue of which so mainly depends 
on the cool, steady, and regular manner in which 
the. ship’s ordnance is loaded, pointed, and fired. 
Practice in tiiese respects is much more necessary 
on board ships than on sliore, as it can never happen 
that the ship is entirely steady, and has most fre- 
quently a rolling or pitching motion, for which allow- 
ances must be made, and which can only be made 
with effect by long practice. 

If the management of the great guns of a ship of 
war is more difficult than the artillery of a fort, so tics, 
likewise arc naval tactics more difficult than those of 
an army; inasmuch as there is more difficulty and 
less dependence in placing and directing the move- 
ments of an inanimate than an animate machine. 
The general principles are the same ; the object of 
both being that of bringing the greatest possibfe 
force to bear on that point which is likely to pro- 
duce the greatest possible injury to the enemy. With 
this view, as well as to keep a fleet together in com- 
pact order, so that straggling ships may not be cut 
off by the enem^, it has been found necessary to 
preserve a certain order of sailing, whether out of 
sight of an enemy or in his presence ; and such an 
order as, according to the state of the wind and 
weather, and the point of bearing of the enemy’s 
fleet, may most conveniently and expeditiously be 
changed into such aline of battle as the commander- 
in-chief may deem if most expedient to adopt in the 
attack to be made on his opponent. 

1q order to do this, it is obvious^ that every indi- 



N«fy. vldual captain must be able to knoir, under all cir- 
1 — ■ V ^ cumstancei^ what thcahip he commands will be able 

to dO| in order to preserve her station in the fleet ; 
for, it is with ships us with horses^ no two perhaps per- 
forming the same evolution with the same tightness 
of rein, or the same quantity of sail. This shows 
the absolute necessity of a commander-in-chief fre- 
quently exercising his fleet in naval tactics, and to 
observe how such and such a ship will behave under 
a certain quantity of canvass, and to assign her sta- 
tion in the line where she may appear calculated to 
act with the greatest efficiency. 

To facilitate these movements, the admirals com- 
manding squadrons arc considered as responsible for 
the movement of the ships in their respective divi- 
sions. They are to see that each captain strictly 
obeys the general order, and if any one is perceived 
to neglect his duty, whether belonging to his proper 
division or not, if in action, lie has tlie power to send 
immediately anotlicr officer to suspend him. And 
in order that no confusion may arise, if, in time of 
battle, the admiral commanding in chief, or any of 
the admirals commanding squadrons, should be kill- 
ed, his or their flags remain flying till the battle is 
decided. If the commandor-in-cliief be killed or 
severely wounded, a private signal is made to the 
second ill command, or if a junior admiral be killed 
or wounded, the commander-in chief is also acquaint- 
ed by signal. 

roJc of Ni:. This silent method of communicating what is go- 

vul Siiinali. Jug un ig the perfection of naval tactics ; indeed, it 
is difficult to conceive how our ancestors contrived 
to manage a fleet without a Code of Signals. For great 
and important occasions, the exhibition of a flag or 
flags, in some particular part of the ship, might be 
generally understood to imply, that the llect should 
anchor, or tack, or form the order of sailing in two 
lines, or the lino of battle, or some other great move- 
ment. The hoisting of a cask at the yard-arm might 
be understood to imply a want of water ; or a hatchet, 
of wood ; or an empty bag, of bread ; and the table- 
cloth was a very significant invitation to dinner ; but 
lliey bad no means of interchanging freely their wants 
or intentions, or of conveying detailed intelligence. 
Even so late os the American war, there was no 
established code of signals in the navy. An anec- 
dote is told of Admiral Geary, who, in the year 17S0, 
commanded the Channel fleet, which clearly proves 
how little WHS then known or practised in the way of 
signals. His captain, Kempenfclt, had laboured long 
to improve the defective system ; and having one day 
seen the enemy's fleet, he endeavoured to communi- 
cate the intelligence by the new code ; but in the 
hurry of making sail and giving chase, the signals 
somehow or other w*crc not understood by the rest of 
the fleet. Geary at last became impatient, and run- 
ning up to Kempenfclt, seized him by the hand, and 
exclaimed with great emphasis, Now, my dear 
Kempy, do, for God's sake, throw your signals over- 


board, and make the old one which we all under- Nsvy. 
stand, — ‘ to bring the enemy to close action.' ” 

If an admird," says Dr Beatson in bis able A/e- 
moirs, cannot command all the necessary move- 
ments of his ships by signal in the day of battle, he 
is not upon a footing witl) an enemy who possesses 
that advantage, and even with better ships and bet- 
ter men, and more experienced commanders, he may 
be foiled in his expectations of victory, if not defeat- 
ed, from his want of the means to direct, and to per- 
form the necessary evolutions of his fleet." In 
no fight," he adds, was the insufficiency of the 
present system of naval signals more conspicuous 
than in this (Keppcl's unfortunate action) ; and it is 
to be hoped that if ever a new^pcla,^^ adopted 
for the use of the royal navy, it may be so clcar^.aml 
comprehensive, that such fatal errors os those wlih^i 
have been pointed out will in future be prevented." 

This wc may now say has been accomplished. 

The idea of numbering the flags, and of assigning 
a certain number of corresponding sentences to cer- 
tain combinations of these numbers, was reduced to 
something approaching a regular system in the fleet 
under the cc/mmand of Lord Howe ; and in the year 
1798 a new signal book was issued from the Admi- 
ralty, containing about 400 sentences, expressive of 
certain opirntions of a fleet, communicated by means 
of flags to which the numerical characters were itp- 
plied, and these, as fur os they went, answered very 
well, but did not supersede the nccest-iiy of convey- 
ing orders by boats on many occasions. The follow- 
ing year Sir Home Popham suggested the idea of 
making the flags to represent the letters of the al- 
phabet in combination with numbers, which not only 
added immensely to the means of communication, 
but also of making use of words by signal. From 
this time improvements in the modes of communicat- 
ing by signals and telegraphs were rapidly intro- 
duced; particularly in the shape and the colours of 
the flags, according to a plan of Sir Home Puphnm, 
which has rendered signals by flags as nearly perfect 
as they probably ever will be. 

Tliere is, however, an imperfection in the flags 
themselves; as in calm weatfier when tliey do nut 
fly out, neither their shape nor colour is visible with- 
out the use of stretchers, which arc not always easily 
nianuged, and never without loss of time. Again, if 
the wind he parallel to the line of vision, the flag 
shows only its edge, and neither shape nor colour 
can be discerned. To remedy these inconveniencies, 

Sir Home Popham proposed a poi tabic wooden se- 
maphore in imitation of the French telegraph, to Lc 
mounted on the quartcr-dcck or poop of a ship. 

It consists of two posts, each having a moveable sca Tdi< 
arm, which may be placed in four positions that can graph, 
never be mistaken, being at right angles to each 
other, as in the following figures, where the number 
annexed to each position is that which it conveys to 
the person receiving the message. 
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SSA TELEGRAPH. 


Foremost Post. * Aftermost Post, t 



Combination. 


The left hand of each column represents the num- 
bers which arc exhibited by the arms cither singly 
or in combinution. 

Tlie right hand of each column represents the 
characters of the telegraphic signals, which are ex- 
hibited by the positions of the aims placed opposite 
to them. 

The cornettes, triangles^ and pendants^ are those 
used in the common signals, which in the book re-, 
present the letters opposite to each. 


Position 1 represents .....Flag 1 

2 2 

3 S 

4? 4 

5 5 

6 6 

7 7 

8 8 

1.5 9 

1.6 Corneite A 

1.7 B 

1.8 C 

2.5 D 

2. 6 E 

2. 7 Triangle F 

2. 8 G 

3.5 H 

3.6 I 

3. 7 K 

3. 8 Pendant L 

4. 5 M 

4. 6 N 

4. 7 O 

4. 8 Finish. 


Auxiliary Signs* 

These signs always represent the subjects placed 
opposite to them — for instance, when the alphabe- 
tical sign is made, the subsequent positions of the 
arms will represent the letters of the alphabet until 
the stop is made. The same with numbers, ships’ 
names, Ac. as particularly explained in the instruc- 
tions of the Telegraphic Signal Book. The Stop and 
the other Auxiliary Signs must be placed exactly 
horizontal. 
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Horizontal 

Signs. 

Significations of die Horizontal 
Signs. 

1 

General Preparative. 

r 

Ships' Names. 

Hi 

Alphabet. 

ih 

Numeral. 

=1 

Annul, and Negative. 

> 

Local Table. 

HT 

Message not understood. 

F 

Affirmative. 
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Nivy. The mode of applying a Secret Key for receiving 
and COMMITNICATINO Messages is extremely sim* 
plCt as for instance^ 


Conmiunicating. 

Receiving. 

Characters 

ofTclograph 

Book. 

Positions of 
Arms. 

Positions of 
the Arms. 

Characters 

oiTclugraph 

Booh. 

1 

6 

1 

4 

2 

2 

2 

2 

3 

i 

3 

L 

4 

1 

4 

0 

5 

1.6 

5 • 

8 

6 

3.6 

6 

1 

7 

8 

7 

3 

8 • 

5 

8 

7 

9 

2.5 

1. .0 

A 

A 

i.r, 

1. (» 

5 

11 

2. 8 

1.7 

C 

C 

1.7 

1.8 

F 

D 

3.5 

2. 5 

9 

E 

3.8 

2.6 

K 

F 

1.8 

2.7 

N 

G 

4.5 

2.8 

H 

11 

4.7 

3. 5 

D 

1 

4. 6 

3. 6 

() 

K 

2.(5 

.3.7 

M 

L 

3 

3,8 

K 

M 

3.7 

1. 5 

(i 

N 

2. 7 

4.(5 

I 

0 

4 

4.7 

H 



4. 8 

Finish. 


1 elegrapti. 


It is obvious, that, by a combination of letters and 
numerals, messages to any extent may be made ei- 
ther by a collection of certain sentences, or a voca- 
bulary of word.s, or by spelling; the last mode bcin;r 
rlio least objectionable, thouj^li not the most expedi- 
tious, unless in very sliort sentences. For instance, 
if, on nic*etin{T a ship at sea, lier name was asked by 
telcgrapli, and the answ'er was No. 8, which, on re- 
ference to the list of the navy, was the Hero, but by 
some mistake, owing to haze or ntluT accident 
(which will sometimes happen to the best observers), 
the parallel position No. i was read off, opposite to 
which was the Helierophon, there would be no pos- 
sible means of correcting the mistake; but if the 
iirst name was spelled by the alphabetic signs, the 
very first signal, 8, being II, would be sufficient, but 
the remaining /> — '$..0 — *2.(5 would not require many 
.seconds to remove any doubt, if no list of the na\y 
happened to be on board. 'VVhen signal flags are 
used, spelling is the more advisable, as the shape and 
colours of a flag are more liable to be mistaken. 

This simple machine might be made the means of 
intelligible couiniunicatiun in all the languages of 
Furopc, and its utility thus become universal. For 
instance, if a French or Spaniard should see an Eng- 
lish ship, their wants and wishes may easily be intcr- 
cliangcd, although the master of the one should be 
totally ignorant of the language of the other ; that is 
to say, provided the established telegraph book was 
translated into their respective languages; for ex- 
ample, 


Position of the Arms, Navy. 

3. 6 represents, in English — man of war. 

French — vaisseau de guerre. 

German — kreig’a schiff. 

Italian — nave dc guerra. 

PoiiVfon of the Arms, 

4. 5 represents, in English — ^leak. 

French— voic d’eau. 

German— leek. 

I talian— crepat ura. ^ 

The encouragement afforded ^9 Improvc- 

CYcry branch of science connectcd^iUi thelL-'x^ an \ uicnt in 
navigation in general, has been carried much farS r ^^*‘''*«®*'®** 
by England than any other Enropean nation ; and has 
produced the happiest results for commercial entcr- 
pri.se — by determining with accuracy the precise po- 
sition of ships — by shortening long voyages — and by 
the discovery of new lands and unexplored regions. 

I'rom the commencement of tlie eighteenth century, 
when a no*ional reward was fir-t offered to the man 
of science, or the artist who should disrover a me- 
thod Mifliciently exact to determine the longitude of 
a ship\s place at tea, to the present time, the im- 
proveiricMits in the construction and division of all 
kinds of instruments for measuring angles, in the 
calculations of lunar and other tal)le.s, and above all, 
in the manufacture and adjustments of chronometers', 
have continued in gradual progrcs.^^ion; and may now 
be con.'-idered to have arrived at sucli a degree of 
pel.' jtion, more especially the chronometers, that 
the discovery of the longitude can scarcely be said 
to remain a desideratum. VVe may form an idea 
what I lie progress in the improvement of chronome- 
ters has been, when a public reward was offered by 
Parlianient in the year 1814 to the first who shoulil 
dclormme the longitude at sea within a and 

in 1820, three chronometers, after rdnainmg in the 
Arctic regions for eighteen months, retnincd to 
England witiiout altering their rates more than a few 
seconds of time. 

The officers of the Koyal Navy are much more rnfrca.v oi 
generally versed in tlic sciences of late yeais than 
heretofore. In fact, it is now necessary for a young Navv. 
man to be well acquainted with a certain portion of 
niatl.cmaticul and a.stronomical knowledge, to enable 
him to pass an examination, without which he can- 
not be qualified for the commission of a lieutenant. 

The Koyal Naval College of Portsmouth, for the 
education of a certain number of youih.M, has been 
the means of introducting a belter .system of naval 
education into his Majesty *.s ships of war. The exa- 
iniiiations also of the .severe^ warrant nffieer.s and 
their qualifications for their respective stations, are 
more strictly attended to than heretofore ; and the 
consequence is, thatamuch better system of discipline 
without rigour, is established throughout the fleet, 
and more comfort in every respect to every class of 
officers and men employed. 

The encouragement given to the navy from its Pay and 
first regular establishment, has marked it as a fa- 
vourite service in the minds of the public. The sea- "‘*"*** 
pay, the half- pay, and other emoluments, have gene- 
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Navjr. rally been superior to those enjoyed by the army, but 
subject to great fluctuations in ev^ry reien, and to 
frequent changes in the same reign. Thus King 
William^ in 1693, gave to an admiral L. 4 a-day — 
a vicc-admirab L. and a rear*adiniral, L, 2-— 
which, with the compensation for servants, amounted 
to more than their present pay ; yet their allowances 
were still further increased in 1700, till a reduction 
took place, in consequence of an address from the 
Commons. From this time to the year 1806, very 


little alteration took place, when a small addition was Navy, 
made to the pay of each clast. 

The following table will exhibit, at one view, the 
complete war- establishment of commission, warranty 
petty, and non-commissioned officer^ seamen, and 
marines, on board every class of hisV Majesty's ships, 
with the rate of pay granted to each, md the classes 
into which they are divided for the distribution of 
prize-money or seizures ; as established by his Ma- 
jesty’s Order in Council of the 25th NovemW 1816: 


FLAG PAY. 



Ldmiraof the Fleet L. 6 0 0\ 

ilmiral 5 0 Of 

/ice- Admiral ^ 0 0> 

Rear-Admiral or Commodore with Captain under him ) a n I 
('ttptain of the Fleet j y 


Sea Pay per dieniy besides which every 
Commander-in-Chiof receives a fur- 
ther sum of L. S 'per dim^ while his 
Flag may be flying within the limits 
of his Station. 


Ill I'lag Ships all the Lieutenants (including one extra as Fl.ig lieutenant) are allowed 6d. per diem in 
addition to their pay. 


CliitiSL'S for 
nistnbution uf 
Seizures. 


II. 

Ml. 

IV. 

vn. 


Physician to the Fleet of less than three Years service as such L. 1 

l^hysician to the Fleet of more than S, and less than 10 Years Service 1 

Physician to the Fleet of more than 10 Years Service 2 

Master of the Fleet 15 

Secretary to the Admiral of the Fleet 38 

Secretary to an Admiral ('ominaniier-in-Chief SO 

Secretary to a Vice or Hear Admiral Commander-in-Chief 23 

Secretary to a Junior Flag Oilice:' or Commodore 11 

Two Clerks to Secretaries* of Conimanders-in-Chicf, each 4 

One Clerk to Secretaries of Junior Flag OfDcers or Commodores.... 3 

Admiral's Coxswain 2 

Steward 

Cook... J.* 1 

Domestics ... 


lU ..< 


1 

11 

2 

7 

7 

IS 

0 


10 0 
12 0 
J6 « 
9 0 


0 per Diem 
f' Do. 

0 Do. 

0 per Mensem. 
0 Do. 

8 Do. 

4 Do. 

Do. 

Do. 

Do. 

Do. 


12 0 


Do. 


12 


/Admiral of the Ecet 

\ Admiral 10 

7 
5 
3 


• The numbers of T vice-Admirai". 

icsc a mgs o el Kgar- Admiral, or Commodore with Captain undci him 
\ Captain of the Fleet 


vox.. VI. CAHT X. 
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CIUMI 
for nis- 
tribu. 
tinn of 
Seizure! 
in Ship! 

and 

Sloopa. 




HI. 


IV. 


V.J 


RANKS and RATIMtiS. 


jCaptain 

let Lieut, if of 7 years standing 

All others 

Master 

2d Master 

Cboplain 

Purser 

Surgeon (for Pay see Note at the end of 

this Table) 

iGunner 

Boatswain 

jCarpentcr (with 7s. per Mensem addition' 

al for Tools in every rate) 

Master’s Mate, if passed 1 

Master’s Mate, not passed / 

M idshipman, if passed 

M idshipman, not passed ... 

Assistant Surgeon (for Pay see Note) .... 

Ischoolmaster 

Master at Arms .... 

Armourer 

iCaulker 

Rope Maker 

Sail Maker 

[Carpenter’s Mate (with 7s. per Mensem] 
additional for Tools in every rate) 

[Gunner’s Mate 

Boatswain's Mate 

Ship’s Corporal 

Quarter Master 

Captain’s Coxswain 

Coxswain of the Launch 
Coxswain of the Pinnace 
Yeoman of the Signals 
Captain of the Hold ..y.., 

Captain of the Forecastle 

Cooper 

Armourer’s Mate 

Caulker's Mate.. 

Sailmoker’s Mate 

[Captain of the Foretop 
Captain of the Maintop. 

[Captain of the Afterguard 
Captain of the Mast • I 
[Ship’s Cook 
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SkMpi. 


100M«iftupwanli.j Under 100 Men. 


9 4 0 
8 8 8 
0 

12 5 * 
3 16 8 



jS,* 

2S 0 4 

4 0 I 21 9 4 0 

. xS 4 1 7 13 4 


3 16 8 1 3 l6 8 



Onn Brige. 


Pepper 

Mencem. 


940 1 II 10 0 
7 13 4 1 7 IS 4 


3 16 8 



11 10 0 I. 

7 18 4 II. 


m 


4 19 8 

3 9 0 

2 13 8 

3 1 4 
1 18 4 

3 9 0 


1 1 
i 4 12 0 * 4 12 0 ^ I 

j J 1) J 

f 3 9 01 i / 3 9 0> j 3 9 01 I 

i 2 13 8/ \ 2 13 8/ V 2 IS 8| ' \ 

f 3 1 41 nj 3 1 4l 3 1 ,^1 ' 

{ 1 J8 41 1 18 4/ ^ I 1 18 4/ 


3 9 0 


3 9 0 1 3 9 0 


2 2 0 lJ-200 lJ-119 0 

1 1 

1 1 

2 2 


I 17- 0 M 15 0 M 15 0 


1 17 0 


1 15 0 


^ J 

15 0 1 J 


1 14 0 


1 15 0 


1 14 0 1 


ll’ 2 11 6 1 2 10 6 1 2 10 6 1 


1 19 0 


4 12 0 


8 9 07 

2 13 8J 

3 1 iV 
1 18 4/ 


3 9 0 1 


1 19 0 


1 15 0 


1 15 0 


1 14 0 


3 9 0 


1 19 0 


1 15 0 


2 10 6 ll 2 10 6 


(890 

M 18 8 

(314 
t 1 18 4 


3 9 0 


1 19 0 


1 15 0 


1 15 0 


2 10 6 
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NAVY. 


ClasACii 

for Oifl. 


lit Rate. 

2d Rate. 

3d Rate. 

4th Rate. 

tribii- 
ti(>n of 
Soixum 
in Ships 
and 
Sloops. 

RANKS AND RATINGS. 

No 

ray per 

Mensem. 

No 

P«ypw 

Mensem.. 

No 

Pay per 

Mensem. 

No 

Pay per 

Mensem. 


Volunteer Ist Clasd 



L. 1. d. 
10 0 

7 


L 

1 

s. d. 

0 0 

6 

Lm Sm dm 

1 0 0 

4 

L. ». d. 

1 0 0 


Ciiinncr*8 Crew 

25 

22 




20 


IS 



Carpenter’s Crew (witti per mensem 

additional for tools in every rate) 

Sail maker's Crew 

18 

2 

V 1 H 0 

16 

2 


[■ 

14 0 

14 

2 

\ 1 14 0 

1 

12 

h “I" 

VI.. 

Cooper's Crew 



7 

2 




2 

1 ^ 

2 


Able Seaman 


1 



1 





V 


Gunner's Yeoman 


. 











Boatswain's Yeoman 


i^s* in ail Kates. 







Carpenter's Yeoman 


1 











Ordinary Seaman 

J 






» 






' Cook's Mate 

i 

L.l. 48. in all Rates. 







Barber 

1 


' 










Purser's Steward (in vessels in which a 
purser is allowed).*. 






i 

) The numbers included in these ratings are in 

VII.. 

Captain's Steward ...^ 



. 









Captain's Cook 1 


^ Lul, 1^. man itaier. 







Ward or Gun-room Steward 













Ward or Gun-room Cook 













Steward's Mate.. ^ 













Landman 

! 

L..ii 18 . in aii nates. 






VIII. 

' Boy 2(1 Class 


U 

0 12 S 

12| 


0 12 3 

1( 

)| 0 12 3 


r 0 12 3 

Ditto .id Class 


u 

0 10 9 

17 


0 10 9 

1( 

) 0 10 9 

1 

0 10 y 

I 

Widow's Men 


c 

1 12 0 


7 


1 12 0 

( 

> 1 12 0 

1 

> 1 12 0 


Total 


188 



m 

> 


5 
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Niry. 


Classes 
for Dis« 
tribu* 
tion of 
Scivuret 
in Ships 
and 
Sloops. 


II. 

111 . 

IV. 

V. 

VI. 


Cai 


Brevet Major. 

1st Lieutenant 

Do. after 7 years . 

. Do. under 7 years . 

Isd Lieutenant 


RANKS AND RATINGS. 


MARINES. 


iDtaia .... 
Do. if] 




jSerjeant \ 

Do. if Colour Serjeant / 


jCorporal 

Do. after 14 years....... 

Do. from 7 to 1 4 years . 
Do. under 7 years 


], 


Drummer. 


iBombardier 

Do. after 14 years 

Do. from 7 to 14 years 

Do. under 7 years 


ears ....jl* 


Private or Gunner 
Do. Do. after 14 years... 1 

Do. Do. from 7 to 14 do. > 

Do. Do. under 7 years... j I 

Total Marines...! 


Number in esoh Rate. 


16d 




14^138 


114 








I 


17 


k 

i| 


10 


ol.5(fe5' go) igli4lii;i la 


1 


lO^lO 


10 


{1 

{■ 


Pay of 
arinM,ioa]l 
Rates. 

Pay of 
Matioe 
Artillery. 

14 14 10 

15 8 0 

17 10 10 

18 4 <1^ 


' 1 1 



10 10 7 

rio 19 s.. j 

9 2 4 

j 9 11 ^ 

7 7-5 

1 7 16 4 

1 18 1 

f 2 16 9 

S IS 1 

1 3 10 9 

1 10 1 

( 2 14 0 

1 7 9 

^ 2 11 8 

1 5 S 

(294 

1 1 4 

1 4 5 


(2 9 6 


•1 2 7 2 


( 2 4 10 

1 1 6 

(191 

0 19 2 

<16 9 

0 17 5 

t 1 4 3 


Navy. 


Note . — To this Table it may be added that Captains, who, on the death or absence of a Commander-in- 
chief, arc authorized to hoist a distinguishing pendant, are entitled to receive the pay of L. 1 per diem in 
addition to their pay as Captains, while the pendant is flying within the limits of the station. 


Surgeons of Shipi f» 
Under 6 years service 
After 6 ditto 
10 ditto 
20 ditto 


Active Service. 

. 10s. a day. 

. Jls. do. 

14s. do. 
iSs. do. 


Surgeons in Receivings Skips ^ Prison*Ships, Sfc. 

In harbour duty . . . lOs. a-day, 

Surgeons of hospital ships . 15s. do. 

Assistant-surgeons . 6s. 6d. do. 


Kstablibh- Though the navy, as we have seen, was put upon 
inent of a regular establishment under the reign of Henry 
Half-Pay. vjll., neither officers nor seamen had any pay or 
emolument in time of peace, until the reign of 
Charles II.; when, in ]668f certain allowances were 
made to flag-officers and their captains out of the 
L. i200,000 a-year voted for the whole naval service ; 
and in 1674, certain other allowances were granted 
by Order in Council, to captains who had command- 
ed ships of the Ist and Sd rate, and to the second 
captains to flag'OflRcersiOn the ground, as assigned in 
the preamble, that they had undergone the brunt of 
the war, witfiout sharing in the incident advantages 
of it, as prizes, convoys, and such like, which the 
4 


commanders of the smaller classes of ships had en- 
joyed. But the first regular establishment of half- 
pay for all flag-officers, captains, first-lieutenants, and 
masters, was, by King William, in the year I693, pro- 
vided they hod served a year in their respective qua- 
lities, or had been io a general engagement with the 
enem^. A regular established hSf-pay was further 
sanctioned by Order in Council of Queen Anne in 
1700 ; the conditions of which were, that no officer 
should enjoy the benefit thereof who shall absent 
himself without permission of the Lord High Admi- 
ral or Lords Commissioners of the Admiralty, or 
who shall be dismissed for any misdemeanour, or by 
court-martial, or who shall not behave himself to the 


JN A V y. 


55 


Stry. latiifaetlon of Ae Lord Hl^ Adniral> or who ihall CAt^pMu. 

have leave to go out of hS Majesty’s domiaioas, if eight yean service at sea, or ten 

employed in the merchant service or oAerwisOt or if {q haitour 
he enjoys the benefit of any public enploymmit. _ , . 

Since the above period the rate of half-pay to Ae *«» service, not under 9 yean 

several officen or the navy^ hat undergone various each year’s tnng»f gervice Aan 

modifications. At present, it stands as under : ten yean, 6d. per diem additional 

Uil it reach .... 


PerOkm- 
J-L.0 5 0- 

f a proportion 
(of the above. 

I 0 10 0 



RATES OT HALF- PAY* 


V 


Hag-Officeru 


dmirals of the Fleet 
Admirals .... 
Ficc-AdmJrnJ* • 

' CaptainB^ 

To each of the first 100 as they stand 1 
on the general list of officers in se- > 
niority .... j 
To each of the next 150 
To the rest .... 


Per Dienh 
L.3 3 0 
2 2 
1 12 
1 5 


12 

10 


0 

6 

0 


0 14 6 


6 

6 


Commanders. 

To each of the first 150 on the list .0100 
To the remainder . .086 

Lieutenants. 

To each of the first 300 on the list .070 
To each of the next 700 . 0 6 0 

To the remainder .050 

Roi^al Marines. 

Colonels « . . . . 0 14 6 

Lieutenant-Colonels . . . 0 11 0 

Majors . . . . 0 9 6 

Captains • . • .070 

First Lieutenants of 7 years standing 0 4 6 

The rest 0 4 0 

Second Lieutenants . . 0 3 0 


Masters. 

To the first 100 on the list (being qua- 
lified for first or second rates) 

To the next 200 (being qualified for 
third or fourth rates) 

The remainder having served 5 years 
in the navy^ 2 of which as acting or 
second master, or as master’s mate 
or midshipman 

Medical (^cers. 
PhjfsicianS’-^After 10 years service 110 
3 years .0150 

Under that time • . . 0 lO 6 


! 


0 7 0 
0 6 0 

0 5 0 


Surgeons. 

Six years service .060 

Under that time . . .050 

Assistant Surgeons. 

Three years service .030 

Two years ... • .020 

Dispensers 0 5 0 


Pursers. 

To the first 100 on the list 0 5 0 

Do. next 200 do. . 0 4 0 

The remainder .... 030 

Payable Quarterly. 

The boatswains^ ganners, and carpenters of the 
navy, have pensions or superanouationsp in lieu of 
half-pay, according to the following scale, formed on 
a consideration of the total length of service as war- 
rant officers, with the length of service in commis- 
sion. 


ToUl Service. 

CommiwioDcd Service. 

Peneian. 

Years. 

Years. 

L. 

30 


....85 

SO 


75 

SO 


65 

30 


55 

20 


75 

20 

15 


20 

10 

55 


20 5 45 


15 

15 

60 

15 



J5 

5 

40 

10 



10 

5 

...35 


In point of half>pay and other pecuniary emolu- NavslPrize- 
roents, the navy has much the advantage over the Money, 
army, more particularly in the chance of prize-money, 
which but seldom falls to the share of the army, ex- 
cept on some conjoint expedition. On the com- 
mencement of a war a proclamation is issued by the 
King, directing that the net produce of all prizes 
taken by any of his ships of war, shall be for the en- 
tire benefit and encouragement of the flag-officers, 
captains, commanders, and other commissioned offi- 
cers, and of the seamen, marines, and soldiers on 
board at the time of the capture ; and directing also in 
what manner the distribution shall be made. Many 
very handsome and, in some instances, very;.splendid 
fortunes have been made by captures of the enemy’s 
ships. 

Another great encouragement for young men to en- Honour 
ter the naval service arises from the honours bestowed Hc- 

by the Sovereim for any brilliant exploit. Thus, in 
coDseauence of the skill and bravery which were ex- 
hibitea in the ^reat and glorious action of the 1st of 
June 1794, h» Majesty was graciously pleased to 
confer on Earl Howe the Order of the Garter; Vice- 
Admirals Graves and Sir Alexander Hood were 
made Barons of the Kingdom of Ireland ; and Rear- 
A'dmirals Bowyer, Gardner, and Pasley, together 
with Sir Roger Curtis, Captain of the Queen Char- 
lotte, were created Baronetf . Gold medals anik 
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Nary. 


chains were also distributed to such admirals, and 
' gold medals to such captains, as were particularized 
ih Lord Howe's dispatches. The first Wutenanta of 
each ship were jpromoted to the rank of commanders ; 
anil pensions or L. 1000 per annum were granted to 
Rear-Admirals Bonyer and Pasley. 

For the action of 14th Februaiy 1797» Lord St 
Vincent was advanced to the dignity of an Earl, and 
a pension granted to him of L.3000 a-year; Vice- 
Admirals Thompson and Parker were created Baro- 
nets ; Commodore Nelson received the Order of the 
bath, and Captain Calder of the Victory, the honour 
of Knighthood ; and gold medals were distributed 
to the admirals and captains. 

For the action of the 11 th October 1797, Admi- 
ral Duncan was created a Viscount, with a pension 
of L. 2000 a^year; Vice-Admiral Onslow made a 
Baronet, and Captain Fairfax had the honour , of 
Knighthood. Gold medals were also distributed to 
the admirals and captains. 

For the action of the Ist August 1798, his Ma- 
jesty w'as pleased to testify his sense of the import- 
ance of this brilliant achievement) by raising Sir 
Horatio Nelson to the dignity of the Peerage, by 
the title of Baron Nelson of the Nile ; and by direct- 
ing medals to be distributed to the captains. The first 
lieutenant of the Majestic was made a post-captain, 
and the first lieutenants of the other ships were pro- 
moted to the rank of commanders. And for the at- 
tack of the Danish fleet at Copenhagen, Lord Nel- 
son was raised to the dignity of a Viscount, and on 
Admiral Graves was conferred the Order of the Bath. 

For thcevcrmemorable action of Trafafgor, in which 
Lord Nelson fell in the arms of victory, his Majesty 
was pleased to confer on his brother the rank of an 
Earl, with a pension of L, 5000 a-year ; and the sum 
of L. 120,000 was voted by Parliament for the pur- 
chase of an estate to be onnexed to the title. Ad- 
miral Collingwood was raised to the dignity of a Ba- 
ron ; Lord Nortbesk was honoured with the Order 
of the Bath, and Captain FJardy was created a Ba- 
ronet. The captains had medals ; five lieutenants 
were made post-captains ; 24 lieutenants, command- 
ers ; 22 midshipmen were made lieutenants; and 
the senior captain of marines made brevet-major. 

By this last act of Lord Nelson s life was annihi- 
lated the last remaining hope of the combined na- 
vies of France and Spain, and a blow given to 
the naval power of the enemies of Great Britain, 
which they never recovered during the remainder of 
the war. 

In the minor victories of Sir John Warreh, Sit* 
John Duckworth, Sir Robert Calder, Sir Richard 
Strachan, Lord Gambier, and Lord Exmouth, and 
even for brilliant actions of single ships, appropriate 
distinctions have never been withheld. Exclusive of 
peerages and baronetcies, the honours bestowed for 
j^llant conduct in the naval service consist of 25 
Grand Crosses of tlte Bath, 70 Knights Command- 
ers, and 130 Companions of the Bath. 
iVnsiomfor Tlie provision which is made for officers, in the 
event of losing a limb, or being so severely wounded in 
the service, os to be of equal prejudice to the habit of 
body with the loss of a limb, is another Untourago* 
ment for entering the naval service* 


Woiindf. 


For an admirah from L.SOO to L.700 per annum* 

A post-captain, wounds, L.250, loss of a limb, L.S00. 
Commander, do. L.150, do. L.200. 
Lieutenant, do, L.91, 5s. do. L.91, ,58. 

Marine offitelrs the same as in the army^ 

A provision is likewise made for the widows of the widows' 
commission and warrant officers of his Majesty's na- Pcnaions. 
vy, under the title of the « Widow’s Charity," the 
management of which is vested in a Court of Assist- 
anu aimually chosen, consisting chiefiy of the Lords 
Commissioners of the Admiralty (the First Lord be>MP-,.» ^ 
ing President), and the flag-officers of the navf , 
making in the whole dghteen. | 

The funds arise from, 1. A deduction of threj - 
pence in the pound from the pay,'^naIC|)5y^ 
sions of the commission and warrant officersm>iWp 
navy. 2. The amount of the wages and value of tno 
victuals of 07te fictitious man in every 100, borne on 
the books of ships in sea-pay. And, 3. Interest of 
the capital vested in the funds. During the late war, ^ 
the amount of the revenue from these sources was 
from L.90,000 to L.100,000; and the amount of 
pensions were abgut L,70,000 a-year. The pensions 
are almwed according to the following scale, being 
similar in most cases to the widows of officers in the 
army of corresponding ranks ; the latter arc provid- 
ed for by un annual vote of Parliament. 

Sca/e of Pensions 

The widow of a Flag-Officer of his Ma- 
jesty's fleet. - . L. 120 0 0 

^ of a Captain, superannuated 
with the rank of liear- Admiral, 100 0 0 

- of a Post-Captain, of three 

years standing, - . 90 0 0 

of a Post- Captain, under 

three years standing, - 80 0 0 

""■■■ ■ of a Commander, - 70 0 0 

— — ■■ - ; of a Lieutenant, superannu- 
ated with ihe rank of Commander, 60 0 0 

■■■ '■* - — of a Lieutenant, - 50 0 0 

— of a Master, - 40 0 0 

————— of a Surgeon, - - 40 0 0 

— of a Purser, - 30 0 0 

— — — — - of a Boatswain, - 25 0 0 

— ■■■ of a Gunner, - 25 0 0 

of a Carpenter, - 25 0 0 

— of a Second Master of a 

Yacht, or Master of a Naval Vessel 
wairanied by the Navy Board, - 25 0 0 

And the widow's of officers of the Royal Marines 
are entitled to the following pensions : 

Per Annum* 

I'he Widow of a General Officer, L.120 0 0 
Do. Colonel, • • 90 0 0 

Do. Lieutenant-Colonel, 80 0 0 

Do. Major, . - . 70 0 0 

Do. Captain, . 50 0 0 

Do. First Lieutenant and Sur- 
geon, . . 40 0 0 

Do. Second Lieutenant and 

Assistant- Surgeon, 30 0 0 

In addition to these pensions, there has recehlly Compassitin. 

10 Ate Fund. 
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Navy, been eetablishcd a Compassionate Fund, for the re- 
lief of such widows and orphan children as may ap- 
pear to be objects of compassion. The sums an- 
nually required are voted by Parliament, and at pre- 
sent do not exceed from L.60(X) to L.7OOO a-year. 
Provibion for No provision, however, had been made for the 
.SLAiiicn. brave seamen who fought the battles of their coun- 
try, excepting for such as had been wounded in 
fight with the enemy. In the year 1588, aher the 
memorable defeat of the Spanish Armada, the wound- 
, ed seamen petitioned Elizabeth for relief, upon which, 

y\th the advice of the Lord High Admiral and the 
l-ommissioncrs of the Navy, and with the consent of 
■lie inferior officers and seamen, the sum of sixpence 
.1 mop.^’. was deducted out of the wages of warrant 
^dfF^ers and seamen, for the relief and maintenance 
m such as were hurt or maimed in the service. The 
money so raised was deposited at Chatham in a 
chest, under the superintendence of the Yard Offi- 
, cers and the Warrant Officers of the Navy. As the 
funds increased, the management of them was trans- 
ferred to certain Commissioners and Governors ; and 
in order to do away in some measure the inconveni- 
ence of compelling seamen from the western ports 
to go to Chatham for their pensions, the, chest was 
removed, by the 48d Geo. llLto Greenwich Hospi- 
tal ; and the power and authorities of the former 
trustees were vested in the First Lord of the Ad- 
miralty, the Comptroller of the Navy, the Governor 
of Greenwich Hospital, and the Auditor of the same 
hospital, all for the time being, who, by lliis act, arc 
created a body politic and corporate, by the name 
of the Supen isors of the Chest of Greenwch ; the 
said supervisors to appoint five Directors from the 
ofliccr.s of Greenwich Hospital, to have the imnie* 
(liatc management of the business. 

In the course of the late war the funded property 
amounted to nearly L.1,000,000 in the S per cents^ 
the monthly sixpences, medals, 8cc. to nearly L,70,000 
per annum f and the $ of 5 per cent, on the net pro- 
ceeds of prizes to about L.1<0,000; making a net an- 
nual income of about L. 180,000. 
of Al< The annual allowances made to pensioners were 
1 :wAncc9. regulated according to the following scale : 


Total blindness, . . . L.20 

Loss of sight of one eye, the other im- 
paired, according to the degree of 
blindness, . • L.8 to L.18 

Loss of sight of one eye ; the other not 


impaired, . ... 6 

Loss of arm, taken out of the socket, each 20 
Loss of arm above the elbow, each 16 

Loss of arm below the elbow, each 14 

Loss of leg above the knee, each 14 

Loss of leg below the knee, each 12 

Double rupture, . . 12 

Single ditto, retainable by a truss, 4 


Single rupture, not retainable, or very 
bad, according to the nature of the in- 
jury, from L. 6 to L.IO 

Loss of thumb, or fore fiogcr, close to 
the hand, 6 

Loss of thumb, or fore finger, first joint 
remaining, ... 4 

VOL. VI. PART I. 


0 0 


0 . 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 


0 0 
0 0 
0 0 


In all cases of wounds, fractures, &c. for which 
no positive scale could be affixed, f n allowance was 
made from the examining surgeon's report of the in- 
jury sustained, and a pension was granted for life, or 
term of years, according to circumstances. 

When the wound or hurt was not thought of suffi- 
cient consequence to entitle the party to a pension, 
a sum of money was given as a full compensation. 

Every man, at time of entry on the list, was paid 
the amount of half a year’s pension, as present re- 
lief, wliich money was not deducted from growing 
pension. 

Since the conclusion of the late war, the funds of 
the chest of Greenwich have been amalgamated with 
those of Greenwich Hospital, both of which are now 
under one and the same management. 

The establishment of Greenwich Hospital cm- t>recnwicii 
braced more extensive objects. The first idea of **®*'P*‘**’ 
this noble institution, the glory and ornament of 
this kingdom, has l>cen ascribed, with every appear- 
ance of justice, to Mary, the consort of William 
III. Being desirous that our gallant seamen, worn 
down by age or infirmities, as well us Bufiering from 
wounds, should not be left destitute, she made a 
grant, jointly with King William, of the Pulacc 
of Greenwich, and certain lands adjoining, to be ap- 
propriated to this purpose, in order, as stated in the 
King’s commission, to the making some compe- 
tent provision that seamen, who, by age, wounds, or 
other accidents, shall become disabled for further 
service at sea, and shall not be in a condition to 
maintain themselves comfortably, may not Adi under 
liardships and miseries, but may be supported at the 
public charge; and that the children of such disobled 
seamen, and also the widows and children of such 
seamen as shall happen to be slain in sea service, 
may, in some reasonable manner, be provided for, 
and educated.” In 1G95 the cominitteo appointed 
to examine and report on the premises, recommend- 
ed an additional wing to King Charles’s building, 
which being approved by the King, Sir Christopher 
Wren undertook the conduct of the new erections 
without any pay or reward. Since that time various 
additions and improvements have been made to this 
magnificent pile of building, which was completed 
very nearly as it now appeals, in the year 1778. 

The King granted L.2000 a-ycar towards the 
carrying on, perfecting, and endowing this hospital. 

The great Officers of State and wealthy individuals 
also subscribed liberally to the undertaking. It was 
at the same time enacted by Parliament, that a de- 
duction of sixpence per man per month slfould be 
made out of the wages of ^11 mariners for the use of 
the hospital ; and power was given to the Lord High 
Admiral to appoint commissioners for receiving the 
said duty, whose office is situated on Tower Hill. 

In 1699 his Majesty contributed the sum of L. 1 9,500, 
being fines laid by the Hou8e«of Lords on certain 
merchants convicted of smuggling. In 1705 Uucen 
Anne assigned to the use of the hospital the effects 
of Kid the pirate, amounting to upwards of L. 6000. 

In 1707 Robert Osboldiston, Esq. devised by w ill half 
of his estate, which was valued at L. 20,000. In the 
same year Anthony Bowyer gave the reversion of a 
considerable estate for the use of the horpital. 

It 
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seamen. The principal petty officers, in addition to 
the above rates of pension, are entitled to oiU) half- 
^ penny a day for the number of years' service ; the 
inferior petty officers to one farthing. 

All the above mentioned pensions may be forfeit^ 
cd by misconduct, by desertion, and by-sentence of 
a Court-Martial. Also^ by neglecting, or omitting, 
to attend at such port, or place, ond at such time 
as shall, in time of war, or in prospect of a war, be 
appointed for the assembling of the pensioners, by 
the Lords Commissioners of the Admiralty, 
f To this noble institution is appended an asylum, 
^br the maintenance and education of the children 
)f officers and seamen of his Majesty’s naval service. 

The Naval Aaylum was originally instituted by 
<ie i’atriotic Fund and private subscriptions, and af- 
terwards established at Greenwich, by warrant un* 
(ler the King's sign-manual, dated January 1818, 
appointing the Lords Commissioners of the Admi- 
ralty to be commissioners and governors, who, with 
twenty- four directors, iprere to superintend and ma- 
nage the same. The object was, the maintenance 
and education of a certain number of orphans and 
other children of the non-commissioned officers, sea- 
men, and marines of the royal navy. As it was ma- 
nifest, however, that this establishment, so conti- 
guous to the hospital of Greenwich, could be ma- 
naged without inconvenience by the commissioners 
and directors of that hospital, under a more ofieetive 
and economical system, his Majesty was pleased, by 
his warrant of January 1821, to annul the former 
warrant, and to vest the superintendence and inter- 
nal management of the said asylum in the commis- 
sioners and governors of Greenwich Hospital. 

The two schools of Greenwich Hospital, and the 
Naval Asylum, and the funds tiiercof, are now there- 
fore incorporated. The internal management is con- 
fided to the Board of Directors, and one of the cap- 
tains of the hospital is intrusted with the general su- 
perintendence. A chaplain, and proper schoolmos* 
ters, sclioolmistresses, matron^ with inferior assist- 
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ants, male and female, with moderate salaries, reside 
in the building. The number of children maintained 
and educated in the Institution are : 

In the Boys* Upper School, - - 200 

Ditto, Lower School, - - 600 

Girls, 200 

Id the whole, 1000 

To the upper school no boys arc admitted but the 
sons of seamen and marines, slain, drowned, or dead ; 
of pensioners in the hospital; of seamen disabled, 
past their labour, or otherwise objects of charity ; of 
officers in the navy and marines, on the production 
of a required certificate of poverty. The age of ad- 
mission from eleven to twelve ; the continuance in 
the school three years, when they are bound appren- 
tices to the merchant service. Presentations by tlic 
directors in rotation. 

The boys and girls of the lower school are the 
children of seamen and marines of the naval service, 
admitted by the Board of Directors, giving a prefer- 
ence to orphans. The age of admission from nine 
to twelve years inclusive ; but none to be retained be- 
yond the age of fourteen. The boys to be sent into the 
navy, or merchant service, or put apprentices to 
some trade. The girls, at the age of fourteen, to be 
apprenticed to trades, or sent to service. 

Thus are all the dasses of officers, seamen, and 
marines, who have faithfully served in the navy, 
provided for by the state ; and the children of 
such as may bo in indigeni circumstances receive 
an education at the public expcnce, suited to their 
condition in life. 

The total expcncc of the whole navy, including 
every branch of the service, civil and military, for 
one whole year, in the middle of the late war, may 
be estimated at about - L. 18^000,000 

In the ^ear 1822, according to the esti- 
mates laid before Parliament, at about 5,000,000 
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NECKER (James), a well known statesman and 
financier of France. He was born, 80th September 
1782, at Geneva, of a respectable family, originally 
from the north of Germany. At the age of fifteen 
he quitted Geneva, and proceeded to Paris with a 
view to push liis fortune in that city. He enter- 
ed first into the banking-house of Vernet, and af- 
terwards into that of Thelluspn, of which he be- 
came the cashier, and at length a partner. ' On the 
death of Thclluson, he established a bank on his own 
account, by which he accumulated a very large for- 
tune. After twenty years of unremitting attention to 
business, he married a Protestant lady of respectsibie 
family, but in reduced circumstances, the patrimo- 
nial estate having been lost In consequence of the 
revocation of the edict of Nanta. WiBi this lady 
he appears to have enjoyed the highest degree of do- 
mestic happiness. A short time after his marriage, 


he was named minister of the republic of Geneva at 
Paris ; and in accepting of this employment, he re- 
fused the emoluments wl&ich were attacfaccl to it,— 
a degree* of forbearance not very usual in public 
men, but in which he resolutely persisted during 
the whole course of bis political life. Two works 
which he published, namely, A Emlopum on CoU 
bert, and a treatise On the Legislation and Trade 
of Cant, had greatly spread the reputation of his poli- 
tical talents ; and he hod fortunately succeeded in ad- 
justing some differences between (he East India Com- 
pany and the Crown, in such a manner as to receive 
the approbation of both parties, — a circumstance 
which added to the weight of his character. 

About this time the disorder in the state of the 
French finances had become so alarming, that it was 
found necessary to break tliroagh the routine of 
official promotion, and to choose able men for 



m NEC 

Necktr. thc public scrvicc wherever they could be found. 
These inducements so far outweighed the objec- 
tions io M. Ncckcr, us a foreigner and a Protest- 
ant, that, after some private conversations with M. 
Maurepns, he was, in 1776, appointed Director of 
thc Royal Treasury, and in the following year. 
Director-general of the Tinances. The great ob- 
ject of Si. Nccker was to introduce order and 
economy in the public management. With ibis 
view, he found hiiiisolf compelled either to suppress 
useless offices, or to diminish emoluments ; and his 
retrenchments drew on him the enmity of all those 
who suifered by his cconumieul reforms. A party 
was formed against him, cliielly composed of rapa- 
cious courtiers; and though thc repeal of several 
oppressive imposts had conciliated thc general good- 
will of thc people, he was daily tlio object of mali- 
cious libels. His severe measures of economy had al- 
so excited thc dislike of thc minister ]\T. Maurepas; 
though others ascribe his liostility to a diiferent cause; 
namely, to his disappointment .^t not finding in 
Ncckcr that subserviency whicii be expected from a 
person of bis comparatively obscure origin, and a 
Protestant. Whatever was thc reason, the minister 
was among the number of his enemies, and he is 
charged by his daughter, Madame do Stae), with se- 
cretly instigating those libellous attacks of whicii M. 
Nccker was the object. To enable lum, according 
to Madame dc ^tael, the better to struggle with his 
opponents, he requested some signal mark of royal 
favour, such as a scat in the Council, which was 
granted* This demand on the part of Nccker gave 
rise to new and acrimonious discussions ; in thc 
course of which he tendered his resignation, after 
he had been in office five years. Others give a dif- 
ferent account of this transaction. Under the in- 
fluence, it is said, of that passion for popular ap- 
plause, which was thc torment of his life, he pub- 
lished, in 17tSl, tlic well known piece on the state 
of thc Pinances entitled Lc Complc liendu an /foi, 
of which an immense number of copies were sold. 
Elated by this success, he made his demand for 
a scat in the Council, but was objected to on the 
ground of his religion, licing persuaded that this 
scruple would be abandoned, he persisted, and of- 
fered his resignation, which w'us uccepled, and he 
became in this manner, us is alleged, tiie dupe of his 
presumption. 

The enemies of Nccker reproached him with in- 
dulging, during his short administration, his passion 
for popularity at the expencu of the public interest. 
The great point whicii he laboured to establish in 
his Complc Rendu was, tfiat there was no deficit in 
the public revenue, and that there was no necessity 
for additional taxes. In lieu of new impositions, he 
is charged with supplying the public necessities by 
the expedient of large loans, — postponing, in this 
manner, the evil day, but accumulating on posteri- 
ty a progressive load of debt, which, sooner or later, 
must be provided for by adequate taxes, — and all 
this to procure a temporary po|)ularity at thc ex- 
pence of his rivals. Notwithstanding these objec- 
tions, he hud numerous partizans, especially among 
the men of letters, who regarded his elevation to 
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power as the triumph of philosophy and liberal prin« Nockor. 
cipies over aristocratical prejudice. 

After his resignation,, he retired to Switzerland, 
where he purchased the barony of Copet. In 1784, 
he published an able work, further illustrating his fi- 
nancial policy, entitled Dc C Administration des Fi- 
nances. This work, of which 80,000 copies were 
speedily sold, served to support the reputation of his 
plans, and also to keep together his adherents, whose 
numbers formed a counterpoise to thc influence of 
his enemies at court. 

In 1787» M. de Calonne convoked thc Assembly, 
of thc Notables, and in bis opening speech to that 
body, he impeached thc accuracy of the statements 
contained in the Comptt Rendu. It was not to be 
supposed that M. Neckcr would quietly submit tq- 
this charge. He sent a memorial on thc subject to 
thc king, with various other papers, for the purpose 
of proving thc correctness of his calculations. Ills 
majesty having read these documents, requested that 
they might not be published; a proposition which by 
no- means suited the views of M. Neckcr. His state- 
ments were accordingly printed, on which he was 
exiled, by a Icllre dc cachet^ forty leagues from 
Paris. 

M. dc Calonne did not, however, remain long in 
power ; and thc Archbishop of Toulouse, by whom he 
was succeeded, was also obliged to resign, and to 
make way for M. Nccker, the favourite of the people, 
who was reinstated in his former post in August 
1788. A new and remarkable era was now about 
to open in the history both of Prance and of tlie 
world. Thc writings of the French philosophers 
and men of letters had gradually given currency 
to notions of constitutional freedom. The people 
could no longer endure, like their forefathers, the 
bondage of feudal privileges, by which the few ac- 
quired thc power of oppressing the many. They 
had become jealous and discontented, and were deep- 
ly irritated at the insolence and oppression of the'aris- 
tocratical body ; and with tliose indignant feelings 
were mingled, in the minds of thc popular leaders, 
thc brilliant visions of speculative reform. Rut so long 
as tbepeoplc wanted u legitimate organ through wliieh 
their voice could be heard, it was clear that w hut- 
everrnight be their feelings, they could make Jillieim- 
pressiun on the measures of the state. What was want- 
ing in this respect was now about to be supplied ; and 
the popular voice, hitherto so little considered, was, 
through the representative body, to become tlic pre- 
eminent influence in thc government. At this period 
the French Government was assailed byu complieution 
of difficulties, the chief of which was the impracticabi- 
lity of raising the necessary supplies, and the danger ol 
an immediate bankruptcy. A great scarcity also pre- 
vailed uC Paris, which rendered the populace unusual- 
ly discontented and tumultuous. In this emergency 
various expedients were suggested ; and thc convo- 
cation of the States General, which had been long 
talked of, was advised by M. Necker as likely to 
give general satisfaction to the people. In assent- 
ing to this proposition, it was thc plan of the court, 
that thc diil'erent orders of the clergy, nobility, and 
commons, should vote in separate chambers, in or-^ 
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Necker. Jcr that the deputies of the commons might be con- 
trolled by the other two bodies. But the popular 
leaders were by far too penetrating to allow their 
influence to be annihilated by this device. They de- 
termined^ from the beginning* that the three orders 
hhould sit and vote together ; and, as is well known, 
after various fruitless efforts to bring about this union, 
the commons resolved to form themselves into an As- 
sembly for the dispatch of business, without regard to 
the other two chambers. This decisive step proved 
effectual, and the three chambers at length all met 
and voted in one house, by wliich the whole power 
was thrown into the hands of the commons. 

During these transactions, Louis and his advisers 
pursued a weak and vacillating policy. They saw, 
V'hcn it was too late, the error they committed, or sup- 
posed themselves to have committed, in putting into 
the hands of the people the powcrf^al weapon of a 
representative body. Hut in place of yielding to the 
necessity of circumstances, and conciliating this new 
power, which they could now no longer resist, by 
conceding with a good grace every just demand of 
constitutional right, they endeavoured to recover the 
ground which they had for ever lost ; vainly strug- 
gling against the power of the commons, and me- 
ditating even the most violent measures for the 
recovery of their authority. It was in pursuance* 
of these views that troops were drawn from the most 
distant parts and encamped around Paris a mea- 
sure, the only construction that could be put upon 
which was, that it was intended to overawe the 
deliberations of the Assembly, or, perhaps, to dis- 
solve it at once at the point of the bayonet. These 
violent courses M. Necker opposed, and he was ac- 
cordingly dismissed on the llth July 1789r and or- 
dered to quit the kingdom in twenty-four hours. 
This order lie obeyed with equal secrecy and chV 
patch, and had arrived at Brussels before it was ge- 
nerally known in Paris that he was out of ofKcc. 

It is impossible to describe the consternation 
which prevailed in the capital when the dismissal 
and exile of this favourite minister was made known. 


Tlie pc'rson who first communicated the intelligence 
wob considered as a madman, and with difficulty es- 
caped some harsh treatment ; and the event was 
no sooner confirmed, than all the shops and places 
of amusement were shut up, and hi.s bust, with 
that of the Duke of Orleans, was paraded through 
the streets, dressed in mourning. These proceed- 
ings were interrupted by a German regiment ; the 
busts were broken in pieces ; and in the course of 
the tumult one man lost his life, while others w^erc 
wounded. Fresh troops arriving, a serious conflict 
ensued ; and an old man being cut down in the 
Thuillorics by an officer of distinction, the popu- 
lace were enraged to the highest pitch, and being 
joined by the French GuardS| who deserted their 
fleers, they at last succeeded in overpowering the 
Germans. New outrages and tumults succeeded; 
the Bastille was stormed ; and the capital became 
the scene of bloody massacres, while the people's 
minds were at the same time filled with dismay at the 
near approach of foreign troops, from whom they 
apprehended nothing less than the sack of the city. 
Jn the midst of these alarms, thev beseeched the As- 


sembly to intercede with the king for the recal of decker, 
their favourite minister. The necessity of complying 
with this demand was at length seen by the king, 
and a letter was written to M. Necker, requesting 
him to return. 

M. Necker was at Basle when he received this let- 
ter, with the request contained in which he resolved 
immediately to comply. His progress to Paris was 
one continued triumph, lie was cheered as he pass- 
ed through the different towns by the acclamations 
of multitudes, wlio hailed him os their deliverer. 

This popularity, however, was not of long dura- 
tion. Alarmed by the excesses which had already 
taken place, M. Necker became desirous to support 
the authority of the sovereign ; and, without conci- 
liating the confidence of the king’s friends, he lost 
that of the popular party. By the Royalists he was 
always hated ; he now became an object of suspi- 
cion to the more violent patriots, and was reproached 
as an aristocrat. Seeing liis popularity on the de- 
cline, he resolved to retire, and he accordingly wrote 
a letter to the Assembly, pleading the necessity of 
repose for the restoration of his healtli. No notice 
was taken of this letter ; and his personal safely 
being now in danger from the violence of the people, 
lie quitted Paris, in a private manner, in ihc month 
of December 1790. 

After the loss of pow'cr and popularity, M. 

Necker seems to have sunk into the greatest dejec- 
tion. 1 could have wished,'’ says Mr Gibbon, 
who passed sonic days with him about this period, ^ to 
have exhibited him as a warning to any aspiring 
youth possessed with the demon of ambition. With 
all the means of private happiness in his power, be 
is the most miserable of human beings; the past, the 
present, and the future, arc equally odious to him. 

When I suggested some domestic amusements, he 
answered with a dec[) tone of despair, * In the state 
in which 1 am I can feel nothing but the blast which 
has overthrown me.’ ” 

His mind was soon diverted from the disappoint- 
ments of ambition by domestic griefs of a more poig- 
nant nature ; bis wife, to whom he was deeply at- 
tached, dying after a long illness, in which he attend- 
ed her with great affoctiun. He had now recourse 
to wrirJng to divert his melancholy, and several 
works, which he published, were the fruits of his 
labours, lie died at Copet, on the 9tli April 
1804*, after a short but painful illness. His pub- 
lic character is, of course, differently estimated, ac- 
cording to the political views of parties. Jn kis pri- 
vate and domestic relations he was amiable and affoc- 
tionate, and appears to hiA^c been greatly beloved. 

His W'ritings, besides those already mentioned, are 
the follow'ing : 

y1/i Answer to the Memorial of the Ahbe Marellel, 
on the Kast India Co7W/?n«y, 17fl9- Memorials on 
the Provincial Administrations 9 1781. Anstver 
to the Speech pronounced hp M* de Calonnc to the 
Assembly of Notables, 1787. Nexo Explanations on 
the Comple Rendu^ 1788. Of the Tmj)ortanee of 
Religious Opinions, 1788. Observations on the 
troduction to the Red Book^ 1790. On the Admi- 
nistration of M. Necker, bp Himself, 1791* On the 
Executive Power in Great Staler, 1701* Gn the 
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.\e|jauJ rrcnch Revolution, Course of Religious Mo- 

NiilJrJmtlv ItSOO. Last. Cinva of RolUia and Finance. 

> j See Didionmiire Vnivcr&eUc^ Article Ni:ckek 

Rio^raphic Univvrselle, Article Nkcker M^muircs 

•swr la Fie Frivtc dv won Fere, par Madame la Ha- 
ronno du Stacl-llolstcin, suiviy ties Melanges de M. 
Ncckrr. (o.) 

NKPACTL, a long but narrow kingdom of Nortli- 
LM-n Hindostan, bounded on the north by the great 
range of Himmaluya mountains, on the south by the 
provinces of Bahar, Oude^ and Delhi, on the east it 
is limited by Houtan, and the territory of the rajah 
of Si Kim ; and previous to the late war with the 
British, their conquests extended to the banks of the 
Suttelcge, tl)c eastern river of the Punjab. The 
kingdom was then divided into the following pro* 
vincos, viz. Cioreali, Kyrat, Morung, Muckwany, 
Mockwanpore, Lamjung, 2^1* Rajahs, Kemaon, and 
Almora. The valley of Ncpaul proper, from whence 
the kingdom takes its name, is nearly of an oval fi- 
gure ; its greatest length from north to south being 
12 miles, by 9 in the greatest breadth. On the 
north and south it is bounded by lofty mo\intains, 
but is more open to the cast and west. This small 
track is very populous, and, besides the capital Catn* 
mandoo, is filled with village.^. This valley, although 
situated between the 27th and 28lli degrees of N. 
lat. is so elevated, that it enjoys an Kuropean climate, 
and the mountains, covered with snow, arc in sight 
the whole year round. The soil is productive, and, 
ill some place.s, yields two crops in the year. The 
mountains of Ncpaul contain mines of copper and 
iron ; and, although commerce is not encouraged, 
it sends to Bengal ivory, wax, honey, timber, bastard 
cinnamon, cardamums, walnuts, &c. ; and takes in 
return, muslins and silks of Bengal, carpets, spices, 
tobacco, and European goodst 

The government is despotic, and the rajah is con- 
sidered as the proprietor of the soil. The natives 
arc in general a hurdy and courageous race ; and 
during the late war gave the British much annoy- 
ance. Tliis, however, partly arose from the scat of 
war being in a mountainous and cold country, to 
which the British sepoys had not been accustomed. 
The prevailing religion is the Hindoo, but many of 
the inhabitants arc supposed to be descendants of 
Tartars, and reckoned impure. The tribe called 
Newars admit of poliandry, or rather the women are 
at liberty to divorce their husbands, and take others 
as oflcn as they choose. The Brahmins of Nepaul 
arc very numerous, and deeply skilled in Sanscrit 
lore. One of the libraries is said to contain 1 5,000 
volumes in that labguago. There are five vernacu- 
lar languages, but the Hindostany is pretty generally 
understood — Edinburgh Gazetteer, or Geographical 
Diciionarif, Vol. IV. For an account of the late war, 
see the Article India, in this Supplement. 

NETHERLANDS, a kingdom newly erected in 
Europe, in consequence of the fall of the French 
empire. It is composed of the ancient republic of 
the United Netherlands, usually denominated Hoi. 
land, of the Austrian Netherlands, commonly called 
the Belgian Provinces, of the Bishoprick of Liege, 
and of the provinces of Huissen and Zevenaar, for- 
merly belonging to Prussia. It is a compact do- 
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minion, bounded on the west by the German Ocean, Ntitherlamib. 
on the north by the German Ocean and the Zuyder 
Sea, on the east by the duchy of Oldenburg, and by 
tlic Prussian provinces of Westphalia and the Lower 
Rhine, and on the south by France. 

Tlic erection of the kingdom of Holland by Bona- 
parte, and its subsequent union with France, were at- 
tended with alterations in the names and the di- 
visions of the Provinces, or, as they were previously 
called, the States ; and similar divisions were made 
in the Austrian provinces, whicti produced much 
confusion but since the establishment of the new 
kingdom, such divisions have been adopted as best 
reconcile the ancient denominations with the novel 
political condition of the country. 

The recent divisions of the kingdom are into th*.' 
following provinces, which are arranged according to 
their ranks. 


Provinces. 

Capitals. 

Po])ulutiuii 
of the 
Cupj tills. 

] North Brabant 

Herzogenbuscli 

13,3R) 

2 South Brabant 

Brussels 

72,‘2S0 

3 Limbourg 

Limbourg 

8,200 

4 Guelderland 

Nimmeguen 

12,780 

5 Liege 

Jaege 

■*5,800 

(i F^ast Flanders - 

(ihent 

4+,000 

7 West Flanders - 

Bruges - 

:12,9!)0 

8 Hainauit 

Mous 

18,100 

9 Holland (North *1 
and South) f 

Amsterdam 

19.3,180 

10 Zealand 

Middleburg 

20.800 

11 Namur 

Namur 

l.'>,100 

12 Antwerp 

Antwerp 

62,000 

1.3 Utrecht 

Utrecht 

.33,100 

14 Friesland 

Leuwarden 

16,500 

15 Overyssel 

Deventer 

10,100 

l6 Groningen 

Groningen - 

21,600 

17 Drenlhe 

Assen 

1,100 

18 Luxembourg - 

Luxembourg 

10,250 


The other most considerable cities and their po- 
pulation are the following : 

Alost, 10,920. Cortryk, 13, .570. Delft, 1 3,850. 
Dornick, 2J,300. Dort, 39,500. Gouda, 11,370. 
Haarlem, 20,100. Hague, 42,700. Leyden, 30,6*80. 
Lokcren, 11,940. Louvain, 18,580. Macstricht, 
17,96U Mechlin, 16,090. Ostend, 10,500. Rot- 
terdam, .33,800. St Nicholas, 10,980. Verviers, 
10,070. Ypres, 15,150, and Zwoll, 13,060. 

Although the duchy of Luxembourg is included 
in the kingdom of the Netherlands, in the view wc 
are taking of it, yet it is in reality a part of Ger- 
many, and its capital, one of the strongest fortresses 
in Europe, is garrisoned by the confederates. The 
King of the Netherlands has, indeed, the nomination 
of the governor of the castle, but the consent of the 
Allies is requisite, before he can enter upon the 
command. Thus, the annexation of Luxembourg to 
the kingdom of the Netherlands resembles that of 
the duchies of Holstein and Lauenburg to the 
kingdom of Denmark. 

The surface of this kingdom, according to the 
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Nc-aierlands.most accurate calculations, amounts, in tlie northern 
provinces, to 1 0,588 square English miles ; from 
which must be deihicted for the Zuyder Sen, the 
lakes, rivers, and canals, 5205 square miles ; leaving 
11,383 miles. The whole extent will then be thus : 

Extent. In the nine northern provinces, 11,383 
In the eight southern provinces, 11, Ml 
In the duchy of Luxembourg, 


24,870 square 

miles, or 15,916,800 English acres. 

According to the census of the year 1816, the po- 
pulation was as follows : 

0 

The northern provinces, 2,010’,15<> 

The southern provinces, 3,219,841 
The duchy of Luxembourg, 225,945 


f>»491,94'5, being 

somewhat more than one liuniarf being lo every three 
acres of land ; a density of population far exceeding 
that of any other country of Europe, with the excep- 
tion of the small and highly productive duchy of 
Lucca in Italy. The difference in the density of 
])opu]ation in the different provinces is very great.- 
The most thickly peopled of them. East Flanders, 
contains 560 inhubitants to the square mile, or near- 
ly one to each acre ; whilst Dronthc contains only 
.59 to the square mile, or less than one to every ten 
acres. The average population of the provinces of 
the United Netherlands is 180 to the square mile, 
or about one person to three acres and a half; of 
the provinces of the Austrian Netherlaruls 296 to 
tlic square mile, or one person to two acres and a 
quarter ; and of the duchy of Luxembourg, 66 to 
the square mile, or nearly one to ten acres. • 

! . (■(> oi the Almost the whole of this united kingdom posscs- 
( . jjjjs jj flat surfacoi with scarcely a hill on the greater 

part of it. The level of most of tlie lands on the 
norllicrn part is below that of the sea that bounds 
it, when the tide is at the highest, and is only pro- 
tected from inundations by such powerful embank- 
ments called dikes, as demonstrate the patient per- 
severance and the wealth of the proprietors. In the 
southern part, the Belgian provinces are mostly 
level, though sufficiently above the sea not to need 
the protection of embankments. In the parts border- 
ing on towards France, especially in the provinces of 
Liege, Namur, and Luxembourg, including a por- 
tion of the ancient forest of Ardennes, the surface 
is more irregular, in some parts undulating, in others 
Jiilly, approaching almost to mountainous. There 
arc no forests, and but few trees in the northern parts, 
except, willows, which arc abundantly planted on the 
.^idcs of the canals and enibankments. In the ancient 
Belgic provinces, trees are more frequent, both on 
the borders of the fields and around the villages, but 
there are few woods except in Liege and Luxem- 


bourg. From ibis description, it will be readily per- Ncila^rUmls. 
ceived, that no picturesque scenery is displayed ; but " ^ 
the cleanliness and appearance of substantial com* 
forts in all the villages and thickly planted farms, 
gives to the traveller pleasing sensations, and evince 
most powerfully the wonders which industry and per- 
severance can achieve. 

No part of Europe enjoys such advantages for Rivers, Cn. 
dispensing abroad its more bulky productions as the 
kingdom of the Netherlands. Its navigable rivers, 
which are connected together by numerous canals, 
that serve the purposes both of draining and convey- 
ance, intersect the whole of the northern and liic 
greater part of the southern division of the kingdom. 

The principal of these rivers, the llhinc, is divided 
into two branches ; the southernmost of tlicsc takes 
the name of the Waal, and, after receiving the water 
of the Merwe, assumes the name Maas, and enters 
the Uerinan Ocean. The northernmost branch of 
the lllnnc is divided into two streams, one, called the 
Ysscl, runs to the Zuyder Sea, the otlier, retaining its 
original name, after receiving the waters of the Lech 
and the Vecht, disappears in the sands. 'I’he Meuse, 
the most important river to the Belgic provinces, is 
navigable through the whole territory, and is the 
means of conveying from Liege the stone for build- 
ing, wliich abounds in that vicinity, and of which the 
provinces on the coast are wholly destitute. The 
Shcldt, a river of a short course, but of excellent 
navigation, divides itself into two branches, called 
the East and West Sheldt, before it enters the Ger- 
man Ocean. The Lys, the Dendcr, the Dyle, the Sam- 
bre, the Lessc, the Nethe, and many others of smaller 
magnitude, arc tributary streams to the Meuse or to 
tlie Sheldt. The Moselle, though it forms the boun- 
dary of this kingdom on its south-eastern side, and 
is highly beneficial to its commerce, passes through 
no part of it. There are few lakes in this country. 

The principal is that of Haarlem, extending over 
about 16,000 English acres, which Is connected with 
two smaller ones, the llollart and the Biesho.sch. 

The interior communication by water is so great, 
that it employs 5700 barges of dilFcrent burden, and 
upwards of 15,000 boats. 

The climate of this kingdom, from its vicinity toL'limatc. 
the sea, and from the abundance of its rivers and 
canals, is peculiarly foggy. In summer the heat is 
excessive, but highly favourable to vegetation. In 
winter the frosts arc usually very severe, and in some 
years, the rivers arc so frozen as to bear the convc}- 
nnee of cannon and heavy loaded waggons. -. Only 
the most scrupulous attention to cleanliness can, in 
any degree, protect the inSubitants i'rom the dele- 
terious tilects of their moist atmosphere, and with all 
the care that is exercised, they are much subject to 
fevers. 

The constitution of this country is a limited mo- Cio\i‘rr. 
narch}^. hereditary In the House of Orange- Nassau, 
to which the females may succeed, in case no male 
heir is loft' by the last monarch. The king can hold 


• Sec Hqfalmanak yoor hel Schrihkcljahr I8l6 ins Qravenhage ; also StaaUm aardrykkutidige Hvs* 
chrivung von het Ko'ningrj/k tier Neeacrlanden of' de XVII necdcrlandischc Provitizie/h kenever het 
Grool’IIertogdom Luxemburg, van N. G. van Kampen. Harlem, 1816. 
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Ncihcriandd. no foreign crown, nor remove the seat of government 
out of the kingdom. He is authorized to take from 
the treasury ‘2,100,000 guldens annually, for his own 
expenditure- He is allowed a summer and winter 
palace at (he expcTice of the public, but the sum ex- 
pended on them must not exceed 100,000 guldens 
annuiilly. The lieir- apparent bears the title of Prince 
of Orange, and enjoys an income of 100,000 guldens. 
'The king's minority terminates on the completion of 
his eighteenth year, and whilst under that age, the 
government is administered by a regency consisting of 
the members of the royal family. The executive 
government is vested, but with many restrictions, 
arising from the independent and varied constitution 
of the several states, in the king, who is commander 
of the army and navy, has the power of dispensing 
pardons, and whose consent is necessary both to the 
laws passed in the Provincial and in the General 
Assemblies of the States. 

Each state has its assemblies, which arc convoked 
annually, or more frequently if deemed necessary, by 
the monarch. Tlie members arc in two classes, viz. 
147, the nobles and knights ; and, 2c!, tlie citizen.s, 
who elect members to' fill the vacancies that occur in 
their body. With the assembly of the citizens, or 
burghers, rests the local administration, and, jointly 
witli the nobles, the power of enacting provincial 
laws. They api)olnt committees irom their body to 
attend to the administration of justice, of tlic reve- 
nues, and the expenditure ; which committees meet 
as well during the prorogation as the session of the 
states, and arc the medium of iiltercour^e between 
their several provinces, the monarch, and states-ge- 
neral. The levying taxes for provincial purposes 
is executed by (his body, who carefully guard against 
the imposts they levy being made to fall heavier on 
articles produced in the other states than on those 
produced within their own ; as, without such precau- 
tion, the consent of the king to the enuctnient would 
be withheld. A commissary, or administrator, no- 
minated by tlic monareli, is joined to each assembly 
of tbc provincial siati*s, and has considerable powers 
for superintending the execution of the laws. I'lie 
police managed jointly by this officer and the pro- 
vincial states, and is generally conducted with judg- 
ment, economy, and great attention to the liberty of 
the subject. 

The supreme legislature, or States-Gcncral, meets 
either at Hrusscls or the Hague. It is divided into 
two chambers. The upiicr house consists of not less 
than forty, nor more than sixty members, who are 
nominated by the king, and hold their scats for life, 
but do not transmit thetn to their heirs. The lower 
house consists of one hundred and ten members, who 
arc nominated by the provincial assemblies of the 
difficrent states. The members of these two bodies 
arc chosen both from the Dutch and Belgian pro- 
vinces ; and, as in the latter, the French language is 
used by all but tbc peasantry, their debates ore con- 
ducted in cither the Dutch or the French tongues, 
according to tbc part of the kingdom uf which the 
speaker is a native. 

.ludicml Ad- The judicial administration is in an imperfect state 

ministration, at present, owing to the dificrent provinces having 
different systems of law. The legislative body has 
11 


been sedulously employed in forming a general code NedierUnds. 
which shall embrace the whole kingdom, but, from 
the various usages and rights of ancient establish- 
ment, which they wii^h to protect, it has been found 
to be attended with almost insurmountable difficulties. 

In the meantime, the securities for the personal 
liberty of the subject arc of more practical efficacy 
than arc to be found in any other country of Europe, 
except in Great Britain. No one can be arrested with* 
out a previous communication to the judge, and the 
prisoner must be made acquainted with the charge 
against him within three days after his commitment. 

No one can be withdrawn from the judge of one 
district lo be tried before that of another, without 
his own appeal, or at least his consent. Every judg- 
ment against an offender must specify the precise ur; 
tide in the law under which the punishment is 
awarded. In all civil causes, the reasons upon which 
the decision of the court is founded must appear up- 
on the face of the judgment. Each province has its 
own courts, both for criminal and civil eases ; be- 
sides which, there is^ supreme court for tlie whole 
king lorn, denominated the Superior Council of the 
Netherlands. Equal protection is extended to every 
description of religious worship, and the professors 
of all the various sects arc equally admissible to every 
civil, military, and judicial post, and may enjoy like 
civic and political dignities and privileges. 

Although equal protection is granted to all reli- 
gtous sects, yet the establishments of the tw^o predo- 
minant confessions, whose opinions prevail in the 
northern and southern parts of the kingdom, give to 
the Catholic and (he Calvinistic parties a consider- 
able degree of preponderance, 'hie sovereign is of 
the reformed or Calvinistic profession, as arc the 
greater part of the inhabitants of tlic northern pro- 
vinces, who adhere to tlie catechism of Heidclburg,* 
and the confesbion of Dort, and arc regulated by pa- 
rochial clrurch councils, classes, and synods. In 
Utrecht is a Catholic archbishop, and in Haarlem a 
bishop. The religion of almost the whole inhabit- 
ants of the southern provinces is the Catholic, to 
which they arc most rigidly attached. They have 
one archbishop, four bishops, and more than three 
thousand priests ; although, since these provinces 
were formed into one of the French departments, 
their number and emoluments have considerably di- 
minished. The universal toleration which has 
long prevailed in the northern part of this kingdom 
has familiarized it to the most bigotted members of 
the established church ; but, in the southern parts, 
where it has only been introduced since the dissolu- 
tion of the French empire, it has been most strenu- 
ously opposed, especially by the ecclesiastics, and 
its establishment has caused in some places tumults, 
and in others great dissatisfaction, which is by no 
means yet removed. The practical enjoyment of re- 
ligious toleration in the Belgian provinces is indeed 
even now rather to be wished than expected. 

The inhabitants of this kingdom arc descended Origin «iiil 
from three different races, and even now discover t^liaraoter of 
those differences which they have derived from their Feoplc. 
origin. The people of Holland, Zealand, Utrecht, 
Guelderland, Overyssel, and Drenthe, are of Bata- 
vian origin, probably descended from the ancient 
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Ncthfirlandi. KattJj and fipeak a Hat Deutsche, or Low German 
language. Tlicy'*arc more prudent. Jhan active, their 
^ ininda more exact than comprehemiVe. They usual- 
ly reason slowly,, but accurately. They are econo- 
mical, prudent, and cleanly, blit too eager for gain, 
and, by the prospect^of it, can alque be stimulated 
to deeds oi daring or adventure. Xfic people ol* 
Friesland, Groningen, and the islands of the ocean, 
and .tho Zuyder Sea, are descended iroin the Frisi. 
They dilTer from the Hollanders in their language 
and dress, and, uollkc them, are more addicted ot 
agriculture, to the rearing of cattle, and to the fish- 
eries, than tojiavigation and commerce. 'J'hc south- 
ern provinces are inhabited by the descendants of 
the Walloons, a branch of the great German family, 
whose Jiabits they Still in a great degree retain ; 

. Ybough they have become somewhat Frenchified, 
and whose language is a dialect of the German, but 
differing materially from that spoken eiclicr by the 
1 lollanders, or the people of Westphalia and Lower 
Saxony. 

foThr tni* Few countries have, according to their extent and 
IioiK ^ population, more institutions for the promotion of 
learning than arc«to be found in the Netherlands. 
There are six univei:sitie6, viz. Leyden, Utrecht, and 
Groningen, in (he northern, and Louvain, Ghent, 
and Liege, in the southern provinces. ‘ Beside^ 
tliosc are the athciieums of Amsterdam, Mlddleburg, 
Deventer, and Doornich, mul 105 public grammar 
schools for classical instruction, in v\ liich is kept alive 
that taste for literature which formerly produced 
sotne of the best editions of the writings of antiquity. 

In the northern part of the kingdom, the instruction 
of the lower classes is amply provided for by mime* 

. rous well regulated burglicr school.*^, in which gra- 
tuitous education is extensively, almost universally, 

* dispensed, and the new system of iiiuluiil instruction 
generally adopted. In the southern provinces, the 
education of llie poor is nnicli neglected, but the pre- 
sent government has pledged itself to remedy this 
evil, and is taking steps fur that purpose. , 

^u-iiiLiions The freedom of the press in this kingdom was, at 
on fhc l*ra‘{3. -fj. cstahlisliiii^nt, without restriction; but the 
vicinity of Brussels to France, the great number of 
liioae Frenchmen who were dissatisfied with the re- 
storation of tiio aticient monarchy that took up their 
residence tficre, and the attempts made by them to 
spread dlsaffoction, on the ground that religious to- 
leration was incompatible witli the rights of the Ca- 
tholic Church, compelled the Government to place 
the smaller works which issued from the press under 
several restrictions. These restrictions do nut ex- 
tend to works containing more than four bhccts, and 
larger works may be published without uny previous 
licence ; but the authors and publishers aro amen- 
able to the tribunals for . their contents, if they arc 
judged to be treasonable, seditious, irreligious, or 
immoral. 

vr.iDiitAc- In the most remote periods, the Netherlands were 
ures. distingnislied by their manufiicturing* skill and in- 
dustry. Under the Romans, the inhabitants of Ar- 
ras and several other Flemish cities were celebrated 
for the production of woollen cloths. At a later pe- 
riod, under the Fmperor.CharJemagnc, a present of 
fine linen and of woollen cloth, sent to the Caliph of 
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Bagdad, Hariin lil Rasebid, was deemed to display NctlK^rlnm^- 
the most curious specimens of the industry an^ skill 
of the Western WorlS. In the instructions of that 
niODari;li (Capituiar. d^villh Regum Francornni), 
it appears that at Liege and other cities of the Ne- 
therlands, very extensive ninnufactorlcs, hath fron> 
fia^^und wool, 'exi.sted, in the dyeing of which mad- 
der and kcrracs berries were used, and were forbid- 
den to be adulterated. The ancient condition of the 
manufactories of the Netherlands is peculiarly inte- 
resting, hccniisc it is to them that we and tlic rest of 
Europe are indebted for the first rudiments of those 
arts, which have since been so widely extended in ICng- 
land, Scotland, France, Germany, and Holland. In 
the time of Charlemagne, it ap|]|ears from the same 
collection, and from the Hnloria ^nasietii Salmn^ 
»‘fenm,thatiron 'wares, gold and silver work, embroid- 
ery, arms, horse furniture, and various other articles, 
were extensively manufactured. The earliest Flem- 
ish fabrics were those of linen ; and as early as the 
year 960, free marts were established in several of the 
cities, to which great numbers of merchants from fo- 
reign countries periodically resorted. 'Fhe prcstuit 
state of the linen manufactory is by no means nou- 
rishing ; but large quantities of the finer kinds from 
ilax, of tlieir native growth, is supplied by the inha- 
bitants of this kingdom, and is everywhere most high- 
ly esteemed. The finest yarn and the best blcncii- 
erictare at Haarlem ; the best linen is wove at 11 er- 
zogcnbascli, Eindoven, and some other places ; but 
some fine linen, spun in Westphalia, is mixed with 
tiuit of those plkccs, and when bleached in Holland, - 
is not distinguishable from, it. The curious manu- 
factory of thread lace originated in this country, and 
still distin'guishes it. The best is that of Brussels 
and Mccklin. In the former city and its vicinity it 
once gave employment to more than 14,000 per- 
sons ; and at one period the exports of (>;oods fabric 
cated in Flanders, from flax of their -own growth, 
amounted to more than L. li,000,000 Sterling. The 
woollen manufactoritfs of Flanders were in li fiourish- 
ing stale as early as the year but were most c^- 
tensi^ from the twelfth to the sixteentli centun'. 

In the city of Louvain, in the year there were 
4000 looms for weaving woollens. Brussels and Ant- 
werp employed an equal number. Ghent was, how- 
ever, the most distinguished city for its fabrics, both 
of wool and flax, and at that period employed 1*0,000 
looms. When called upon to take arms, the weavers, 
under the banners of their trade, mustered 16,000 
men. Ypres contained 4000 looms. Bruges was the . 
storehouse and central point for the ^omiiiorcc of 
half Europe; but the situation was clinnged for that 
of Antwerp in 1478^ which continued to be- one of 
the most flourishing cities of the world till tlie be- 
ginning of the sixteenth century, when the tyranny 
and fanaticism of Philip the Second Of Sp.iin inflict- 
ed on tho Flemish provinces the most distressing 
sufierings. The great prev.ilencc of goods made 
from cotton, tho improvements that have been made 
in macliinery for spinning thread from that siih- 
stance, as well from flax and wool, and the long 
war, which suspended a great portion of the export 
trade, have had a vdry injurious effect on the niiinu- 
factures of this kingdom; but they still exceed, both 
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NetMttndt. in the numbers of people to whom they give em- 
ploymont, and in the excellence of their produc- 
tions, those of any other country of Europe, except 
the British dominions. WoBlIen goods are extensively 
produced in Verviers, Eupen, Hodimont, Leyden, 
and Utrecht, and in smaller quantities in many other 
places. Cotton articles are made principally in 3rus- 
sets and Amsterdam. Silk, though on the decline, 
is worked at Haarlem. Leather of an excellent qua- 
lity is produced at Liege and Macstricht. Tobacco 
and snuff are manufactured at Amsterdam and Uot- 
terdaih, in which places 2^,000 persons are occupied 
In that trade. In Amsterdam are seventy sugar re- 
fineries, in ][lottcrdam eighteen, in Dort twelve, and 
several in Antwerp, Ghent, and Ostend* Iron goods 
are nroduceef iq^many places ; but the cutlery made 
at Namur, and the arms made at Liege, are pecu- 
liarly valued. The earthenware of Delff, formerly 
so celebrated, has been almost superseded by the 
English potteries. The quantity of pipes for smok- 
ing tobacco produced in this country is so great, 

. that in the town of Gouda alone their fabrication 
employs more than 50()0 persons. The breweries 
arc both numerous and upon a large scale, but arc 
inferior to the distilleries, which i'urnish a corn spirit, 
when flavoured with juniper berries, well known 
throughout the world by the name of Geneva or gin. 
The greater concerns of this kind are established at 
Scheidam, at Rotterdam, Amsterdam, and Weesp. 
That which is made at the latter place is said to 
have the peculiar property of preserving its qualities 
in the hottest climates, and is largely exported Jio 
the East and West Indies. 

A^'ruulture. The agriculture of the kingdom of the Nether- 
lands, which, even in the northern portion, that was 
formerly the Seven United Provinces, was more the 
foundation of its wealth than either manufactures or 
navigation, deserves the most close^ examination, and 
merits more- detailed accounts than our limits will 
allow. As this northern part is principally a coun- 
try of land redeemed from the it is naturally ap- 
propriated chiefly to the growth of the various grosses 
whose produce affords sustenance for hornetycattle, 
ailtl the profit of which is derived from the butter 
and cheese that these cattle yield, llie corn land 
of Holland is insufficient for its own consumption, 
but the productions of the dairy afford ample means 
for purchasing the requisite quantities of grain. The 

Drfiry. cows of this district are fine cattle ; and though they 
do not yield, on an average, SQ large a quantity of 
milk as many of our English cows, yet, from the 
butter and effeese they produce, it seems to he of a 
better quality. The answers of Mr Van de Poes to 
« some queries of Sir John Sinclair state, that the 
quantity of milk from each cow averages about three 
quarts daily ; tliat the annual produce of each cow is 
calculated by the Committee of Agriculture of the 
Province of South Holland at 78 pounds of butter, 
and 180 pounds of cheese. During the winter 
months the cattle arc fed with hay, turnips, carrots, 
grains from the distilleries, linseed oil cake, and bear 
meal, and arc confined to their stalhi. In the sum- 
mer months, soiling or stall-feeding is not practised, 
but the cattle arc grazed day and night in the mea- 
dows. The bulls are used for the purposes of pro- 


pagation from tlio age of one year and a half to twoNcthcriand:;. 
years and a baU. ^At reaching that age, they are no 
longer so employeo. The whole offspring, being thus 
derived solelyTrom young males, are considered to be 
more valuable than cbuld be obtained by g different 
plan. In* the management of the dairies, both from 
the milking tlie cows,' and through every subsequent 
operation, the most scrupulous atcontiqn is paid to 
cleanliness, and this attention is visible in all the 
utensils, as well as in the temperature which is main- 
tained in the houses, and the state of neatness ex- 
hibited in the stalls, the litter^ and on the bodies of 
the animals. Tile butter of Holland is made wholly of 
cream ; the churning is commonly performed by very 
simple machinery, set on motion sometimes by ahorse, 
and often by two dogs ; in the progress of giuhing^ 
frequent washings are used, and it is preserved solely • 
by being well s^ted. The butter-milk is applied to 
feed calves or to fatten pigs, and the skimmed milk 
is converted into an inferior kind of cheese. 

Although the greater part of the agricultural at- Arable Hu^- 
tention of Holland is directed to dairies, and thebandry. 
faltering of cattle, yet, on recedi ngHrom the coast, 
and reaching the more elevated Uands towards the 
German frontier, the husbandry assumes the charac- 
ter of that of the midland counties of England ; but 
with such variations as are adapted to the soil, cli- 
mate, and habits of the people. On the banks of 
the Rhine in Gucldcrlund, as well as in the province 
of Utrecht, the arable husbandry is judiciously con- 
ducted. The^xnanure is preserved with great care, 
the ploughing well executed, and a good rotation of 
crons followed. On some of the lighter soils, the 
land, when clhancd and manured, is sowed in May 
with buck- wheat. This crop is harvested in August, 
when rye is sown on it ; and after the rye is carried, 
which is usually done in the succeeding July, tur- ' 
nips are sowed. The land thus produces three crops 
in two years. On the stronger soils, the usual ro- 
tation is beans, wheat, clover, and oats ; and, on 
the most tenacious of all the soils, they precede the 
beans by a whole year s clean fallow. In such soils 
the produce of four harvests exceeds those of five 
harvests when tlie fallow is omitted. During the 
existence of the Continental System of Buonaparte, 
the cultivation of tobacco, and of beets of different 
kind ibr making sugar was introduced, and extend- 
ed over large surfaces ; but the return of peace, by 
which the ports of the Continent were opened to 
those productions from the western world, created a 
competition, which the Dutch husbandmen were un- 
able to withstand, and the cultivators of these articles 
have become involved in great distress. 

The agriculture of the southern division of the 
kingdom, formerly the Austrian Netherlands, is pe- 
culiarly interesting, and conducted Upon plans re- 
plete with economy, and productive of the most 
uniform and beneficial results. Tlic land of Flan- 
ders was not naturally fertile ; on the contrary, the 
quality of it is merely such as to admit of fertili- 
zation, by a series of operations more or less ex- 
pensive and laborious. Where cullivation has not 
been extended, the soil produces nothing but 
heath and fir. As the prpperly of such lan& mav 
be acquired for a very small sum, many individual 
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>r«therlandi}.have attempted to bring portions of it into culttva-^ 
tion, but have i||iiiost uniformly foiUpd the expence 
of doing so far exceed the value of the produce that 
can be drawn fhim it. Abb6 Manni to whom we 
are indebted for some valuable communications on 
the Subject of FlemSlii agricultuse, observes^ What 
land is cultivated in the Campino of Brabant, is 
owing to the religious houses founded in it, especial* 
ly to the two great abbeys of Tongerloo and Ever- 
bode. Their uninterrupted duration for five or six 
hundred years, and their indefatigable industi^, have 
conquered the barren harsh sands, and rendered 
many parts of them highly productive. The me* 
thod they follow is simple and uniform ; they never 
undertake to cultivate more 'of this barren soil than 
^they liave sufficient manure for ; seldom more than 
five or six bunders (fifteen or eighteen acres) in a 
year ; and when it is brought, Hy labour and manur- 
ing, into a statb capable of producing sufficient for a 
family to live on, it is let out to farmers on easy 
terms^^fter having built them comfortable habita- 
tions. From the undoubted testimony of the histo- 
rians of the Low Countries, it appears, that the cul- 
tivation of the greatest part of these rich provinces 
took its rise from the ^elf-same means, 80(>or IQOO 
years back, when they were in a manner one con- 
tinued forest.'* Although, from the destruction, dis** 
persidn, or diminution of the religious communities, 
by the French Uevolution, the process of reclaiming 
other parts of the heaths has been suspended or ren- 
dered languid ; yet the excellent agricultural prac- 
tices, which a long series of years had ingraficu in- 
to the minds and liabits of the sluggish peasantry, 
have been adhered to with a tenacity that is obvious- 
ly distinguishable in all the other customs, as well as 
in the manners, dress, food, and religion of the peo- 
' pie. Besides that general system of economy, which 
is indispensable to the success of all efforts, and 
which there enters into the minutest details of their 
husbandry, the two great objects which seem to be 
aimed at in all their operations, are the increase of 
those crops which afford sustenance for cattle, and 
the careful preservation of every substance that can 
be converted into manure, and returned again to the 
land, to renew its exhausted fertility, 
riovcr. The foundation on which the agriculture rests is 
the cultivation of clover, which seems indigenous, 
since none of tbc moat ancient records notice its 
introduction, but speak of it as familiarly as of 
hay or oats. It is probably from this country 
that the plant in question has been, though but re- 
cently, slowly, and hitherto partially, introduced to 
the adoption of the. fanners of Germany, France, and* 
Great Britain. The clover in Flanders is sowed in 
every sort of grain, in wheat, rye, and winter barley, 
in the spring of the year, when the blades of those 
plants have acquired a growth of three or four 
inches; and with carts and summer barley at the 
same time with those seeds. It i» also ot^en sowed 
with flax ; and, in general, the crops grown between 
those plants are more luxuriant than when sowed 
with the cerealia. It frequently happens when sow- 
ed with flax, that clover yields a heavy crop a few 
months after it is sown, two still more abundant 
crops the next year, and sometimes even three; and 


if, as it occasionally happens, it is suffered to stand NetherioiKk. 
another year, it will yield one heavy crop, and after- * — “ 
wards good pasture for cattle, till it is ploughed up 
to receive the seed of wheat, which usually follows 
it. The original strength of the plants whicii yield 
such abundant nourishment is due, undoubtedly, to 
the care taken in pulverizing the soil by frequent 
plou^ngs and barrow ings, to the careful ,extirpa- 
tion (If all weeds, and tp the cQpious stores of ma- 
nure, and its complete amalgamation with the soil ; 
but the successive harvests wlych the plants yield is 
attributed, and with apparent probability, to the top- 
dressings which are bestowed upon them. The top- 
dressings administered to the young^ clover consists 
cither of rotten yard-dung, lime, pigeons' dung, or 
coal, or native turf-ashes, and is laid on as soon as 
the plants begin to extend themselves over the 
ground. Sometimes the plants* are refreshed with a 
liquid manure, which will be. hereafter noticed. 

These manures, though administered to the clovers, 

M far as they can be obtained, are found far inferior 
in powers of fertility to that substance which is most 
generally used, and whose effects form the theme of 
the praises of /ill who ‘have witnessed the Belgian 
husbandry. The turf-aslics o( Holland are sowed 
by hand on the clovers, in quantities varying from 
eighteen to twenty* bushels to the Englisli acre. 

This small quantity produces a most surprising, and 
almost tnk^ical effect. Within a few weeks after it 
la sown, a field where none, or but slight straggling 
plants are to be seen, becomes covered with a most 
abundant herbage. The parts of a field sowed with 
these ashes, at the first mowing, show their efficacy 
In a most striking manner, the clover being Ire- 
qi^eoiJy .a foot hi^ier on such parts than on those 
where its sowing has been omitted. These ashes 
are found superior in, efficacy to such as arc made from 
the turf oonrimonly used for fuel in Flanders, in so 
much, that one-third of the' quantity is deemed to 
afford as great productiveness. We have no ana- 
lysis of the turf-ashrs of Flanders, by which we can 
form a comparative estimate of the proportional sub- 
stances which create so vast a difference between 
the vegetative faculties of them and of the turf-ashe? 
of Holland. The latter have been carefully analyz- 
ed by Mr Brande, Secretary to the Royal Society 
of London, who found tlieni to contain 


Silicious earth, . « 

32 parts 

Sulphate of lime, 

12 

Sulphate and muriate of soda. 

6 ' 

Carbonate of lime. 

40 

Oxide of iron, 

S 

93 • 

Impurities and loss, 

2 

100 


These ashes are brought from Holland by the ca- 
nals to Brussels, from whence they are conveyed by 
land carriage to the dificront farms where they are 
applied. Long practice has so convinced the Fle- 
mish farmers of their benefit, that a common pro- 
verb, in the patois of the country, may be thus trans- 
lated : ** He that buys ashes for his clover pays no- 
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\cti»eriamlw. thin, », but lie w!io (lot s it mit |Kiys double.’* They 
frequently fetched from the canal by persons 
who have to cany them forty or even filly miles by 
land, 

M ii.iiri'. The abundance of clover produced from the soil 
<it' Tlandcr.i enables the c.ulti valor to maintain a 
.qreat minibcr of cattle» principally .cowh, whose 
dung is'inariuged with an attention and care that 
is highly worthy <d' imitation, and contributes to 
maintain, in a state of high fertility, that soil which 
yields the most exhausting crops. The farmers/' 
says the Abbd Mann, supply the want of straw 
in the following manner : Thu pc^t, or sods, which 
are cut from the heath, are placed in the stables 
and cow-stalls as litter for tlie cattle. Tlio ground 
under them is dug to a certain depth, so as to ad- 
mit a considerable quantity of these peat sods, and 
fresh ones arc added us tlic feet of the cattle tread 
them down into Jess compass. These compose so 
many beds of manure, thoroughly impregnated with 
the iiriito and dung of the cattle. This mixture pro* 
<luccs a compost of excellent quality for fertilizing 
ground where corn is to be sown." 

The most unique practice of the Flemish cultiva- 
tors is the applicaciun of liquid manure. Under the 
farm buildings, large reservoirs are constructed, in- 
to which the draining of the dung, the urine of tlie 
cattle, and the contents of the privies, run. This re- 
ceptacle is divided by rails, so as to prevent any 
more solid substances from coming into that part 
where the pump is placed, by whicli it is raised ft om 
the reservoir into the carts that convey it to the 
fields. The Hciuid in these receptacles is commonly 
incrcHi^ed in dncacy, by throwing into them, for so- 
lution, large quantities of rape-enke. This liquid 
manure, enriched by oil-cake in proportion to tbe 
purse, or the spirit, of the proprietor, is spread over' 
iJie land, sometimes by hand; and hy habit the work- 
men have acquired the tact of distributing it equally 
and ill previously prescribed proportions over a whole 
field. More commonly it is conveyed to the fields 
111 large casks on wdiecls, to tbe bung-liolc of which 
is appended u wooden shoot, narrow at the top and 
firoad at the lower extremity, which spreads the sub- 
stance equally. For the fiax and rape crops this 
manure is nio.^l liberally ured. The quuntity>of this 
liquid applied to an acre of flax is commonly about 
gallons of English beer measure, in which about 
loop rapc-cukcs of three pounds eacn have been 
dissolved. 

I'fiKliituoiife.. No country in Europe, provides from its soil so 
great a quantity of sustenance for its inhq|[)ftahts, eo 
large a surplus of food for exportation, and such va- 
luable commodities to* exchange for articles of^fo- 
reign {growth, us Flanders. Besides wheat, rye, bar- 
ley, oats, {lease, beans, und buck-wheat; madder, 
rape-seed, hops, tobacco, clover-seed, mustard-seed, 
flax, hemp, poppy-uil, and some other productions, 
are raised beneficially, both for home consumption 
and for exportation. As the inhabitants are in every 
thing averse to innovation or improvement, the im- 
plements of husbandry xwe in a rude state, and very 
little variation is made from the examples set by 
their ancestors some ceitturics ago. The various 
machines used in England for abridging animal la- 
10 


^ hour in husbandry are unknown, and the uso of hu- Nctberland 
man beings in many operations is stjil retained tliere, 
for whicli horses and machinery aire adopted with 
us. The same aversion to innovate is seen in the 
management of the cows, the sheep, and the pigs ; 
the races not having been improved by crossing as 
in £:omc other countries. The horses seem to have 
drawn more attention, and the race commonly seen 
is excellent for agricultural purposes, and for the road. 

The mines of this kingdom form but an inconsi- Mines, 
dcrabla portion of its wealth. They arc wholly con- 
fined to the southern provinces of Liege, Hainault, 
ahd Namur, and yield only iron, calamine, and i^oals. 

The quantity of iron annually produced is, on an 
average, about 1000 tons, of calamine^ about 750 
tons, and of coals, ^2500 tons. The tyrf commonly 
used for fuel is valued at L.!i00,006 annually. The 
clay-pits in. the northern provinces, from which their 
porcelain is made, and tlu* stone quarries in the 
southern provinces, especially in Liege, are consi- 
derable sources of wealth. * 

The fisheries of Holland, which were in some rnea- Fishcri< 
sure the foundation of its national prosperity and 
naval power, have greatly declined under the politi- 
cal calamities which the lost thirty yeavB have wit- 
nessed, and are yet by no means restored to their 
former flourishing state. At tlic beginning of the 
last century, the fisheries gave occupation to ''about 
Co, 000 families, and consequently supported 300,000 
persons; at present, the families so employed do 
not exceed 000. At' that period, 1500 busses, 
of to tons each, were annually equipped for the her- 
ring fishery, whereas, in the year 1818, their num- 
ber did not exceed 200. The whale und cod-fisli- 
eries now employ not more than CO ships ; and the 
fishery on their coasts, which once supplied the mar- 
kets of England, is much diminished, though it still 
employs about 6000 boats. The whole of the gross 
product of the fisheries is estimated, by Dutch writ- 
ers, at about L.1,000,000 Sterling annually. 

Although much declined from its former cmi-Comintra. 
nence, the foreign trade of the Netherlands is con- 
siderable, and, since tlie foundation of the new king- 
dom, has gone on gradually, though not rapidly, in- 
creasing. The period of the most prosperous con- 
dition of the foreign trade of Holland was that com- 
mencing with the first voyage to the East Indies, un- 
der Cornelius Houtman, in 1595, who seized a large 
portion of tbe possessions of Spain, or rather of Por- 
tugal, then subjected to Spain. The East India 
Company was established in 1602. It conquered the 
Molucca Islands in l6lS; established at Batavia, on 
the Island of Java, the central point of tlieir com- 
merce and powen and opened a lucrative trade with 
Japan. From ]n20 to 1650, Brazil and the West 
India possessions of Hollabd were acquired, and 
their establishment at the Cape of Good Hope was 
Aiundcd. In the middle of the'seventeenth century, 
from l640 to its elose, the foreign .trade of Holland 
to that of Great Britain bore the proportion of live 
to one. In the beginning of the nineteenth century, 
the trade of Holland, as compared with that of Eng- 
land, gradually declined, and the events which fol- 
lowed the KevoJution in France reduced it to a very 
low ebb. 
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v^cf]^. Since tbo union of the two countries^ tl^e Bata- 
vians have becotno a more comuncrcial people than 
before^ and, on the wholes their foreign commerce is 
reaching a respectable statlcm -among the European 
nations. Since the year 1815. the average number 
of vessels,* under tlie Netberland ling, that have pass- 
ed the Sound, has amounted to about 16*00. At 
present/ the coabbilrce of the Netherlahds with Eng- 
land amounts to about 44,000,000 Dutch florins; 
with France, 38,000,000: with Spain, Italy, and 
Germany, 30,000^000 each ; with the East Indies, 

30.000. 009 ; and with the West Indies, sg, 000,000. 
Holland requires. from foreign countries more than 
half of its bread corn, salt, wine, fuel, and metals ; 
the former is, indeed,* in some measure supplied 
from the souj^crn parts of the newly established 
kingdom. ThTj^rincipal articles of export are cheese, 
butter, madder, tobacco, linen, paper, laces, cloths, 
leather# arms# cutlery, herrings and stock-fish, corn, 
spirits, whalebone, seed and fish oils, tobacco-pipes, and 
many articles of less note. Besides the exportation 
of its native commodities, this country has a consi- 
derable commerce in the valuable productions of 
both the Indies, which arc brought to their ports, 
and from theuce re-exported by sea to the more 
northern countries, or transmitted, by means of the 
navigable Canals and great rivers, to the centre df 
middle Europe. This transit trade , has in some 
years amounted to 86,000,000 [lounds of coiFoc, 

12.000. 000 pounds of cotton.wool, 14,000 hogsheads 
of sugar, fiOOO pipes of rum, 100,000 pounds of 
cloves, 160,000 pounds of nutmegs, and 50,000 
])ound.s of mace, besides other valuable spices. 

i' otdf’n 1 )o- 'i1ie foreign settlements belonging to the kingdom 

niimmis;. jjf Netherlands, having been given back by Great 
Britain at the treaty of Paris, are, in Asia, 1st, The 
Island of Celebes, as far as the Dutch possessed it, 
VIZ. Macassar on the west coast, with four fortresses 
and several factories; Monada, under which is Gor- 
an tolo, from which the principal exports are ivory, 
gold, and diamonds. 2d, Banda, with nine surround- 
ing small islands, 3d, Amboyna, whose principal pro- 
ductions are cloves, mace, aivd cinnamon. 4th, Ti- 
mor, one part of which belongs to Portugal, govern- 
ed by a sub -prefect. 5t]i, Ternate, the principal of 
the Moluccas, where a civil and military governor 
rcsideis. 6th, Palcmbang, on the island of Sumatra. 
And, 7th, Banjermassing, on the island of Borneo. 
The most considerable foreign establishment is, 
however,; oft the Island of Java, where Batayia, 
the capital, one of the largest cities of India, is 
the seat of active and extensive commerce. The 
number of subjects of the King of the Netherlands^ 
including all the different races on this island, are es- 
timated at two inillions and a half, and those on the 
other islands which have been enumerated, at one 
million and a half. Besides these there arc some 
factories of the Netheriamk on Che coasts of Coro- 
mandel and. Malai^iiu', and some in Japan and Persia. 
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According to the statement of (n-neral Daondels,* 
the income derived from those seftJernenls in the 
year ISll amounted to 25;8fiOiOOO florins, and the 
expenditure to only 21,560,000^ leaving a net pro- 
duct of 4,3g0,000 florins, or 440,0^0 pounds Ster- 
ling, At the service of the parent state. On the coast 
of Guinea the Nethcrlatfds have thirteen factories 
with forts, and small estabiiKliments. The principal 
of tliesc are ForS Nassau and Fort Elmina. The 
number of tlieir subjects is cslimated at about > 

Id, 000. Id South America this kingdom possesses 
the province of Surinam in Guyana, which extends^ 
over 64(K) English square miles, and contains about 
300,000 inhabitants, the greater part of whom are 
negro slaves of the African race. In the West In- 
dies, the Islands of Cura 9 oa, St Eustatia, and St 
Martins, have been given back by Great Britain, and 
arc estimated to contain 40,000 inhabitants. I'hcso 
islands arc by no means fertile, and arc principally 
valuable as depots for commerce, especially Cura^oa, 
from whence large quantities of European goods 
used to be exported to the settlements of Spain up- < 
on the continent. 

The national income of the kingdom is derived itivcnue 
from various direct and indirect taxes, wdiich, to- K^pen- 
gether, amount, on an average, to about fourteen 
Hlicnish florins, or twenty-eight shillings Sterling, to 
each individual. These (axes are varied according 
to the exigencies of the state, as estimated in the .an- 
nual budget presented to the States^ General. The 
budget of 1818 is reduced lower than that uf 1816 
by about one* tenth, the whole of whicli is covered by 
.taxes raised within the year, and includes the in- 
terest on the public debt. The expenditure thus 
covered is distributed in the following manner 

RhcnMi n^rini. 

Civil List, - ... 2,600,000 

The higher Boards of Government, 1 , 1 TOjjcm) 

Secretaries of State, - - .'?20,000 

Foreign Affairs, - . . 8.03,000 

Administration of Justice, - .'1,700, OCX) 

Office of Internal Affairs, - - 2,000,000 

Protestant Worship, - - 1,32.0,000 

Catholic Worship, - - -^1,875,000 

Public Instruction, - - 1,200,000 

Department of Finances (including the 
Interest on the National Debt), 25,000,000 
Marine Department, - - 5,.^00,0(K) 

Army, - - - 22, 000, (XX) 

Water Department, for Dikes, Sluices, 

Cangls, &c. - . - 4,700, (KX) 

Department of the Colonies, , l,100,0(M) 

Reserve Fund, - - ' 6.')7|000 

74,000,000 

Or about L. 7)500,000 Sterling. Among other causes N.uiAiii;;i 
which contribute to retard, if not prevent, a cor- 


* Seq Stoat neederUinduchen oozihidUclien Beziitingen, onder hat bestuur, van der Gouvcsneur-Gcncrfll 
Herman Wilhdm Daendels, in der Jahren 1808~1811. Gravenhage, 1814. ^ 
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Nctlicr]an(is.Jial union betwixt the two dissimilar portions of this 
^ ' kingdom, the public debt is not the least consider- 
uble. This debt was almost wholly contracted by 
the Seven United Provinces, cither during their 
existence as ar^ independent government, or whilst 
under tIVe yoke of Prance, when it was.greatly aug- 
mented. It is also principally owing to the great 
monied capitalists of Holland. The Belgians arc 
therefore dissatisfied with this burden, and the con- 
sequent taxes with which the Union has loaded 
them. The amount of the debt is as follows, viz — 

Deferred debt, on which no interest Florim. 

is paid, - ' - ^ ,131,000,137 

Active debt, bearing^intcrest, ' 510,000,000 

Belgian debt, principally contracted 
formerly by Austria, and assumed 
by the Netherland Government, .34.466,679 

1,675,466,816 

Or nearly L. 170,000,000 Sterling. 

Armed The peculiar situation of this kingdom, established* 

I'orce. under the auspices of Great Britain, and designed as 
a check on the land aide to act against any encroach- 
ments of France, renders it necessary to maintain 
many strong fortresses on the frontiers, and to keep 
up a respectable land force. A chain of strong for- 
tifications has been planned, and in part executed, 
the cxpence of which is defrayed by the contribu- 
tions inflicted on France when the Allfes occupied it 
nller the battle of Waterloo. The army of the Ne- 
therlands at present consists of about 62,000 men, 
formed into six military divisions. The same con- 
nection with Great Britain which induces the main- * 
tenaiice of so large a land force, has rendered it 
unnecessary to support a proportionably extensive na- 
val armament. At present the fleet consists only of 
sixteen ships of the line and ten frigates, besides 
smaller crafl. There seems no disposition to in- 
crease the number of their larger ships, but several 
frigates and corvettes are now building and equip- 
ping, which will somewhat augment that description 
of force. 

Aianey, . In thc Belgic Provinces the Frcncli decimal sys- 
Wtights, tern of weights and measures has been introduced, 
Jurog^*" but is yet" reluctantly adopted, except in the com- 

' mercial cities. In the villages and small towns the 

weights and measures are very various, differing in 
almost each of them, but the decimal reckoning of 
money much more extensively prevails. In the 
Dutch Provinces accounts are kept in gilders, stivers, 
and pfbnningers. Thc gilder is fifly-flve kreutzers, . 
or twelve Saxon groschen. The gold coins are, 
ruyders, value fourteen florins Rhenish, and ducats, 
live florins five stivers. .Coins have recently been 
made of one, two, and three guilders, and of half and 
quarter guilders, which has been done to facilitate 
thc decimal arithmetic in current transactions. Mints 
for coining these pieces are established both in Am- 
4itGrdam and Brussels. The old silver coins still 
^lnol^t commonly current are. ducatoons, three florins 
three wtivers, rix-dollars, two florins ten stivers, and 
lowentbalars, forty-two stivers. The common weight 
of commerce is the shipspound of three hundred 
weight. The tonnage of ships is estimated by lasts, 

• 4 
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consisting of two tons, and* the ton is a space so large NetheriandN 
as to contain as much sea-water as weighs 2000 ^ 1} 
pounds ; thus a ship of 200 tons is of such capacity 
as to hold, when filled with sca-water, 400,000 poun£ 
weight. 

Sec Metelenkamp, de toestand van Nederlande/ 

Van dcr Palm, Geschieden redekunsiig Gederkscrifi^ 
van Neederlands llerstelling ; Mmanac Royal des 
Paii-bas pour Van 1819 ; HanUeh-GeBchide von 
Fiandcrn und Brabant^ Von Ap. F. W. Crome ; An* 
leitung zuT kentnm der Belguchen Landvdrthshqftt 
Von J. N. Schwerz; Radclilfe's Report oti the Agri* 
culture of Eastern and IVestern Flanders / Abb6 
Mann's ‘Communications to the Board of Agriculture ; 

Jacob’s Vieuo of Ger many and Holland^ 18^0. 

^ (ww.)' 

NORFOLK, an English maritime" jjpiinty, bound*- Boundams. 
ed on the northern and north-eastern sides by the Extent, und 
German Ocean; on the south and south-east by^^hUions. 
thc county of Suffolk ; and on the west by the coun- 
ties of Lincoln and Cambridge. The shape is near- 
ly that of an ellipsis bounded by a convex line, a lit- 
tle inti ted on the western extremity. Its greatest 
length is fifty-nine ihilcs, and its greatest breadth 
thirty-eight. Its square contents, as calculated by 
the late Arthur Young, amounts to 1830 square 
miles, or 1,171,000 acres. . It is divided into thirty- 
three hundreds, and contains 1 city, 30 market 
towns, and 722 parishes. 

According to the enumeration of 1811, the num- 
ber of houses was 52,807 ; that of families 62,815. 

The families employed in agriculture were 31,454; 
those employed in trade and manufactures 23,082 ; 
and 8279 were engaged in other occupations. Tlie 
inhabitants were 291,999, of whom 138,099 were 
males, and 153,910 females. ^ In the preceding year 
the baptisms of males were 4741, of females 4671 ; 
thc burials of moles were 2800, of females 2920; 
the marriages were 2364. 

The surface of this county presents less variety |, nee of ii,^ 
than any other in England. It is generally a level Country, 
plain, with few undulations, and no bold or abrupt 
elevations. With the exception of some recently 
planted districts arouad the seats of nol>lemen and 
gentlemen, iKe woody parts of the county arc very 
inconsiderable, and there is generally u great scaVcity 
of thc more umbrageous trees. The streams jiavc 
almost all a languid aud sombre appearance. Though, 
to thc traveller of taste, the sameness and uniformity 
is wearisome, yet to him who directs hi84itcention to 
the wealth and comforts of the districts through 
which he journeys, few countries can be more pleas- 
ing. The number and substantial appearance of the 
ftirm-houses, and even’ the cottages, the condition of 
thc roads knd fences, and the high cultivation of the 
fields, are marks of rural prosperfty that arc no 
where more striking. ' Some few portions on the 
eastern side of the county (orm exceptions to this 
genera] description, but they are inconsiderable wljen 
compared with the whole. ^ * 

From its exposure to the North Ska, the wintersciimatc and 
in Norfolk are usually severely cold, and the powers Soil, 
of vegetation are retarded to a later period of the 
year than in thc western counties. 10 thc Ktndred 
of Marshland the climate is not only cold^ but damp, 
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Nor folk, and the inhabitants are subject to intermitting fevers^ 
which commonly attack all strangers 'who come to 
reside in that district. The soil of Norfolk is gene- 
rally a light sand, or sandy loam, for though a part 
of the* fens are within this county, and the (listjict of 
Marshland consists of ooze formed by deposition 
from the sea, as well as a narrow tract of land on the 
banks of the river Waveney, yet these form but 
trifling exceptions to the general character of the 
soil of the 'County. Mr Arthur Young, in his 
Agricultural Survey of Norfolk^ has made the aU 
tempt to classify the soils, and estimate their quanti- 
ties, The difficulty of doing this with accuracy must 
be acknowledged by every one who considers the 
nice gradations which soils discover, and how various 
a*'e their modl|f^tions. We give this estimate rather 
ns an approximation to, than as absolute exactness : 


SoilB. 

Light sand. 
Good sand. 
Marshland clay, 
Vai'iou.s loams, • 
Rich loams, 
Peat, • 


Square Miles. 
2^20 
420 
60 
000 
J48 
82 


Acres. 
140,^00 ' 
268,000 
38,400 
576,000 
04,720 
52,480 


\giiculiiuc. As the land of Norfolk, from the representation h^rc 
given, appears to be far from being naturally of a fer- 
tili description, the great amount of its productions 
must be attributed to the excellent system of agri- 
culture which has been here introduced and extended,* 
and which, though scarcely calculated for most of 
the other districts of our Island, is admir<ably adapt- 
ed for tlf% soil and climate where it is pursued. 
The foundation on which the whole sysicm of its 
agriculture is built is the cultivation of turnips. 
These light soils arc cpsily brought into a fine 
tilth, by repeated ploughings and harrowings, and 
their produce maintains so large n portion of live 
stock, that their ‘manure, when carefully preserved and 
properly distributed, enriches the soil at every succes- 
sive course more than it is impoverished by the crops 
of corn that are grown upon it. The land is thus in a 
constantly progressive state of improvement, 'fhe soil 
being so light, no deep ploughing is required, but such 
a repetition of moving it as will be sufficient to de- 
stroy the surface weeds, and to pulverize it effectu- 
ally. This is easily ejected hy well constructed 
Jiglit plouglvs, drawn by two horses. Who are guided 
by reins in hands of the man who directs the 
plough. In many instances a four course system of 
rotation is followed, consisting of turnips, barley, ar-^ 
tiHcial grasses, and wheat. In some instances the 
artificial grasses are leR two years, and then, after , 
three or four ploughings, the wheat is sown. A very 
common rotatioii, provincially termed the six course 
shift, is wheat, barley (with or without clover), tur- 
nips, >barlcy or oats, clover mown for hay, clover fed, 
and then wheat again. Doth these systems, with the 
varieties of each, are founded on the principle that 
as much land shall be cultivated with green crops, 
which furnish sustenance for cattle, and thereby pro- 
duce A* is destined to the growth of corn. 

The syeiem of drill-husbandry is carried' to a great 
extent, and the practice of planting or dibbling grain 


of all kinds has been of l&te years very much and Norfolk 
beneficially increased. By perseverance in their ex^ 
cellent plans, many extensive portions of this county, 
pspeciaily in the porth-castern part' of it, which were 
a few years ago deemed incapable of producing a 
wheat crop, now yield abundant harvests of «Shat 
grain. Oats are but a small object of cultivation, 
but barley is deemed ,the most appropriate grain to 
the soil and climate, and is conscquentlytsowcd to 
the greatest extent, occupying Pearly one-fourth of 
tlie arable land of the county. The increase of 
grain varies very considerably. On the heavy soils 
of Marshland and Flegg the produce of wheat is fre- 
quently six quarters, and of oattf ten quarters to the 
acre ; but as these districts form but a smafl propor- 
tion of the whole, the average quantity of wheat in 
the county is about three quarters to the acre, and 
of barley four quarters. In no part of the kingdom ^ 
have the various mechanical inventions for facilitat- 
ing agricultural labour been so generally difiused as 
in Norfolk, and the implements used there may well 
serve as models for the other counties. Besides the 
common grains, wheat, barley, oats, pease, and beans, 
this county yields mustard, saffiron, flax, and hemp, 
but none of them in such quantities as to merit espe- 
cial notice. 

‘ The live stock of this county possess few peculiar- f.ivc stoik. 
ly discriminative features. The horses, crossed by 
tlie breed of buflTolk, arc bony, active, and hardy, 
and welt adapted for husbandry or the road, and are 
almost universally used for agricultural labour, to the 
exclusion of oxen. The native cows were a small 
breed, not unlike those of Alderney and Guernsey, 
but have been improved by a mixture with the cows 
of the richer adjoining counties. The greater part 
of the cattle fattened in Norfolk are bought from the 
Scotch drovers, who bring them to the fairs obout 
Michaelmas. They are fed on the banks of the rivers 
on the naturol grass, or on the arable farms on tur- 
nips, till they become fit for slaughter. The number 
of Scotch cattle annually bought by the Norfolk far- 
mers is estimated to vary from 15,000 to 20,000. llie 
original sheep of Norfolk were a hardy race, with 
horns, black feet, and black noses, the liccce yield- 
ing about two pounds of wool of third rate fineness, 
and the quarters weighing, when fattened, about 
eighteen pounds. They were well calculated for the 
land when it was less highly cultivated than at pre- 
sent, as they were good travellers, and eat the herb- 
age very close ; but as the improved systems^ of hus- 
bandry have been extended, this native breed* has 
sometimes been crossed by others, and in many in- 
stances has given place to the ISouth Down sheep. 

The increase of arable farms has diminished the dai- 
ries, and^consequently the pi^s which were reared 
from them, and the practice of fattening hogs for ba- 
con is scarcely knoHfll.' 

The poultry of Norfolk has been long celebrated, Poultry and 
and vast quantities of it are conveyed to the London 
markets. The turkeys are most highly prized from 
their superior delicacy of flavour. The dry nature 
of the soil is deemed peculiarly favourable to the 
rearing of these birds, and the numbers that are sent 
from it to other districts amount to hundreds of thou- 
sands, No part of England is so abundantly stock- 
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'NwfdJk. i,i\ with game, especially pheasants and partridges, 
as Norfolk. 'ri)ey are sedulously preserved by the 
fund lords, and goncrally reserved in tlie leases, so 
that they have (»bfiiined the character of property, 
and are eommoniy respected us such by adjoining 
proprietors of estafes. Great numbers of rabbits are 
bred on extonsive warrens in many parts of the coun- 
ty, both for the sake of the Hesh and tlte wool. 

Manui;»r. Norfoik has-been long and ttill cantinuea an ex- 
tensive manufaciufing county. The riemings first 
settled here as early lli.'lti, and made woollen 
goods at the village of Worstead, from whence the 
uamo of that place was applied -to the thread made 
of the longer UiudS of wool. Under the persecu- 
tions of the Duke of Alva, in Flanders, many more 
nativos of that country found refuge in and near 
Norwich, The fabrics have indeed successively 
changed with the change of fashions, and the iluctu- 
ation^ of markets, but manufactures have been con- 
tinued through many vicissitudes, to the present 
U'm('. 'I'he chief goods now manufactured are 
bomb.r/;ccn$, camblets for the markets of China, and 
shawls of various and elegant kinds, principally for 
home consumption. This last article, introduced 
when the demand for stuffs from Spain ceased, has 
been highly beneficinl to the city of Norwich and 
its vicinity. The introduction of machinery in the 
northern counties hud destroyed the iiabit of spin- 
ning, which, a fciv years ago, universally prevailed 
among all the females of the peasants’ famihes in this 
and the adjoining counties, ilcsidcs tlie manufac- 
tories of Norwich and its vicinity, in Diss, and some 
other parts of the county, some inferior kinds of bone 
lace arc made, but the (juantity produced is slowly 
and gradually diminishing. 

(oinmcrcc. Scarcely any of the goods manufactured in this 
county arc sent to foreign markets directly ; those 
destined for distant countries being almost wholly 
exported from London. The commerce is not- 
withstanding very extensive from the tw'o ports of 
Yarmouth and Lynn. Yarmouth, in regard to the 
number of Its ships, is the eighth port in tho king- 
dom, having more than ;iOO registered vessels* It 
is well situated for trade, and bus one of the finest 
r]uayii in Luropc; hut the depth of water is not 
suflicient for ships of great draft, and the bar at the 
mouth of lIk! haibour is a serious impediment. The 
great support of the chipping of Yarmouth is tho 
herring -fMu-ry. rhese lish are caught by the Yar- 

mouth men, in June and July, on tho shores, and in 
the lochs of Scotland, and at a later period on their 
own coasts. They arc first cleaned, and then slight- * 
ly salted ; after which they ore hung up in large ap- 
propriate houses, where, by the application of the 
smok(^ of wooil fires, tho preparation of cubing them 
is completed. This fishery ^ually yields from 
80,()()0 to 100,000 barrels of roK herrings, each bar- 
rel containing 1000 fish. This branch of industry, 
besides the ompioyiiient of the seamen, gives occu- 
]>ation to several thousand artificers of various kinds. 
Resides this fishery, tho exports of Yarmouth as well 
as Lynn, ami the smaller ports of Wells, IJlackney, 
Burnimni,/an(l CUy, aft'ord great employment to 
shipping by the surplus quantity of corn which the 
county produces and sends to London and other 
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ports. The im|)orls at these towns consist of tim- Norfdlk. 
ber, hemp, wine, spirits, and foreign fruit, which, 
by means of the navigable rivers, arc forwarded to 
the interior adjoining counties. - 

The rivers arc sufficiently easy of navigafion tofntinor 
render canals unnecessary, and there are conse- 
qucntly none in the county, though some have been 
commenced, and, after languishing some time, have 
been abandoned Mritliout being completed. The 
Great Ouse is a navigable river, which rises in 
Northamptonshire, enters this county at Downham, 
and empties itself into the sea near Lynn. It has a 
great rise of tide ; is navigable for barges twenty- 
four miles from its mouth, and for boats ns far as 
Bedford ; thus affording water communication with 
seven of the midland counties. 'J'he Little Ous^o 
rises in the southern part of this county ; at Thet- 
ford it receives the small river Ther, and from 
thence is navigable to its juuetiun with the Great 
OufeC, on the borders ol Uambridgeshire. ’J'he 
Wavoncy rises within nine or ten feet of the source 
of the Little Ouse, and takes a directly opposite 
course. Ith.asmany sinuosities, as its name denotes, 
becomes nuvig.'.ble at Bungay, receives the Yare at 
Burgh, and empties itself into the sea at Yarmoutli. 

The Bure rlsts near Aylsham, and, after joining the 
’I’bune, near N'ortli Waltham, becomes navigable f‘>r 
boats. It falls into the Yare previous to its meeting 
the sea. The Yare rises near Attlcburgli, becomes 
navigable at Norwich, and, after receiving the wa- 
ters of tho lass and the Wensum, merges in tho \Va- 
veney, The Nar rises near Litcham, has a short 
course to the sea at Lynr), from whence it is navi- 
gable upwards to Narborough, a distanc#of fifteen 
miles. 

The whole of the county is within the dlopcsc of IVlitiLhi 
Norwich; the bishop of which see has hiSpalace 
Cathedral in tlie city. The titles derived from the 
county are Duke to the family of How'ard ; Burl ol' 

Norwich to the Scotch Duke of Gordon, and of 
Yarmouth to the Marquis of Hertford, Marquis and 
Vhcount Townsend; viscount Thetford to the Duke 
of Grafton; Barons Walsingham, Calthorpe, Woode- 
housc, Hobart, Walpole, and Nelson. Norfolk sends 
twelve members to the House of Commons, viz. two 
for the county, and two each for Norwich, Yar- 
mouth, Lynn, Thetford, and Castle-Rising. 

This county contains few^Uonmn antiquities, but 
some of Saxon date are to be seen in the cathedral, 
the episcopal palace, the gales of Yarmouth and 
Lynn, and in several piles of ruins of ccch'siastical 
* edifices, and in some of the parish churches. Among 
many distinguished natives of this county, the most 
celebrated have been Queen Anne Boleyn, Dr Sa- 
muel Clarke, Sir Edward Coke, Archbishops Her- 
ring and Barker, Lord Nelson, ilioltard Person, Sir 
Robert Walpole, and the Right Honourable William 
Windham. * 

In BO large a county many seats of noblemen and 
gentlemen arc naturally expected to be found. It 
would tar exceed the limits which the nature of this 
work admits to enumerate One half of them, but the 
most remai kable arc tho following ; * M 

Bickliog, Lord Suffiekl ; Binley'Hail, Earl of Rose- 
bery; Bracon Ash, T. F. Berncy, Esq.; Bucken- 
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Nurfbib' liaiHHouse> Lord Petre; Costcsscy Hal). Sir Wm. 

II Jcrninghatn ; Fclbrigg^ Captain Lukin ; Harling, Sir 
John Sebright ; Hethel Hall, Sir Thomaii Ikevor ; 
Hillington Park, Sir Martin Folkes ; Houghton Hall, 
Wauon Taylor, Ksq.; Intarood Halh Garl of Buck- 
inghamshirc; Gunton, Lord Suffield; Kimberley Hall, 
Lord Woodchouse; Kirby Bedon, Sir John Berncy; 
Melton Constable, Sir J. H. Astley; Quiddenham, 
Earl of Albemarle; llainham Hall, Marquis of Town- 
send ; Wareharo, Sir M« D. Folkes ; Woltbrton Hall, 
Earl of Orford ; Oxburgh Hall, Sir Richard Sodding- 
field. 

The towns whose population exceeds 1500 inha- 
bitants are the following : 


Norwich, 

Houses. 

8521 

Inhabitants. 

.^7,25/i 

Lynn, 

2318 

10,259 

Wells, 

603 

2,683 

Thetford, 

528 

2,450 

North Walsham, 

447 

2.035 

AyUham, 

3(i2 

1,760 

Yarmouth, 

zrM 

17,977 

East Dereham, 

35 1 

2.888 

Diss, 

352 

2,590 

Swairiiam, 

485 

2,350 

Market Downharn, 

383 

1,771 

Harlestone, 

278 

1,516 

See A. Young's and Kent’s General Vicxo of the 


Agriculture of Norfolk; Topographical llUtorij of 
Norfolk; The Norfolk Tour^ 1808; Booth's HU'tory 
of Nortvich ; Gougli’s T'opogrnphp ; Bichardss JF/zV 
imu of Lmn ; Brayley and Britton s Beauties of Eng^ 
laiul, Vol.II. (w.w.) 

!■ xtem. NORTHAINIPTONSHIUK, an inland county of 
England, nearly in the centre of ii)G kingdom. It 
is of an irregular and very extended figure, being 
about 67 miles in length. In tho widest part it is 9D 
miles, and in the narrowest not more than eight in 
breadth. Its contents are 965 square miles, or 
()17,600 acres. The land is thus appropriated; 

about 290,000 acres are in arable cultivation, 
235,000 acres are in pasture, and about 86,000 arc 
uncultivated, or occupied as forests and woodlands. 
It contains one city, eleven market towns, 301 parish* 
cs, and is divided into 1901 liberties. 

Populaiion. 1 8 1 1 , the county was returned as con- 

taining 28,957 houses, with 30,86o families, and 
1 1' 1,353 inhabitants. The families employed in agri- 
culture were 15,235, those engaged in trade and 
manufactures were 12,100, and those of other de- 
scriptions 3.525. Of the inhabitants, the males were 
68,27.0, and the females 73,074'. In the preceding 
year, the baptisms of males were 1973, of females 
1896 : the burials were of males 1276, and of females 
1323, tho marriages were 1090* 
noundiirieii. oblong shape, lying obliquely across the 

middle of the kingdom, Northamptonshire comes in 
contact with, and is bounded by, a greater number 
of other counties than any other division of Eng- 
land. Proceeding from the north, on its western 
side, it touches upon Lincolnshire, Rutlandshire, 
Leicestershire, Warwickshire, and Oxfordshire ; and 
on its vDQstcrn side, it is bounded by Buckingham- 
shire, Bedfordshire, Huntingdonshire, and Cara- 

VOL, Vr. PART I. 


bridgeshire. The whole of the county is within the Northamp* 
diocese of Peterborough, with the exception of three *®"diire. 
parishes that are under the see of Lincoln. 

It is generally a pleasant country, with such un- Fiuse of tho 
dulations as give an agreeable variety ; but, owing to Country, 
the numerous inclosurcs, the prospects arc not in 
general extensive, except upon the summits of the 
higher hills. The centre of the county is a level 
elevation, from wliich the rivers have their rise, and 
descending in opposite directions, take a course both 
to tho German Ocean and the English Channel. 

The agriculture of this county partakes so much Agriculture, 
of the nature of the several counties that border it as 
to be almost as various, and no| to merit any parti- 
cular description. The most important rural pursuit 
is the grazing of cattle, for which the excellent pas- 
tures are admirably adapted. These, when fattened, 
are sent in weekly droves to the market of Smith- 
held for the supply of the metropolis, where they are 
highly esteemed. The arable land produces excel- 
lent wheat, beans, and oats ; but the soil in general 
is not well calculated to raise good barley. The ar- 
tificial grasses, clover, trefoil, sanfoin, and rye-grass, 
are very extensively cultivated, and, aided by tur- 
nips, form important articles of food for the flocks 
and herds. 

.Within this county are several large forests be- Forests, 
longing to the Crown, with two chaccs, over which 
the King has certain rights. The largest of these 
is the Forest of Rockingham, in the northern part 
of the county; it extends over 11,000 acres. The 
land, in many instances, belongs to individuals; 
but the royal deer have, under certain restrictions, 
the range over the whole. Whittle wood Forest cen- 
tals about 5000 acres. It is stocked with about 
1000 deer ; a proportion of which, according to an- 
cient prescription, are killed annually fur the royal 
household and for the great officers of the Govern, 
ment, who receive them as a matter of right, attach- 
ed to their appointments. This forest contains much 
excellent naval timber, which is reserved for the use 
of the Government; but, from the reports of the 
commissioners, appears to be very negligently pre- 
served, and very injudiciously managed. 8aIcey'Fo- 
rest is about 1850 acres. This tract was formerly 
covered with most valuable ship timber, but has fur- 
nished for the navy but a very small proportion of 
what it is capable of. The mixture of opposite in- 
terests in this kind of property diminishes its produc- 
tiveness to all the parties interested in it. The un- 
derwood does not belong to the Crown. ''Tkc in- 
dividoals who own it cut it down every twenty-one 
years. During the following.nino years it is inclosed, 
and for the remaining twelve is open for the deer to 
feed on the land. The Crown enjoys only this right 
of pasture and the timber trees. The pasture does 
not belong exclusively to it, for many of the sur- 
rounding parishes possess also a right to turn tlicir 
cattle into the forests, under, ancient grants and pre- 
scriptions, and with limitations, of a complex nature, 
which are productive of perpetual dissensions and li- 
tigations. The rangership of these forests is heredi- 
tary in the Dukes of Grafton, who have, during (he 
last century, derived from it a very large inconjc, 
whilst the revenue to the Crown has been very triU 

K 
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Northarap- ling; scarcely amounting to L. JiOO per annum on an 
umahire. average of tlie last hundred years. 

Xhe only navigable river in tini county is the 
Rivers ati-1 isjgn or Nine. It rises in the western part, flows 
Canals. across, and then runs north, till it ciiters by Lin- 
colnshire into the (ierinau Ocean. i'he Welland 
rises in ilie county, soo:i forms the boundary be- 
tween it and LcicestcM»>iiirc und Rutlandshire, and 
pnly becomes navigable after ctitering Lincolnshire 
at Stamford. The other rivers, the Ouse, the 
Avon, the Learn, and the ('hurwell, though they 
have their sources in Nortliamptonshirc, are but in- 
considerable rivulets till they enter tlio contiguous 
counties. Tlie benefits of intevnul navigation have 
been very freely bestowed here by liie canals, which 
afford great facilities to intercourse. The Oxford 
Canal connects it with that city. The Oraud Junc- 
tion Canal, communicating on one hand with Lon- 
don, and on the other with Liverpiml und Manches- 
ter, passes tiirough the county. The Grand Union 
Canal connects it with Leicester, 'fhus the heavy 
products, especially coals, are brought to every part 
on very moderate terms. 

Antiquities. The remains of Roman and Saxon antiquities are 
very numerous. Among the former, the VVatling 
Street Roud, the Ermine Street Road, the camps of 
Arbury, of the Horoughs, and of Rainsbury, and the 
tesselatcd pavements at Cotlcrafock, at. Stan wick, and 
at Woodford Field, have engaged the attention of 
St likely and other eminent antiquarians. As there 
were more than sixty monasteries and oilier religious 
houses at the period of the Reformation, wliose traces 
may now be seen, they, with the baronial castles, 
present a wide field lor the researches of the lovers 
of antiquity; but Iho bare enumeration of th^ 
would be incompatible with the limits of this work, 
Manufar- The inunufacturcs of this county arc chicHy of a 
iiiris. domestic nature, and carried on’ in the dwellings of 
the workmen. Roots and shoes are made for foreign 
markets, and, in war, for the supply of the army. 
Roth fine thread and silk lace are made, and afford 
employment to the females, who are taught the art 
in schools for that purpose, and attain great perfec- 
tion, The principal places. for collecting the lace 
are Northampton and Wellingborough. A large 
quantity of horse w.hips were made at Daventry, 
and though diminished in some degree, the trade is 
still continued there. 

Titles, Acc. The titles derived from this county are Duke of 
GraRon ; Marquis of Northampton ; Earls of Peter- 
borough, Fitzwilliam, Spencer, and Harrington ; Vis- 
count Sackville ; Rarons Braybrookc and Lilford ; 
and 09 second titles, Roron Rurieigli to the Marquis 
of Exeter, Viscount Milton to Earl Fitzwilliam, Vis- 
count Rrackley to the Earl of Bridgewater, and Ra* 
ron Finch to the Earl of Wincliclsea. The members 
returned to the House of Commons are nine, viz. 
two for the county, two each for Northampton, Pe- 
terborough, and Rrackley, and one for Higham Fer- 
rers. 

.( > The most celebrated natives of Northamptonshire 
have been, Robert Browne, founder of the sect of 
Independents; Mrs Chapone; John Dryden the 
poet; Fletcher the dramatist; Fuller the historian 
and divine; Harrington, author of the Oceana; Her- 


vey, author of Meditations and other works; Knalles ^lortham 
the historian of the Turks; Dr William Paley; 

Bishop Wilkins, and Thomas Woolston. Nolthur 

The catalogue of all the noblemen and gentle- berland 
men’s .seals in tliis county would extend to a long 
list, and wo, therefore, can only notice the most re- 
markable of them. 


Castle Ashby, Marquis of Northampton ; Ald- 
winckle, Lady Lilford; Althorpe, Earl Spencer; Ape- 
thorpe, EtRl of Westmoreland; Bririworth, Walter 
Strickland, Esq. ; Rurleign, Marquis of Exeter; Ca- 
nons Ashby, Sir J. E. Dryden; Cottesbroke, Sir James 
Lanlmni ; Courtcen Hall, Sir William Wake; Dean, 
Earl of Cardigan ; Drayton, Duke of Dorset; Easton 
Neston, Earl Pomfret ; Ecton, Samuel Isicd, Esq.; 
Fawfcley Park, Sir Charles Knightlcy; Fjnedon Hail, 
Sir William DoJben ; Horton, J^ir Robert Gunning f 
Kirby, George Finch Hutton, Esq.; Lamport, Sir 
Justinian Isham ; Lilford, Lord Lilford; Martin's 
Thorpe, Earl of Denbigh ; Milton Abbey, Earl 
Fitzwilliam ; Rockingham Castle, Lord Sondes ; 
Salcey Forest, Karl Euston Wakefield Lawn, Duke 
of (ir Jton ; Walgrave, Sir .James Langliam ; Whit- 
tlchury, Lord SouLljumpton. 

'flic towns whose population exceeds lUOO arc 
the following : — 


Northampton, 
Peterborough (city), 

ITou&cs. 

KiOO 

InliiibitnntB. 

8427 

829 

3(574 

Wellingborough, 

71‘C) 

3999 

Kettering, 

782 

3242 

Davcnliy, 


2758 

Tow cefcter. 

479 

2245 

Oundlc, 

377 

183:5 

Long Ruckby, 

3(}8 

1631 

Rrackley, 

293 

1 f>H0 

Rothwell, 

330 

14.01 

IMiddleton Cheney, 

24G 

1172 

Raunds, 

211 

1101 

Wclford, 

195 

1024 

King’s Sutton, 

229 

1020 

King’s Thorpe, 

229 

1009 


Sec Pitt’s General I ’lefn of (he Agriculture, &c. of 
Northamptonshire ; Morton’s Natural iliUunf ^ 
Northamptonshire; WhaJley’s History and Antiqui- 
ties of Northamptonshire ; Brayley and Rrillon’s 
Beauties of England and IVales^ VoJ. II. 

(w. w. ) 

NORTHUMBERLAND, an extensive county in Uoumlaricfi, 
England, situated on its northern extremity*, on the 
borders of Scotland, from whicli it is separated part-*™ Extent, 
ly by the river Tweed, which, during the latter part 
of its course, flows between this county and Ber- 
wickshire, and partly by a line supposed to be drawn 
over the mountainous region on the west and north- 
west, where it meets with Roxburghshire. The 
other boundaries are the German Ocean on the east, 

Durham on the south, Cumberland on the west, and 
on the north two small districts called Norhamshire 
and Islandshirc, which, though belonging by their 
situation to Northumberland, form a part of the 
county of Durham, along with another tract, called 
Bedlingtonshirc, on the south-east- But in a gene- 
ral description, it is unneccssaiy to attend to these 
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Northum- distinctions. Tliu 'I'vvrcd may, therefore, be con- 
borland* sidcrcd as the northern boundary of tiie county, 
'^^and, in this case, it will include the towns of Ber- 
wick and Norham. Lindisiurne, or Holy hland, on 
the north-east coast, which, in like iiianner, belongs 
to Durham, is situated about two miles, from the 
mainland, oppobitc the mouth of the brook Lindis, 
and accessible to all kinds of conveyance at low wa- 
ter. Though about nine miles in circuit, it contains 
little more than 1000 acres, half of which is sand- 
banks. These several portions may extend to some- 
thing more than 100 square miles, or about one- 
twentieth part of the whole. In this view, North- 
umberland is situated between 51^ 51' and 55° 
48' north latitude, and between 1° uiid 2® 27' 
west longitude from London. Its greatest extent 
Vroni .north to south is 64 miles, and from cast to 
west, it varies from about 46 miles, which is its 
usual breadth between the river 'I'yne on the south 
and the Coquet on the nortii, till it terminates at 
Berwick, on the north, in a breadth of orjjy five or 
six miles. According to the authors of the AgricuU 
turnl Iteport, the extent of the whoK' is 1980 square 
miles, or 1,267/iOO acres, of which nearly two-Lliirds 
may be lit for cultivation. 

nivisions, ** divided into six wards, namely, Tindale, Co- 

quetdalc, Glendale, Bamborougli, Morpeth, and Cas-^ 
tie, the first three comprising the western and 
mountainous district, and the latter three the coast 
lands on the cast. I'hcsc last, though extending 
over only one-fourth of the county, are by far the 
most wealthy and populous, owing chiciiy to the 
great coal-worko in C astle ward, near the town of 
Newcastle, and along tlie banks of the 'i yne. It 
contains five dcunries and scventy-tbrec parishes, ail 
of w'hich arc in the archdeaconry of Northumber- 
land and diocese of Durham. 

Siirraco. western side of this county is mountainous, 

from the boundary with Durham on the south, al- 
most to the valley of the Tweed on the north; but 
tin's extensive tract, comprising more tlian a third of 
the w'liole urea, is not all of the same character; the 
northern, or Cheviot hills, extending to about 90,000 
acres, being mostly all green nearly to their summits, 
enclosing many narrow but fertile glens, and afibrd- 
ing excellent pastures for the breed of' sheep, to 
which they have given their name : while those to 
the west and south are, in general, open, solitary 
wastes, covered with heath, and of very little value. 
On the coast, from the mouth of the Tyne to that 
of the Tweed, and also on the north, for its whole 
breadth from Bclford to Mindrum, the country is, 
with few exceptions, level and rich, with a soil, in 
some places, a strong clay, and in others a dry loam ; 
but almost every where very productive, under the 
enliglitened system of cultivation which prevails so 
generally throughout Northumberland. 

Rivera principal rivers are the Tyne, Dlyth, Wans- 

bcck. Coquet, Ain, and Tweed, all of which fall in- 
to the sea, carrying with them the tribute of many 
smaller streams. The Till, which empties itself in- 
to the'* Tweed, is also a considerable rivulet. The 
Tyne and Tweed are by far the most important, the 
tide flowing up the former sixteen miles, and up the . 
latter eight or ten miles, while the navigation of the 
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other rivers is confined* to a small distance from their Northum. 
mouths. Boih of these have been long celebrated kwland. 
for their salmon-fislicrics, wliicli yield great rents, 
and afford a valuable article of trade with London, 
to which the fish are sent packed in pounded ice, 
by which means they arc prchcnted in the market iu 
nearly as fiesh a state as if they had been newly 
taken from the water. 

Northumberland has been long distinguished forco^] 
its subterraneous treasures, the main source of its 
wealth and population. Of these, coal, which 
abounds in most parts of it, is by far the most im- 
portant. It is of the best quality in the soutli-east 
quarter, on Uic banks of the Tyne, from whence 
those vast quantities are exported which siipjily the 
great consumption of the melropolis, as well ns the 
coasting and foreign trade. In some years, the ex- 
port from the port of Newcastle has amounted to 
upwards of 600,000 chaldrons of 53 ewt. each ; and 
probably as much more has been sent from Sunder- 
land and consumed in Northumberland and Dur- 
ham, — the same coal field extending across the Tyne 
to the latter county. This coal ia nil of the kind 
called caking coal," which melts and runs together 
in the fire, and, when of the best quality, leaves very 
few ashes. Calculations have been made as to the 
extent of this tract, the quantity which it may con- 
tain, and the period when it must be exhausted ; 
but on this last point there is a great difi'erence of 
opinion, some estimating that the supplies must cease 
in 500 years, some not in less than 800, while by 
others it is held to be almost inexhaustible. Of the 
coal found in Bainborough, Islundsliire, and Glen- 
dale ward, the scams are, in general, thin, and the 
quality inferior, not caking or burning to a cinder, 
but yielding a great quantity of ashes. This is used 
only for homo consumption and for burning lime- 
stone ; for the latter purpose it is well adapted ; and* 
through all this district, coal and lime are generally 
found together. The south-east quarter, wiiich is 
so rich in coal, is destitute of limestone. Lead-ore 
abounds in the moantains on the south-w'est,, parti- 
cularly towards the head of that bnuicli of South 
Tyne called Allendale, where it has long been 
wrought to a considerable extent. Iron-ore is found 
in many parts; stone marl near Tweedside, shell 
marl iu Glendale ward, and various sorts of sand- 
stone, or freestone, are got in almost every quarter, 
some of it affording tolerable slates for roofing, and 
flags for floors. Excellent grindstones ore raised in 
those sandstone quarries, of which a great m^ny arc 
exported from Camus and Warkworih. 

The agriculture of Northumberland is an object Agriculture, 
only second in interest and importance to its coal- 
works. Almost all those branches of rural economy, 
for one or more of which other districts are celebrat- 
ed, may here be found combined into one system, 
and conducted upon the same farms. One finds here 
the Leicester sheep and the short-horned cattle of 
Durham and Yorkshire, both in great perfection; 
the turnips of Norfolk cultivated upon the drill sys- 
tem of Scotland ; the well dressed fallows of East 
Lothian and Berwickshire ; and that regular alterna- 
tion of tillage and grazing which is, of all other 
courses of cropping, the one best adapted to sustain 
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Niirtlmm- and improve the prodnctivoncss of the soil. These 
bcrland remarks apply in an t special manner to the northern 
of the county, wlicre the farms are in ^'oncral 
shire. large, and thu oeenpitMS men of education and liberal 
acquirunu'iits. This ijuarter has lieen long distin- 
guished as a scliool of agriculture to which pupils 
are sent, some of them geiilJenu'ii of foitunc, from 
various parts -a character fur wliieli it is eminently 
indebted, as w’cll as for other disliiiclions, to the late 
Messrs Culley, who were among the must extensive 
and successful farmers in the kingdom. The com- 
mofi period of leases, at least in the nortliern district, 
is *i\ years, though many aie shorter, aud on a few 
estates no Ita«es arc graiitdl. In 179*^ the rental 
was stated, conjecturally, at L. 605,000, in 1 8O9 it 
WiKUattlc. WOK L. f)l(S,857, IPs. 1 1 Jd. ft ii worthy of rennirk, 
that at Ciiillinghani near Bclford, the seat ol the 
Earl ol' Tiinkcrville, there is a her<l of wild cattle, 
perhaps the only remains of the ancient race to be 
now found in a pure stale. An accurate description 
of them has been given in the Agricul/iiral Report of 
Messrs liailey and Culley. 

Mrtiiufjic- Northumberland is not the scat of extensive ma- 
turch. nufactures ; its principal establishments of this kind 
arc derived from the coal trade, or connected w ith 


in nouses, me males werer 

79,057, the females P.S,8I'5. The families were 
53,5 J‘l', of whom Jii,Q03 were employed in agricuN' 
lure, 18,928 in trade and manufactures, and 2293 
follow'cd neither of those pursuits. In the year pre- 
ceding the cen.sus the baptisms of males were 2407, 
of females 238(i; the burials of males w’cre 179 I, of 
females 178? ; and the marriages were 1372. The 
towns, whose population exceeds 1500 inhabitants, 
are the foDnwinfr > 


Notliiigham, 

Houses. 

GSOl 

Inhabitant/* , 
34.253 

Newark, 

149a 

7,236 

Man.'liild, 

145.8 

O'.SlC 

W'orksop, 


3,702 

Greyslcy, 

597 

3,(573 

Radfurd, 

725 


Sutton in Aslificld, 

f>T9 

3,38(5 

Arnold, 

710 

3,0-12 

Basford, 

.578 

2,0 M) 

Southwell, 

.557 

2,6'7'l 

East Retford. 

469 

2,030 

Bulwell, 

56*0 


IIucknalU'rorkLird, 

.817 

1,793 

Clareborough, 

.‘hlf) 



it, such as ship-building, roperies, forges, tSre. On 
the Tyne there arc a great many glass-houses, which 
a few years ago [laid a duty ot L. IS(),()0() yearly; 
and Il^xharn has been Jong noted lor its manufac- 
ture of g' 'vcs. 

rrinnn»l * principal towns arc Newcastle, North Shields, 

TownB.To- Morpeth, Alnwick, Berwick, Norhani, and VVooler. 

The county send.*' two members to Parliament, and 
Newcastle, Morpeth, and Berwick, two each, — eight 
in all. Northumberland contains a great many ele- 
gant seats ; but for these, and for its history and an- 
^ci(]uitics, w'c must refer to the Beauties 0 / England, 

. Vol. XI 1., and the works there enumerated. 

The census of 181 1 gives the following returns for 
this county : 

IIouscF inhabited, - - - 28,258 

1.- uninhabited, - - - I,I2() 

Families employed in agriculture, - 10,94.5 

— trade and manufactures, 1(>,.547 

All other families. - • 10,251 

Total iiiliabilants, - - I72,lGl 

ticc Bailey and Culley *8 General View (i/‘the Agri^ 
culture of Nor thumhcrland- ( a -) 

NORWAY, see Swkdkn. 

ItDun liaricf NOTTINGHAMSHIRE, an inland county of 
.iiul I'Atcnt, England ; bounded on the north by Yorkshire and 
a part of Lincolnshire; bn the east by Lincolnshire; 
on the south by J-eicestershire ; and on tbe west by 
Derbyshire. It is of an oval figure, with its narrow'- 
est end towards the north. Its greatest length is 
about .50 miles, and its greatcfet breadth 27> Its cir- 
cumference is estimated to be 140 miles, and its con- 
tents 77f) square miles, or 496,040 acres, 
nivibions 'I'lic county is divided into six hundreds, or, as 
and Popu- they are usually denominated, wapentakes ; three of 
Jation. which are to the north, and threq 10 the south of die 
Trent. It contains 9 market towns, and 207 pa- 
rishes. In the year 1811 tbe number of inhabitants 


The face of the county is generally level, with faoc of tlu> 
moderate undulations ; and it.s beauties are of a mild 
description, somewhat picturesque in the \icinity 
Sherwood J*\)resl, but displaying neither the striking 
features of the afljoining county of Derby on its 
western side, nor the flat insi[)idity of the plains of 
Lincolnshire on its eastern .side. Vrom its puhirion 
between thc.se two descriptions of conntiy, and I'roni 
its moderate elevation, it enjoys a milder climate 
than either; partaking neither of the raw air of the 
one, nor the moist atmosphere of the other. 'J’hc 
dryness of the climate is favourable to curly vegeta- 
tion, and 16 supposed to be the cause of the seed-time 
and harvest in'Noitinghambhirc commencing at the 
same period as in the more southern counties. 

The soil of this county is very various. On tlieSoiJ ami itu. 
borders of Derbyshire is a stripe of land with coal 
and limestone, partly in wood, but mostly under 
arable culture. Parallel to it is a broader track in- 
cluding Sherwood Forest, whose soil is chiefly sandy 
and gravelly, which, though naturally sterile, Las in 
some degree been brought into a productive state by 
the extensive cultivation of turnips, and the main- 
tenance of considerable flocks of shee]). The track 
which adjoins is a clayey soil, extending to the banks 
of the river Trent. It is chiefly arable land, but 
varied with woods and meadows, and highly pro- 
ductive of wheat, oats, beans, and, in some parts, of 
hops. The lands on the banks of the Trent arc very 
fertile, mostly devoted to pasture, on which many 
oxen are fattened, and some of the dairies are exten- 
sive. The arable land of this district is celebrat- 
ed for both the quantity and the quality of the oats 
that it produces. Tho beautiful Vole of Belvoir in 
the south-easternmost part of the county enjoys some 
of the best soils both for pasture and arablp hus- 
bandry of any part of this island. The farms arc in 
general small, and commonly held by tenants at will ; 
the tents from whom were generally moderate, and a. 
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M.itiniflKun.very great proportion of the land is. free from the 
fchirc. burden of tithes. 'I'hc spirit of agricultural iniprovc- 
nicnt has not proceeded so far as in many other coun- 
ties, though it has made considernblo progress of late 
years. Neither the breeds of coivs and sheep, nor the 
modes of cultivation, diftbr so much from those of the 
adjoining counties as to deserve any especial notice. 

Minos. There are no mines except those of coal, which 
arc exclusively confined to a narrow district border- 
ing on Derbyshire ; these arc of good quality, very 
abundant, and, by means of internal navigation, dif- 
fused through the whole county. Excellent stone for 
building is raised in many parts, some of which has 
the peculiarly valuable quality of improving by expo* 
sure to the weather. Many parts of the county 
qbound in veins of gypsum. In the parish of Go- 
tham, it found in strata of the thickness of three 
feet. At lieaconhill, near Newark, arc large quarries 
of this substance. Although it has been mueli prais- 
ed as a manure, llie trials of it that have been made 
in its vicinity have not been attended with such be- 
neticial rcoiilts as to induce tiie continued use of it 
for that purpose. 

smlihwhI The Forest of Sherwood, formerly celebrated as 
the scene of the exploits of Robin Hood, whose 
deeds amused our nursery days, is mostly an open 
heathy plain, bordered with recent plantations, and 
upon which the plough has made very extensive en- 
croachments. 'fhe boundaries of the forest are ex- 
tensive, it being tv\enty-five miles in length, and 
from seven to nine in breadth ; but a great portion of 
it is become the pro])crty of private individual.'), and 
i.s enclosed in farms ai;d parks ; in the latter of which 
alone are to he found the deer with which this forest 
was once most ahuudaiitly stocked. The trees of 
most ancient dale are those now remaining on the 
estates of the Duke of Newcastle and Lord Manvers. 

■Mftiiutaf. Nottinghamshire is, for its population, one of the 

Hires greatest manufacturing eountii^. The frames for 
making hosiery wcrcf the discovery of ii clergyman of 
this county named Lee, in the reign of Queen Eliza- 
beth, who, finding but little encouragement in Eng- 
land, repaired to Paris, and commenced his work un- 
der the auspices of Henry the Fourth. The murder 
of that monarch having deprived him of a patron, he 
died in France of chagrin, and the workmen returned 
home, when, aflcr many fiuctuations, the machinery 
was introduced in this county. The making stock- 
ings, caps, pantalooii-pieccs, and other similar ar* 
ticles, has Jong given employment to the great mass 
of the labouring population ; and of late years, the 
making of lacc, upon a similar principle, has been 
introduced, and created additional employment. 
Although the riotous conduct of the workmen, un- 
der the denomination of Luddites^ has driven some 
of the largo capitalists to other parts of tlic kingdom, 
yet the hosiery business is by far the most important 
means of employment throughout the wholc county. 
The spinning of cotton-yarn, from its natural con- 
nection with hosiery, has been introduced, and very 
widely extended ; and the establishments at Notting- 
ham, at Mansfield, at Newark, at Southwell, and se- 
veral other places, arc upon an extensive scale. 
Tiiere are also several large manufactories for spin- 
ning worsted yarn. Malting and brewing are carried 
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on to a considerable extent ; and the beer of Notting- Nottint^ham- 
Imm and of Newark rivals that of Burton upon Trent. ^ 

There are potteries at Sutton Aslifield ; starch w 
made near Southwell ; and sailcloth and candlewick 
at Retford. 

The foreign trade of this county is mostly con-Coimncwe. 
ducted by the mercantile houses of London and 
Liverpool i but some of the larger manufacturers 
export their ow'n goods, both to the Continent of 
Europe, and tho more distant parts of the world. 

Tile river Trent, the fourth in magnitude of the Rivera ami 
English streams, passes acros.s the county, and ist'anals. 
navigable for barges through the whole of it ; but its 
deficiencies of water and its shoals arc such great 
impediments, that a canal by the side of it, ten miles 
in length, is found of great use to the intcrcourhi*. 

The other rivers are not navigable, but are benefi- 
cial for the purposes of irrigation. They arc the 
Erviash, the Soar, the Maun, tho Mcden, the Wol- 
ien, the Worksop, the Idle, the Lene, and the Do- 
ver or Dare. Thef:o all dihchargc their waters into 
the Trent. The cannU are the Notting[iain, the 
Grantham, the Idle, and the Chesterfield. 'I'hc last 
of these is about forty miles in length ; the others 
about ten. By meahs of these and the 'iVent, the 
intercourse by internal navigation is extended to ul- 
mo 2 )t every dihtrict of the county. 

Tlic titles derived from this county are, Marquis Titles, 
of Granby; Earl of Mansfield; Viscount Newark; 
and Barons Pierrepoint and Carrington. Eight mem- 
bers are returned from it to the House of Commons, 
viz. two for tlie county, and two each for the boroughs 
of Nottingham, Newark, and ICast Jlelford, The 
whole county is in tlie diocese of York. 

'J'he remains of Roman and Saxon antiquities are Antiquities 
numerous. Amongbt the former arc the camps at Bar- 
ton hill, at Combes farm, at Gringley, at Hcxgravc, 
and Weniiy hill, and a Roman villa near Mansfield : 
among the latter are the Custlc of Newark ; the , 

Abbeys of New stead, Rufford, and Welbeck ; the 
Piioi'icD of Matloi>eyand\Vorkscp; and the Churches 
of Bingham, lilyUie, Southwei*, and Baldcrton. 

The iii'btiljiUijguifthed natives of this county have Celebrated 
been, Archbishop Cramner, Dr Erasmus Darwin, 

Martin. Forbishcr, Denzil Lord Holies, Ircton, the 
soii’in-law of Ciomwell, Lady INlary Wortlcy Mon- 
tague, Paul ISandby, Arelibibhop Seeker, Gilbert 
Wakefield, and Bishop W.irburlon. 

The seats of noblemen and gentlemen of the first 
class arc as numerous ns in any county of £ngla.nd; 
of which the most remarkable arc the following, viz. 
Annesleyllall, J. AV.Chaworth, Esq.; BabworthHall, 

Honourable J. B. Simpson ; Bunney I’ark, Lord Ran- 
cliffc ; Clifton Grove, Sir Gervas Clifton ; Clipstone 
Park, Duke of Portland ; Clumber Park, Duke of 
Newcastle ; Colwich Hall, John Musinrs, Esq. ; 

Grave, A. H. Eyre, Esq. ; Holme Pierrepoint, Earl 
Manvers; Hurgarton Iiall, G. D. L. Gregory, Esq. ; 

Kclham House, J. M. Sutton, Esq. ; Langold, H. 

Gaily Knight, Esq. ; Lenton Priory, William Stret- 
ton, Esq. ; Muskhani, .1. Pocklington, Esq. ; New- 
stead Abbey,* late Lord Byron (lately sold to Major 
Wildman); Norwood Park, Sir Richard Sutton, Bart.; 

Osborton, F. F. Foljambc, Esq. ; Ossiagton Hall, .1. 

Denison, Esq.; Rufford Abbey, Honourable J. L. 
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NottioKliam-Savillc; Stanford Hall, C. V. Dasliwood, Esq.; 
Jiirc stappkford, Sir John Horlasc Warren; Tliorcaby 
I' „ Park. Earl IManver*; Wolbt-ck Abbey, Duke of 
'Portland; Woll..ton Hall, Lord JMiddlcton ; Work- 
.sop Manor, Duke of Norfolk. 


O il G 

Sco Dickinson's Antiquities in NottinoJimnshire ; Nouin^jlLim. 
Thornton’s Historn of Nottiughamsfiire ; Lowe’s i’wr- 
veyqfthe Agriculture o/ Nottinghamshire ; 

Sherwood Forest ; and Bradley and Briiton’s ijVrt//* mains. 
ties of Eught mi and Wales* fw. a\.) 


ORGANIC REMAINS, FOSSIL. 


T. HE occurrence, fn rocks of various kinds, of 
remains of animals and vegetables, more or less 
altered, is so remarkable und striking a fact, that 
it could not fail to attract the notice of man- 
kind, even at an early period. Xenophanes of Colo- 
phon is said to have described the remains of fossil 
li.vhcs found in the stone quarries of Syracuse, and in 
the derp marble rocks of Paros. Not long after, in 
the fifth century before Christ, Herodotus men- 
tions fossil shells as occurring in the rocks of Egypt, 
and stales this as a proof of that country’s having 
been formerly an arm of the sea, like the Red Sea. 
We find some allusions to fossil organic remains 
even in the poets of antiquity. The following passage 
from Ovid is an cNampIc of this kind : 

Viilp ego, quod fucrat (piordam buliditisima ttllus 

KsbC tVetuni, vidi t'.ictu.s cx auquore tprras, 

l>'t procul a pclago coiiclix jacuete murin^c'. 

ICt vcuiii iovenUi est iu inoutihus nnrliora summib. 

Mctamtjfh, Lib, AT. v, 62 . 

But our author confounds true organic remains with 
the accidental occurrence of an anchor in soil. Not 
long after the commencement of the Christian era, 
attempts were made to connect these phenomena 
with the Deluge of Noah ; and in the writings of 
Tertullian, there arc passages that refer to this sup- 
posed connection. This opinion afterwards became 
general, particularly towards the beginning of the 
eighteerilh century, when it was attempted to prove, 
or at least to illustrate, the trutlis of revelation by 
appeals to natural iiistory. Thus Biittner, in his 
Zeichen und Zeugen dcr Sundjlut, publi^hed at Ulm, 
in 1710, and Schiuchzcr, in several of his works, 
a*? in his llwno DiUvii Testis, Pischm (luerelce 
cl Vindicicc, Herbarium Diluviaiiumy &c, enumerate 
many facts, and state numerous reasons in illustra- 
tion of the accumulation and deposition of fossil 
shells, plants, and animals, during a great flood, 
which they maintain to have been that described 
in the Old Testament, But the non-occurrencc of the 
remains ofman along with those of other animals came 
to be considered as inimical to this opinion, and 
by the time of Knorr it was nearly abandoned. 
Another speculation was soon started in its place, 
by which it was attempted to show that these re- 
mains were not truly organic, but merely efforts 
of nature to produce organic beings; and, therefore, 
that these bodies, although exhibiting the organic 
form, had never been animated. This fancy was 


combated by the supporters of the diluvian hypo- 
thesis, and the result was, thb addition of many neiv 
facts, and the total abanclonment of both hypo- 
theses. The discovery of remains rf elephants, 
rhinoceroses, &c. in Europe and Northern Asia in 
a fossil state, gave rise to a new opinion, that these, 
and many other fossil animals found along with them, 
had been floated hither from the tropical regions. 
Forster, Pallas, and other.<t, who advocated this opi- 
nion, brought together a host of facts in support of 
it ; and, in this way, contributed, in an eminent de- 
gree, to our knowledge of fossil organic remains, 
and to a more accurate investigation of their various 
charocters and relations. But their speculation, u ilh 
all its plausibilities, was soon supplnnted by that which 
is at present considered as the mos^t consistent with 
facts — namely, that the various fossil organic re- 
mains, contained in rocks of dill'erent kinds, belong to 
animals and vegetables that formerly lived in the 
countries where these remains are at present met 
with. The facts which have been brought to light 
by the collision of opposite opinions, and by the 
careful and successful investigations of many na- 
turalists who were contented to view these fossil re- 
mains, not as connected with auy general geological 
hypothesis', but as interesting additions to zoology 
and botany, and important contributions to our 
knowledge of the physical and geographical distribu- 
tions of animals and vegetables, are so intcrcsiing, 
even to the general reader, that we shall utfeiupt ti» 
give a short account of them, in the following or- 
der ; — 

1. Different kinds of fossil organic remains. 

1. Animal remains. 

2. Vegetable remains. 

2. State or condition of these remains. 

3. Geognostical situations. 

4 >. Formation of the strata in which tliesc remains 
ore contained. 

L— DIFFERENT KINDS OF FOSSIL ORGA- 
NIC REMAINS. 

I. — Fossil Remains of Animals. 

l. Fossil Remains of the Human When 

the diluvian controversy was keenly agitated, many 
descriptions were published of fossil remains of man, 
said to have been found in secondary rocks of differ- 
ent kinds ; but all these, without exception, proved to 
be remains of the lower animals. Thus the famous 
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OMunic Rc- ^Ifcliluvii testis” of Sciieuchzer was found to be a 
matng. gjgantic fos^il salamander. Tho fossil bones of Ceri- 
so confidently described by Spallanzani as hu- 
man, were determined to belong to quadrupeds. 
The remains of tho human species, therefore, do 
not occur in the secondary strata ; but the follow- 
ing facts prove their occurrence in fissures of rocks 
and in post-diluvial strata. Human bones, and even 
whole skeletons, have been found in clay in fis- 
sures of rockSj being the remains of bodies that 
had fallen into them ; in other cases, human bones 
and skeletons have been met with, and occasionally 
more or less mineralized, in old deserted galleries in* 
mines. Sonic years ago, human skeletons were dis- 
covered in a compact calcareous rock in the Island 
of Guaclaloupc. A mass of this rock, inclosing a 
pretty well preserved human skeleton, but without 
the head, and wanting tlic« right arm (represent- 
ed at fig. 1, F, Plate CIlOi sent by Admiral 
^'ochranc to Lord Melville, and afterwards by him 
deposited in the British Museum. The rock, on ex- 
amination, proved to be a mere alluvial mass, formed 
of pieces of coral, that appear to have been thrown 
up on the shore by the sea, and afterwards united to- 
gether by water impregnated with calcareous matter. 
JVT. Moreau de Jornes thinks these skeletons are re- 
mains of persons who had perished by shipwreck. 
Human bones hove fatcly been found in alluvial soil 
at Kdcstritz iii Germany, and in such a situation as 
to render it probable that they arc of great anti- 
quity. I'he absence of human fossil remains from di- 
luvial formations bus excited surprise ; but this will' 
cease when it is recollected that, probably, at the pe- ^ 
riod of the deluge, the human race had not extend- 
ed into the countries where fossil organic fbmains 
have been examined, and, therefore, arc only to be 
looked for in those regions where man is known to 
have lived when that event took place. 

CLASS I.— Mammalia. 

Order 1 — Qjuadrumana* 

Hitherto no fossil remams of apes, baboons, mon- 
keys, or other tribes of the order Quadruroana, have 
been met with ; although it is probable that they will 
be found among the alluvial strata of those regions 
where tlmse animals now live. 

Order H. — Chiroptcra,—BaL 

It is probable that fossil species of the larger bats 
will be found in the alluvial strata of the warmer re- 
gions of the earth, and that remains of the smaller 
European species will be discovered in some, of the 
European formations. The only fossil remains of 
the animals of this order with which we are ac- 
quainted are those represented, fig. 5> Plate CIL 
These are contained in a slab of limestone from 
Eichstadt, and belong to a species which must have 
measured six or seven feet from the tip of one 
wing to the (ip of the other. The remarkable fossil 
tribe named Ornithocephalus, to be described after- 
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wards, in general aspect bears a striking resemblance Oigsoic R«. 
to bats. 

Order HI.— A/nrsupiVr/iit. 

Two species of this order, both belonging to the 
genus Didelphis^ or Oposiumy have been met with in a 
fossil state ; tlie one was found in the gypsum of 
Paris, the other in the calcareous oolite slate of 
Stonesficid in England. 

Order IV.— G/iVcs, or Gnawers. 

Fossil remains of an animal resembling the Cavia 
porcellus, or Guinea-pig, have been detected in the 
limestone of Oningen ; remains of an animal resem- ‘ 

bling the Lagomps alpinus, a species at present con- 
fined to the higher parts of Siberia, were found in 
the fissures of the rock of Gibraltar ; two species 
of Lepus, one nearly resembling the coinmon rabbit, 
and the other one-third less, were found in the lime- 
stone rocks of Cette ; three species of Mus have 
been met with in a fossil state, one nearly resemb- 
ling the ^us terresiris, oeburs in limestone in Bo- 
hemia, and also in the limcstonc-conglomcratc of 
Corsica, and two others, one referred to the Mus 
aroalis, and the qfher to the common waler-rat, in 
the rock of Gibraltar: fossil remains of the com- 
mon beaver have been met with in alluvial strata in 
Perthshire and Berwickshire in Scotland, and in si- 
roiior situations Cn the Continent; and another spe- 
cies/ named Castor Irogontherium, was found on the 
shores of the sea of Azof. 

Qrder V .-^Bradypoda^Sloth, 

The fossil species of this order, although not nu- 
merous, are remarkable for their magnitude and sin- 
gular organization. Hitherto only two species have 
been discovered, and apparently both belong to the 
same genus : liie one is the Megatherium, and the 
other the Megalonyx, of authors. We might assume 
Megatherium as the generic denomination, and name 
the South American species Megatherium Australe, 
and the Megalonyx, or North American species, Me- 
gatherium Borealc ; but our present view will be an- 
swered by describing them under their common 
names. 

Megatherium , — A complete skeleton of this co- 
lossal species was found in diluvial soil near Buenos 
Ayres, and sent to Madrid ; afterwards another was 
discovered near Lima, and a third in Paraguay.* Tlie 
splendid specimen in Madrid is fourteen feet long, 
and seven Spanish feet in height. The skeletoh of 
this megatherium is so rude and unshapely, that the 
clumsy skeleton of the elepitant and rhinoceros, and 
even the massive and rugged bones of the hippopo- 
tamus, appear, when placed beside it, slender and 
light. It is one of the largest and most massive of 
all the fossil quadrupeds hitherto discovered. Judg- 
ing from its structure, its motions seem to have been 
slow and dragging, and, with exception of its long 
claws, appears to have been more defenceless than 
any of the other large quadrupeds. The form of the 


Remains of the Megatherium have been lately found in limestone caves in Brazil. 
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Or{;;anic Kc- tocth shows that it livcd on vegetables, and its long 
ina i nb. ^ («]{|virg f^re supposed to have been used for digging up 
the roots on which it is conjectured to have fed. Plate 
cm. exhibits a correct representation of this animal 
from the specimen in the museum at Madrid. 

3 /( 70 This species is smaller than the me- 
gatherium, being only the size of the ox. The ge- 
neral form and arrangements of the skeleton are the 
same as in the meffatherium, and the agreement is 
so considerable, tnat some naturalists conjecture, 
although without suiBcient ground, that it is a 
young variety of the racgatbcriuin. It appears also 
to have been herbivorous, and hitherto its remains 
have been met with only in limestone caves in Vir- 
ginia.. 

Order VL—FEBai.— R apacious Animals. 

UrsM* 

Several fossil species of this tribe have been met 
with in different parts of Europe. The following are 
enumerated by naturalists : 

J. Ursu 3 Spclaeus^lt is the largest -species, and 
is distinguished from the Polar bear, to which it 
liears a close resemblance, by its more incUned brow, 
and the want of the anterior small grinding tooth. 
2. Urn Arcloideus^^Tbc skull smaller than the pre- 
ceding, and the small anterior grinding tooth abo 
wanting. 3. Not larger than the brown 

bear ; the cranium the same shape, and provided with 
the same teeth. 

Tiicse fossil species occur in limestone caves in 
Germany and Hungary. 

Canijt, 

Fossil remains of a species of canis resembling the 
and of another nearly allied to the common fox, 
and bones of the common U)o[f, have been found in 
posudilttviul and diluvial soils, and in caves in Eng- 
land, Germany, and France. 

Hy<ena, 

Fossil remains of a species nearly allied to the 
common hycena have been found in caves in lime- 
stone in Yorkshire. In these also dung was found, 
proving that these caverns had been the residence 
of the hymna. Hemains of the same species occur 
in caves in Germany. Another species, resembling 
the //. crocuto, was found in Hanover, in marl, along 
with bones of the lion and elephant. 

Felis. 

One species of this tribe, and nearly resembling 
}i\\e jaguar of South Americo, has been found in a 
fossil state in limestone* caves in Germany ; another 
species, nearly allied to the tiger, is found in diluvial 
soil, along with fossil remains of the elephant, rhino- 
ceros, hysena, and mastodon. 

Mustella, — WeaseL 

Two species of this genus occur in the German 
, limestone caves. The one is allied to the common 
pcit-cai (Musteila putorius)^ and the other to the zo- 
rille, a pole-cat, native of the Cape of Good Hope. 
Another species, allied to the izhnaimon of Egypt, 
but nearly double its size, occurs in the gypsum 
quarries around Paris. 

■i 
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Order WL'^Solidungida, r Organic Rc- 

Equus Adamiticus—Equue Cahallus * — Fossil teeth ^ 

of a species of horse are found in diruvinl soil, asso- 
ciated with those of the elephant, rhinoceros, hysena, 
mastodon, and tiger. These teeth arc larger than 
those of the present horse, and, to all appearance, 
belong to a dilFerent species, which inhabited the 
countries where they are now found, as Great llri- 
tain, .along with elephants, rhinoceroses, hyaenas, 
bears, wolves, Ac. 

Order Vll\.^^Bisulca^ 

Many fossil animals of this order occur in a fos- 
sil state. We shall enumerate the principal of 
these. 

Oil". 

( 

Four species of this genus occur in a fossil state. 

1. Bos^ aurochs or tmis . — This species is cun&idered 
as distinct from the common ox, being much larger. 

Horns and bones are found in this country, and 
also on the Continent of Europe. It occurs like- 
wise in alluvial soil in the district of Ohio in Noith 
America. . 2* Common Oar.— The fossil skulls of 
this species differ from those of the present exist- 
ing races in being larger, and the horns having 
a different direction. They arc considered as be- 
longing to the original race of the present do- 
mestic ox. The remains are of frequent occur- 
rence in our peat-bogs, also in a similar situativ>n 
In Ireland. 3. Large Buffalo of Siheria , — Skulls and 
bones of a large species of ox are found in Siberia, 
which Cuvier maintains to be different from any oi' 
the present species ; and as it occurs in the same si- 
tuation as the^ifilephant and ridnoceros of Siberia, he 
considers it to have lived at the same early period. 

4. Fossil Ox, resembling the Musk Ox of North Arne- 
rica , — The bones of this species resemble in many 
points those of the musk ox, but the marks of dif- 
ference are so considerable as to show that it is a 
distinct species. This species has hitherto been 
found only in Siberia. 

Cervufi^^Deer, 

The following are the fossil species. 1 . C. dc- 
phast or Rff/-Dcar.«-Horns and skulls of a deer, 
agreeing in almost every particular with the common 
red deer, arc occasionally met with in strata of dif- 
ferent descriptions. Some of these hhve been found 
in the newer secondary formations, in supposed an- 
cient volcartic tufas, and in diluvial strata, with re- 
mains of the elephant, rhinoceros, Ac. and lastly in 
our common peat-mosses. The horns and crania 
found in our peat-bogs are of the same species with 
our present red deer, but it is not equally certain 
that those found in the older formations arc of the 
same desenptioD. ^ 3. Roe-Deer . — Hones of this spe- 
cies arc met with in our peat-mosses, and in beds of 
shell marl, but never in any of the diluvial strata. 

3, Fossil Roe of Or/eanf.— -This specie.^ nearly allied 
to the roe, but different as a species, is remarkable 
on account of its geognostical positioh, its remains 
occurring in a new secondary limestone, along with 
bones 6f the palacotherium. It occurs near Orleans in ' ' 

Frapee. 4. Fossil Ftdloto^Deer. — This species isfound 
in peat-bogs and in marl pits in Scotland, England, 
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Orti^aiiic Re- and in didercut parts on the Continent of Europe, 
mums. The antlers are in general larger than those of the 
present varieties. 5. Foml Deer q/' El ampes. — This 
species appears- nearly allied to the rein dc^ri but 
much smaller, not exceeding the roc in size. The 
bones were found near Etainpes in Franco, in a sand, 
the gcognostical relations of which have not been de- 
termined. 6. CervHs gif'nnt€t4Sf Irish Elk^ or Elk 
of the Island of Man — This gigantic and magnifi- 
cent species, now apparently extinct, occurs in a fos- 
sil state in Ireland, Isle of Man, England, Germany, 
and France. The most perfect specimen of the skele- 
ton of fhis species hitherto met with is that which 
was found in the Jsle of Man, and now preserved in 
the Museum of the University of Edinburgh. In 
Plate CIV. we have given an accurate representation 
of this remarkable specimen. It is six feet high, 
nine feci long, and in height to the tip of the right 
horn, nine feet .««evcn and a half inches. It was 
dug up in the parish of Kirk and fortunately 

Secured for the Museum by his Grace the Duke of 
Atholl. It was imbedded in a loose shell marl, in 
which were numerous imbedded brunches and roots. 
Over the marl was a bed of sand, above the sand a 
bed of peat, principally composed of small branches 
and rotten leaves, and over the peat the common 
soil of the countiy. 

Order IX. — Miiltungula, 

Several of the largest and most remarkable of the 
fossil species of quadrupeds belong to this order, 
and of those the following arc the most interesting : 

Rhinoceros. 

Of this genus four fossil spccic^iuvc been de- 
termined. 1. y^/^ lichorinus — In mis species the 
nostrils are separated by a thick osseous plate. It 
is ilu: largest of the fossil rhinoccri, and i.s that 
which is found in England, France, Italy, (rcnnany, 
Siberia, &c. One specimen was found in the year 
1770 with its ^kin on, imbedded in ice, on the banks 
of the Wilhoui. It appeared to have had very long hair 
on its feet, an arrangement, according to Cuvier, pro- 
bably connected with the climate which it inhabited. 
\i. Rh. ptoihiinis (from X?c77og, thin) — In this species 
tlie nostrils are not provided with an osseous septum, 

^ the hones of the nose are thinner, and the skeleton less 
massive than in the preceding spCcics. Il is found in 
Italy. 3 . Rh. niinulus, of a diminutive size — Found 
in diluvium in the village of St Laurent, near to the 
town of Mois.sac, in the department of the Tarn, and 
the Garrone. 4. llh. vicisorus, provided with incisor 
teeth. It is the size of the common rhinoceros, and 
is found in Germany. 

Hippopotamus. 

Only one living species of this tribe is known 
to naturalists, but four fossii species have been de- 


termined by Cuvier. 1. //. magnus. It is veryOr^ic Re- 
neurly allied to the present living species, and is^ 
of the same size. Il is found in England, France, 

Germany, &cc. 2. Middle-sized Hippopotamus^ is 
smaller than the former, being the size of a hog, 
and is found in France. 3. ^mall Hippopotamus.— 

Found in France ; is less than the second species. 

4. Least Hippopotamus . — Found in France, and ap- 
pears to have been the size of the hog of Siam. 


Elephant. 

Of this interesting tribe of animals two living spe- 
cies, the Asiatic and African, and one fossil species, 
named Mammoth by the Russians, arc known to natu- 
ralists. The fossil elephant or mammoth differs from 
the living species in the following particulars : The 
alveoli of the tusks are much larger, and the zygo- 
nfatic arch of a different form. The vacuity between 
the branches of the jaws at the fore part is wider 
than in the Asiatic and African species; and the 
longer jaw, in place of terminating in a kind of point- 
ed apopysis, as in the living species, is rounded off. 
The grinders of the fossil species difl'er from those of 
the living, and the tusks, although of the same mag- 
nitude, appear to be more curved than in cither 
ibo Asiatic or African species. Single bones and 
teeth, or even perfect skeletons, are found, and one 
instance is on record of the whole animal being 
found preserved in ice. This specimen was disco- 
vered in the year 1799 Asifitic Russia. The flesh, 
skin, and hair, were completely preserved, — even the 
eyes were entire. It was provided with a long 
mane, and the body was covered with hair. This 
hair was of diOerent qualities. There were stifl' 
black brihilcs, from twelve to fifteen inches long, and 
these belonged to the mane, tail, and cars. Other 
bristles were from nine to ten inches long, and of a 
brown colour ; and, besides these, there was a coarse 
wrool, from four to five inches long, of a pale yellow 
colour. This latter is the wool w'hich lies next- 
the skin in all the inhabitants of cold countries ; and 
hence, Cuvier tliinks it probable that the north- 
ern fossil ( leplianls, or those of Siberia, Russia, &c. 
were inhabitants of cold countries. * Its remains 
have been found in Iceland, Norway, Scotland (in 
Ayrslnre and West Lothian), England, and in many 
places throughout the Continent onwards to the Arc- 
tic Ocean. Hut they arc more abundant in Siberia 
than in other countries ; for Pallas informs us, that 
there is scarcely a spot from the Don to Kamtschatka 
where they have nut been met with. They also occur 
in North America, even as far north as Churchill, Hud- 
son's Day ; this latter being the locality of a specimen 
sent to 116 from that country ; and teeth and bones of a 
fossil elephant have been found in South America.f 

Mastodon. 

This remarkable genus of fossil multangular ani- 


* The wide distribution ot this fossil species, and its occurring alongst with remains of numerous large 
feline animals, &c. would seem to sliow, in opposition to the above inference, that the climate of the coun- 
tries it inhabited had a tropical character. 

•j* There arc ^ in the Ashmoleun Museum at Oxford, some vertebrs and leg bones of an elephant of vast 
size, probably sixteen feet high, found in gravel near Abingdon. Mixed with these were bones of the rhino- 
ceros, hippopotamus, horse, dog, ox, and a species of deer, 
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Organic Re-muliii, first systematically arranged by Cuvier, was 
mains, named by him Mastodon (from Mo(;4-oc> mainilla^ and 
o3jr;, dens)f in reference to the mamillary or tubercu- 
lar processes on the grinding .teeth. The following 
arc the species at present known to naturalists : 1 . 

Great or Gigantic Mastodon of the O/tio.-— This spe- 
cies appears to have been as tall as the elephant, 
but with longer and thicker limbs ; probably provid- 
ed with a proboscis or trunk, and had tusks like 
those of the elephant. It appears to have lived on 
roots and fieshy parts of plants, and hence this kind 
of food attracted it to soft and marshy places, where 
its fossil remains are principally found. It is more 
common in North America than in any other part 
of the world, although its remains have also been 
found in Siberia. , 2. Mastodon mth Narroua Grinds 
ers » — It is smaller than the great mastodon, and the 
grlhders are narrower in proportion to their length 
than in the great mastodom It is found in Europe, 
and also in North America. The teeth and bones of 
this species when of blue colour, from mineral im- 
pregnation, are named Animal Turquois. Besides the 
great mastodon and the species with narrow grin- 
ders, remains of four others have been met with, 
but their characters are not well known. Two of 
them arc from America ; the one is named Mastodon 
of the Cordilleras, and the other Mastodon of Hum» 
boldt ; the other two are European, and of these one 
is named iimtdl Mastodon, the other the TapirMkc 
Mastodon. 

Tapir, 

The tapir was long held as peculiar to Ameri- 
ca, but the late discovery of a species in Malacca 
shows that it also extends to the Old World. The 
living species are different from those in a fossil 
state. These latter arc found in the same dilpvial 
strata as alTord the fossil elephant and mastodon. 
Two species have been determined. I'lie one, 
named Gigantic 'Tapir, about eighteen feet long and 
twelve feet high, thus equalling in magnitude the 
great mastodon of America and the great elephant, 
has been found in France, Italy, and Germany : 
The other is smaller, but still a formidable animal^ 
and occurs in the same countries. 

Lophiodon, 

This is a newly discovered fossil genus, nearly al- 
lied to the tapir, and named from the eminences on 
its teeth. Twelve species have been ascertained by 
Cuvier, and one of them, the largest, is of gigantic 
dimensions. All of them are found in what is called 
a fresh water formation, of the same nature with that 
which contains the remains of the palfieotherium and 
anoplotherium, and hitherto they have been met with 
only in France and Germany. 

Elasmotherium, 

Of this newly discovered fossil genus but one spe- 
cies has been found, and that in Siberia. It appears 
from the few fragments in the Museum at Moscow, 
and described by Fisher, to be nearly allied to the 
rhinoceros and horse, and that probably it forms an 
intermediate tribe between these two. It is the size 
of the rhinoceros. 

Palaolherium. 

This genus, like the two preceding, is entirely fossil. 
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Its generic character, as given by Cuvier, is as follows : Organic Re- 
Dentes quadraginta quatuor; scilicet, Primorcs utrin- maini. 
que sex ; laniarii quatuor, acuminati puulo longiorcs, 
tccti ; molarcs viginti octo ; utrinque septem ; quorum 
superiores quadrati, inferiores bilunati. Nasus produc- 
tior flexilis. Palmae et plantm tridactylic. In gene- 
ral ostcological arrangement it resembles the tapir. 

Like that tribe, it appears to have had a lengthened 
snout, dr short proboscis, and there can be little 
doubt that the form of the body was nearly the same 
as that of the tapir. Ten species are described by 
Cuvier, and these vary in. magnitude from that of the 
rhinoceros to the hog and sheep, and all of them ap- 
pear to have been herbivorous. Npnc of the species 
have been hitherto found in this country, and those 
described by Cuvier occur in new secondary and di- 
luvial strata in difierent parts of Francei particularly 
in the vicinity of Paris. 

Anoplotherium, 

This also is a fossil genus of extinct lierbivorous ani^ 
mals. It bears some resemblance to the camel, and 
the tail is of equal length to the body, if not longer, 
being lI the same time very thick and strong. 

There arc but five species known, and all of these, 
as far as we know, are found only in the new se- 
condary rocks around Paris. 'J'hc following is the 
character of this genus, as given by Cuvier. Den- 
tes quadraginta quatuor, seric continua. Primo- 
res utrinque sex ; laninrii primoribus similes, ert- 
tcris non longiores; molarcs viginti octo, utrinque 
septem ; anteriorcs conipressi ; postcriorcb superiores 
quadrate; inferiores bilunati. Palrnie ct. planlae lii- 
(lactylm, ossibus mctacarpi ct metatarsi cliscretis; di- 
gitis accessorii^n quibusdam. 

jS/w.— // qg. 

Bones and teeth of the common hog occur in peat- 
mosses, and similar remains of a dubious species of 
hog in loam, along with remains of the elephant and 
rhinoceros. 

Order X — Pahnata, Palmalcd Quadrupeds, 

Under this head we include those tribes provid- 
ed widi four panics somewhat resembling fins, itnil 
sometimes provided with clawed toes. • 

1. Phoca, or Seal, — Two fossil species of this ge- 
nus have been found in France, in the coarse marine 
limestone of the formation above chalk. One of 
them appears to have been three times as large as 
the common seal, and the other of rather smaller di- 
mensions. 

2. Trichecus, or kSea Horse, or Walrus — No well 
marked fossil remains of this genus have hitherto 
been met with. 

Order XL — Sirenia, 

Lamanlin, or Manatu^, — Several bones of an un- 
known species of this genus have been discovered 
in the coarse marine limestone formation in the de- 
partment of the Maine and Loire. 

Order XI 1. — Cetacea, — Whale. 

Mr Parkinson says that two teeth of the nanval, or 
Monodon monocerosi were found on the coast of Es- 
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Or.;.inic Rc- Bcx, in the London day, and that one specimen was 
main*, found in the limestone of Bath. Fossil remains oCdol- 
phins and whales are mentioned as occurring in the 
new secondary formations of Italy ; and wc know 
that a skeleton of the common whale was found near 
Airthry in Stirlingshire, imbedded in alluvial soil 
formed by depositions from a river in n marine es- 
tuary. 

CLASS 11 — Ornitiiolites, or Fossil Birds. 

Fossil remains of birds arc of rare occurrence, and 
the few specimens hitherto found afford results much 
less satisfactory than those obtained by the study of 
the fossil bones of quadrupeds. The best informa- 
tion on this subject is furnished by Cuvier, who lias 
also communicated some obvious characters for as- 
sisting in the determination of this class of organic 
remains. Among others, the following are enume- 
rated : — The foot in birds has a single bone in place 
of the tarsal and metatarsal bones of quadrupeds ; 
birds, too, form the only class in which the toes all 
differ as to the number of joints, and in which this 
number, and the order of the toes which have them, 
is nevertheless fixed. The great toe has two ; the 
first two, reckoning on the outside, three ; the mid- 
dle five, and the outermost five. The crocodile has 
the same number of phalanges; but, as thcsc'have a 
tarsal and metatarsal bone, they cannot be confound- 
ed. By attention to these and other characters, fos- 
sil remains of species of the following genera have 
been determined, viz. owl, buzzard, starlings ibh, 
quail, curlew, tern, and pcI/cYi/t. These occur in 
the limcsloiie and gypsum of the Paris formations, 
and, it is said, also in an older formation, viz. that 
into which the Stoncsfield slate enters as a mem- 
ber. * 

Ornithocephalus. 

This genus, which is entirely fossil, is so remark- 
able in its structure, that naturalists are not agreed 
as to its place in the system. Some, as Cuvier, re- 
fer it to the Amphibia ; others, as Blumenbach, to the 
birds ; Collini described it as a fish ; while Sommer- 
ing arranges it with the Mammalia, and near to the 
bats. In this state of uncertainty, it is of little con- 
sequence where we place it. The skull is very 
large in proportion to the size of the skeleton, the 
jaws themselves being longer than the body, and 
furnished with sharp slightly incurvated teeth, lo 
general form, the head of the O. loAgirostris re- 
sembles that of the curlew tribe, i^ile the brevi- 
rostris more nearly resembles the bat, particular^ 
ly the Vespertilio murinus. The orbits of the eyes 
arc disproportionably large, and hence it is pro- 
bable that, like the bat, it was a nocturnal animal, 
while, from the size of its jaws, it is likely that it fed 
on small dying insects. There are four legs, the 
hinder ones being of considerable length. There 
arc no tarsal bones, only metatarsal bones and claws. 
There is a distinct tail. Two species arc described 
by Sdminering, the largest, which is about a foot 
long, is named ()• longirostris ; while the other, 
which is less, is named 0. brevirostris* They are re- 
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presented in Plate CIL Both species occur imbed- Orf^anje Rv. 
ded in the limestone of Eichstadt. 

CLASS III.— Amphibia. 

Testudo* 

Several speefes of this tribe have been detected 
in formations of different descriptions. In England 
they have been met with in the lias limestone near 
Bristol, in the oolite of Stoncsfield, but most per- 
fect in the London clay, as it is termed, in the vale 
of Sheppey. Cuvier and other naturalists enumerate 
different species of land, marine, and fresh water fos- 
sil testudines found in France, Germany, and Italy, 
but all of them apparently extinct species. 

Crocodile, 

Two species were found in a blue clay (resembling 
that below chalk) in the neighbourhood of lioii- 
fleur and Havre. They cannot be referred to any 
of the present species. In England, one speci- 
men was obtained from the Purbeck stone, and ano- 
ther was found ia the cornbrash rock at Gibraltar, 
in Oxfordshire. These are distinct from the first 
French species, but perhaps may agree w'ith the 
second. Vertebrie, apparently of that species, are 
found in clay near Weymouth, and in chalk in Sus- 
i3ex. 

Motasaurus of Conyheare, — Lacerta Gigantca of 
^nvnering. 

This tribe contains those fossil amphibia which dif- 
fer from crocodiles in some important characters, 
and is considered as an intermediate genus between 
those animals of the lizard tribe with a short tongue, 
and whose palate is furnished with teeth, and those 
w'hero the tongue is long and forked. The gigan- 
tic species found in the soft limestone of Maestricht 
has long excited the attention of naturalists. The 
length of the skeleton appears to have been nearly 
24 feet. The head is a sixth of the whole length of 
the animal, a proportion approaching very near to 
that of the crocodile. The tail must have been very 
strong, and its width at its extremity must have ren- 
dered it a most powerful oar, and have enabled the 
animal to have opposed the most agitated abaters. 

Fossil remains of an animal of the same kind, 
found in Bavaria, are described by Summering, un- 
der the name Lacerta gigantea ; all the known parts 
of which are represented in Plate CV. ** When it is 
considered,*’ says he, ** that this gigantic lizard was 
24 feet long, wc are forcibly reminded of the... dra- 
gons so much spoken of in fable. At least, the 
fact that, at one period of .the world, tliere existed 
animals of tlie lacerta, or dragon tribe, more than 20 
feet in length, is more astonishing than all that is re- 
corded in ancient tradition respecting monsters, which 
even the wildest fancy did not amplify to such enor- 
mous dimensions.*' 

Ichthyosaurus. . 

This is a marine oviparous animal, closely agree- 
ing in the whole osteology of the head, and sternum, 


* Cuvier has lately found in Montmartre an ornitholke, in which the head, neck, wings, tail, thighs, and 

even the trachea arteria, are well preserved. 
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Of^ic Re- with the saurian tribe, except that the bones arc 
usually, as in fish, united by squamous sutures, and 
approximating to fi2ih in some parts of the structure 
of its vertebral column, and, in others, being suf 
generis. IVom these double analogies the name 
(fish-like lacerta) is derived. The tixtroinities ter- 
minate in four swimming paws, or pnddks, compos- 
ed of a scries of fiat polygonal bones, greatly exceed- 
ing in number, not only tlic phalanges of quadru- 
peds, but also the phalan<'ic cartilages of the fins of 
fish. Three distinct species, dibtinguished from each 
othbr by their teeth, are found in .the lias limestone 
in England. 

Plesiosaurus^ 

From ‘rXrigiog, approximate to, and a lizard. 

-—This newly discovered fossil animal appears to be 
intermediate between the crocodile and jchthyosau- 
ruB, but whilst the ichtliyosaunis recedes from the 
forms of the lizard family, and approaches those of 
fishes, the new animal approximates, in these re- 
apccts, more nearly to the crocodile ; the plesiosau- 
rus is, therefore, a marine animat, intermediate in 
structure between the ichthyosaurus and. crocodile. 
It also occurs imbedded in lias limestone in England. 

Mcgalosaurus. 

From /xsyaXo^, great, and ^avgogf a lizard— This 
is a species nearly alliefl to the monitor in the inode 
of its dentition. It is found in the calcareous slate 
of Stonesfield, in England. The animal must, in 
SGipiG instances, have attained the length of forty feet, 
and stood eight feet high. The gigantic lizard of 
Sdmmering appears diminutive when contrasted with 
this stupendous being. 

Monitor. 

Fossil remains of animals that appear to belong to 
some of the numerous species comprised by Linnaeus 
under the name Lacerta monitor^ and of Tupinamhis 
by Daudin; animals which frequent marshes and the 
shallow beds of rivers, occur in bituminous marl slate 
in Thuringia. 

Salamandra.—Scklamander. 

Scheuchzer's famous Homme fossil, which is con- 
sidered to be an extinct species of salamander, was 
found in the limestone of CEnlngcn. 

Bnfo. — Tond. 

Fossil remains of this animal occur in the slate 
limestone of Gilningen. It is not the common toad, 
but one nearly allied to the Rana calamita. 

Colvhcr. 

Several accounts have been published of the oc- 
currence of fossil serpents in rocks of different for- 
mation, but all of them, with exception of the notice 
of Cuvier, are so loose and unsatisfactory, as to be 
undeserving of notice. In the notice alluded to, wc 
arc informed the bones of a snake, resembling the 
Coluber natrix, were found in the calcareous conglo- 
merate of Montpellier. 

CLASS IV— Fossil. Fishes. 

Fossil remains of fishes occur in considerable abun- 
dance in formations of particular descriptions, but hi- 
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tbcrtOi owing to the difficulties attending the investi- Oqpmic ne- 
gation, the determination of the genera and species ^ 

has been far from satisfactory. Even the attempts that 
have been made to divide these fossil fislies into fresh 
and salt water species have generally failed, and the 
ivhole^ geognostieal histoiy is in such a state, us to 
require a cotnpictc revisul. The fish, in some spe- 
cimens, arc found nearly entire, with the soft parts, 
and even the scales, preserved by mineralization. 

In others, all the parts are removed, cxee})t the ske- 
leton, and this is more or less perfect, and frccpient- 
Jy only the hardest parts remain, such a.s the palates 
and teeth. Fobsil fishes are found in a variety of 
gcognostic situations in Great Britain, and the fol- 
lowing genera are mentioned by authors as occurring 
in this island : Balisfes, Xiphias, Diodon, Anajrhi- 
chas, SahnOf Ksox^ ZeuSf Murmia/Squalns^ hut of 
this latter only the teeth, and of the Uaiii only the 
bony tongue and palates. 

Fossil Vertehree. — Many figures, and sonic de- 
scriptions, have been published of the fossil verichnc 
of fishes. Most of the specimens appear to have be- 
longed to large species of fishes, and some aulln'.rs 
have confounded, under this name, the caudal ver- 
tebrm of cetacea, which, however, are always easy 
to determine, as they do not present any traces of 
the deep and regularly disposed fortamina, nhich 
present themselves ut the surface of the vcrtebriC of 
fishes. 

Fossil Teeihy or Ichlhpodonla — These arc the 
parts of fishes that occur most freijuently in the 
bowels of the earth, on account of their licing less 
subject to decay. I'licy are divided into two grnnps, 
the ghssopclra, or more or less flattened teeth, which 
have belonged to fishes of the shark tribe, c'vrc. and 
the bufonites, halrachiles, S^c. or more or less round- 
ed teeth, which liave been generally considered as 
belonging to certain species of sparus or of anar- 
chiebas. 1. Clossopclra, or Petrified Fongucs. — This 
denomination has its origin from the idea that w^ns 
formerly entertained of tlie form of llic tongue of 
serpents, and especially from the notion that the 
Apostle Paul, on going to Malta, had destroyed all 
the serpents of that island, and that the fossii teeth 
of sharks, which occur in great abundance, original- 
ed from them, and were nothing else than their 
tongues converted into stone. 2. Bofonitvs^ or Ba- 

trachiies Wc find figuresi or rather descriptions, 

by authors undet this name, derived from bi^/Ot be- 
cause it was ^imagined, we cannot say how, that 
there were engendered in the head of toads a great 
number of fossil bodies, of a more or less rounded 
shape and shining surface, which are evidently no- 
thing else than portions of the teeth of fishes. Many 
of tliem are true teeth implanted in the maxillary 
bones, while others are maxillary |)late.s. 

CLASiS V. — Crustacea. 

]. Fossil Crustacea, or Crabs. 

The description of fossil Crustacea presents more 
difficulties than might at first be imagined. The 
greater number of them are in such a state of mu- 
tilation, or so inclosed in the rock, that very often 
there is nothing to be seen but a part of the upper 
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mams, under surface, composed of the numerous pieces of 
the plastron^ or sternum, giving attachment to feet 
composed of many articulations, and presenting also 
tiic external parts of the mouth, is found completely 
fixed in the substances which inclose it. The an- 
tennm and feet, besides, are most commonly broken 
and separated from the body ; which niay be readily 
conceived, when w'e recollect with what facility these 
latter parts arc detached from living Crustacea, which 
lose them when lighting with one another, or even 
when executing some violent motion.*:. The general 
want of the antennm and feet in the fossil specimens, 
induced Desmarest to restrict the distinctions to cha- 
racters obtained from the shell or the thorax. On 
examining the thorax, it results that the various pro- 
•mincnccs which it exhibits are not irregular and ac- 
cidental ; on the contrary, in all the genera of Crus- 
tacea, the disposition of those inequalities is con- 
stant, and subjected to certain laws. Jlollecting, be- 
sides, that the Crustacea have their principal internal 
organs situated immediately under the shell or tho- 
rax, Desmarest was led to in<|uiro if there existed 
tnarked relations bclwcen the place occupied by 
these viscera and the distribution of the internal in- 
equalities of ilic shell. We have been the more in- 
clined, he remarks, to admit these relations, that it is 
known that at a certain period of tiic year all the 
crustaCLM, after having lost their old solid envelope, 
are covered with a delicate skin, which hardens in its 
turn, and nt the end of a few days changes into a 
cru»t equally resisting with that which it substitutes ; 

, and we might |)resuiiie, that in the first moments the 
new skin moulded itself to a certain point upon the 
internal organs, and that its ossification was subse- 
quently inlluenced by the motions peculiar to these 
organs, or by the greater or less dcvelopemcnt of 
each of them. It is easy to prove that the relations 
wiiich we have just mentioned exist ; for, if the shell 
of a crab of the most common species on our coast, 
the Cinwev mevnas, Lin. be removed with care, we ob- 
serve, fig. 1, Plate CVI. behind the inter-orbitary 
edges, a membranous vesicular stomach, having two 
large lobes, a a, before, and two small ones, a a, be- 
hind, supported in the middle by a slender transverse 
bone m the form of an arch, h A, and having above, 
between the two great lobes, and on the middle line, 
two longitudinal muscles, i t, which are attached on 
one side to the anterior edge of the shell, and on the 
other to the transverse bone. If we make a compa- 
rative examination of the thorax, which is dotaclicd, 
fig. 2, wc perceive on it, I 1, the indication of tlic 
two anterior lobes of tlie stomach with a depressed 
central line, which corresponds with the interval that 
separates the two musclds mentioned. 

Pehirid the stomach whitish sinuous bodies present 
themselves, fig. L gg, in the form of intestines, and 
making many circumvolutions. These are prepara- 
tory organs subservient to generation, the spermatic 
vessels in the males, and the ovaria in the females. 
They project beneath in different places, but above 
they occupy the same place in both sexes. With 
reference to the shell, fig. 2, tlicse organs appear to 
IIS to occupy the space, 2, which is circumscribed 
by sunk lines, and which is seen behind Che one cor- 
responding to the stomach. 
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Still farther back, fig. 1, in a pretty deep hollow. Organic Hi 
we find the heart, d, which is depressed above, and 
which occupies its whole extent ; this organ is easily ''**"V‘** 
distinguished by its pulsations. Each lateral edge 
of the cavity, ff, in which it is placed, is solid and 
much elevated, nnd formed by a vertical septum 
which proceeds from the sternum to the shell, and 
which contributes to its solidity, by being fixed be- 
tween these two surfaces, much in the way of the 
supporter between the two tables of a violin. This 
septum also gives support to other transverse parti- 
tions, which arc equd in number to the separations 
of the sternal pieces, and in the interval of which 
are situated the muscles which move tho feet. The 
shell, fig. % 3, shows the place of the heart well de- 
fified^ in the same situation in which this organ is 
found in the crab when laid bare, and on each of its 
sides we observe two small sunk lines, which belong 
to the pbint of attachment of the' two bony partitions 
between which the heart is situated. 

On the right and left of the preparatory organs 
of generation and of the heart, tliere are two largo 
spaces, fig. I, ce, where the branchite are arranged 
and extended on two oblique osseous tables, which 
Shut up above all the compartments in which the 
muscles of the feet are fixed. These branchial are 
five in number on each side, and each of them pre- 
sents a double row of smal^ transverse branchial la- 
mina* ; this point -of attachment is externally, and all 
their extremities are directed toward thef line which 
separates the preparatory organs of generation from 
the heart. The shell, fig. 2, 5, 5, presents, above 
these parts, on each side of the body, a bulging 
space, which, in its extent, agrees perfectly with the 
place occupied by them beneath it. 

Lastly, on both sides of the stomach, and before 
the brancliio;, we find the liver, fig. I, which is 
very large ; it is of a soft consistence and yellowish 
colour, and its surface presents a multitude of small 
vermiform parts. This liver passes beneath the yis- 
ccra which wc have described, and is prolonged pos- 
teriorly, as far as tho base of the tail to e, so that it 
is seen still behind the heart. At this point it has 
Ihe same aspect and structure as in tlic anterior part 
of the body, and is divided into two lobes, which, 
besides, are in close contact. In the shell, the parts 
which cover the places where the liver is visible, 
when it has been removed, fig. 2, 6, 6, and 4>, arc 
less bulging than the others, and are distinct on ac- 
count of this want of protuberance, especially the 
anterior ones. - 

The same relations liave been found in the Oancey 
pagurus, and many other species. In some, how- 
ever, many of the indicattons were wanting, as in 
certain Leucosis for example ; but in this case, the 
shell is altOj^etber smooth, and no other furrow in- 
dicated divisions which did not correspond with those 
which we have mentioned. 

In some others, the. surface of the shell is, on the 
contrary, marked with an infinity of furrows, and 
with numerous asperities (Cancer wriolosus, and C. 
inci^us) ; but the principal divisions have always the 
same arrangement. 

We have found it convenient to give the name of 
Regions to the different parts of the shell which 
cover the internal organs, and to distinguish these 
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i»r.-ann He- regions by particular designations, which bear refc- 
rence to the relations existing between them and 
the organs, thus: 

The gas/ric region (region 8tomacalc)» or that 
which covers the stomach, is median, or anterior^ 
fig. ii, 1.1. 

The genilal region is median, and situated imme- 
diately behind the gastric, 2.3. 

The cardiac region {region cardialc) is median, 
and placed behind the genital, 

The hepatic regions are three in number ; two an- 
ferior, situated one on each side of the gastric, and 
before the branchial, ().G : a posterior median, placed 
between the cardiac and the posterior edge of the 
shell, 4. 

The branchial regions^ two in number, one on each 
side, are placed between the cardiac and genital re- 
gions on one hand, and the lateral edges of the shell 
on the other, 5»5. 

Dcsniarest describes, according to the plan just de- 
tailed, twenty genera, and a considerable number of 
species from different parts of Europe, Asia, and 
Africa. Many species occur in Great Britain, but 
principally in England, where they appear in the chalk 
formation, and also in the plastic clay of Sheppey. 

In Plate CVI. we have given, from Brongniart, 
representations of a Limulus and of a Cancer^ both 
of them genera of the Crustacea.; 

2. 'rrilobites. 

Upwards of an hundred years ago, there was found 
in England, near to Dudley, in beds of limestone, or- 
ganic bodies of a very singular form, and different 
from all the petrifactions whidi had been previously 
seen, as well as from every organized body ktHMrn to 
exist at the surface of the earth. There was no he- 
sitation, however, in referring them to the animal 
kingdom ; but for a long time it could not be deter- 
mined to what class they belonged ; and Linnaeus 
himself, on placing them with the insects, found 
their form to be so very different from that of the 
animals of this class, that he gave to the particular 
species which ho has described the name of Entomo^ 
lithus paradoxus. 

Notwithstanding the considerable differences which 
exist between many of the bodies to which the name 
of Kntomolites'woA at first given, and afterwards that 
of Trilobilest wc nevertheless discover between them 
points of resemblance sufficient to characterize a 
very natural family. 

Their body, as in the greater number of Insects 
and in some Crustacea, may be divided transversely 
into three principal parts. But the principal gene- 
ral characteristic, and what essentially distinguishes 
them from all known animals, is their longiuidinal 
division into three parts, or lobes, by two deep fur- 
rows parallel to the axis of the body ; this remarka- 
ble structure has excited the attention of all obser- 
vers. At first the tails were only observed, and 
from their being considered as shells, the name of 
Concha Iriloba was given tlicm. Afterwards this de- 
signation was transferred to the entire animals, by 
naming them Trilolntcs, a denomination first given by 
Knorr, and aflerwards employed in a systematic 
manner by Briinoich and Blumenbacb, 


The Trilobiles appear to form a distinct family in Organic itr 
the great division of animals named articulated, which , 
may be included in the class Crustacea. It exhibits 
the following characters: 

Their body, as Brongniart remarks, is divided in- 
to three parts, whicli arc more or less dUtincl ; the 
anterior part, which is named the scutum (bouclier), 

(the head, Walch, &c.), appears to present tl:e union 
of what, in insects, is generally called the head and 
thorax ; the middle part of the body, which is divid- 
ed by very distinct transverse articulations, may be 
considered as the abdomen, or trunk of Walch, Briin- 
nich, Wahlcnberg, or the union of the belly ami 
back ; the posterior part, often distinctly separated 
from the middle division, though sometirpes nearly 
blended with it, and which is divided by less distinct 
articulations, or transverse folds, may be called the 
post~abdomen. ^The name of tail has been univer- 
sally applied to it by naturalists, from its analogy 
with the part in Crustacea, to which the same name 
is given with equal impropriety ; it is traversed by 
the intestinal canal, but as tberc is, besides this part, 
a true tail, it would be improper to allow the name 
to remain. At the extremity of tliis prolongation 
of the abdomen, we find, in many species, un elon- 
gated appendage of a coriaceous, or crustaccous 
nature, either without articulations, as in the limuI.T. 
or composed of several plates arranged in the form 
of a fan, as in the lobsters ; this appendicular part, 
which does not contain any viscus, should bear the 
name of tail. 

These two abdomens are divided longitudinally in 
all the trilobites by two deep grooves, into three 
longitudinal parts, or lobes, of unequal breadth ; 
the middle one is generally the narrowest and the 
most distinctly articulated ; the lateral ones, which 
are broader, even sometimes extend under the form 
of nearly membranous expansions, which appear to 
be supported by hard and costiform sides, or ap- 
pendages, proceeding from the abdomen and the 
post-abdomen. We shall follow M. Audouin in giv- 
ing the name, of sides (or ilia, or latera) (Jlancs) 
to these lobes, or lateral parts : we have said that 
this forms the essential character of the trilobites ; 
it is never wanting in any species, and does not oc- 
^ur so distinctly marked in any known living animal. 

The scutum (bouclier) is alwa^rs divided into three 
more or less distinct parts ; a middle one, which, by 
Walch, is named the frons (front), and two lateral 
ones which may retain the name of checks (joues), 
employed by the same tfuthor. ^ 

We observe upon this frons, or middle part of the 
scutum, two or more tubercles ; and, often upon the 
two lateral parts, two other projecting tubercles very 
different from the first, which have been compared 
to eyes. 

The similarity of these parts, in regard to posi- 
tion, general form, and reticular structure, to the 
reticulated eyes of insects, and especially of the 
Crustacea, scarcely leaves any doubt regarding the 
analogy which may be established between these tu- 
bercles and eyes. The articulations of tlie abdomen 
and post- abdomen are sometimes prolonged laterally 
into projecting appendages. 

Sometimes the tail does not exist at all, sometimes 
10 , 
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Orpinic Re- it is formed of a membrane which terminates in a 
inau^ point, or with a crustaccous subulate appendage. _ 

Lastly, no naturalists have ever seen any thing 
which could be compared to antcnnie or feet. 

'fhe trilobites arc all marine animals ; their con- 
stant association in the same rocks with shells and 
other marine productions can leave no doubt on this 
point. It would appear that they have been capable , 
of multiplying prodigiously, judging from the man- 
ner in , which certain formations are crowded with 
them, insomuch that these rocks appear to be en- 
tirely composed of them. 

The following are the generic names and charac- 
ters given to these fossil animals by Desmarest 

Genus I. — Calymene. (That is, obscure or hid.) 

Body^ contractile, nearly semicylindrical. 

Scutum, having several tubercles or folds, two re- 
iicidatcd oculiform tubercles* 

Abdomen and post^ahdomen, entire at the margin, 
the abdomen divided into twelve or fourteen joints. 

Point of ilifTiail prolonged. 

C. niumenbachii. Dudley Fossil. Auct. 

Clypeo rotundaio, tuberculis sex distinclis injronte ; 
oculis in genis eminentissimis ; corpora tuberculata. 

Abundant at Dudley in VVorcestershire. Plate 
f'VI. Three other species arc described by Brong- 
niart, and two of these are figured in Plate CVl. 

Genus II. — Asapiius. (That is, difficult to deter- 
mine.) 

Body broad and pretty flat ; middle lobe project- 
ing, and very distinct. 

Sides, or lateral lobes, each twice the breadth of 
the middle lobe. " 

Submembranous expansions extending the arches 
of the lateral lobes. 

Scutum semicircular, with two reticulated ocidijbrm 
tubercles • 

Abdomen divided into eight or twelve joints. 

A. Dcbuchii. 

Corpore ovato, antice obtuso : pars caudm mem- 
branacca ad margincm longitudinaliter striata. Plate 
CVI. 

Is one of the species found in Wales. Four other 
species described by Brongniart, and one of these the 
A. Cornigerus, is figured in Plote CVl. 

Genus III — Ogygia. (That is, of the greatest 

antiquity.) 

Body much depressed, in the form of an elongated 
ellipse, not contractile. 

Scutum marginate ; a shallow longitudinal groove 
proceeding from its anterior extremity. 

No other tubercles than the oculiform ones, 

Oculiform protuberances little protruded, not reti- 
culated ; posterior angles of the scutum prolonged 
into a point. 

Longitudinal lobes little protruded. 

Abdomen with eight articulations. 
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Two species of this genus, but none of them 
tish, described by Brongniart. 

.Genus IV.— Paradoxioes. 

Body depressed, not contractile. 

Sides much broader than the middle lobe. 

. Scutum nearly semicircular ; three oblique wrinkles 
on the middle lobe. 

No oculiform tubercles. 

Abdomen with twelve articulations. 

Aiches of the abdominal and post-abdominal sides 
more or less prolonged beyond the membrane which 
sustains them. 

Five species^ no British, described ; and one of these, 
the P. spinulosus, is figured in Plate CVI. The fos- 
sils described by Linnaeus under the name Ento* 
molithus paradoxus belong to this genus. 

Genus V.-— Aqmostus. (That is to say, unknown.) 

Body ellipsoidal, semicylindrical. 

Scutum and sides with the edges a little elevated. 

^ Middle lobe presenting only two transverse divi- 
sions, each of a single piece. 

Two glandular tubercles at the anterior part of 
the body. 

Of this genus but one species, and that found in 
Sweden. 

« 

CLASS VI.— INSECTA. 

From their perishable nature, the animals of this 
class rarely occur in a fossil state ; and when they 
do apuear, they are generally very imperfect. Sup- 
posedVrvsD of the genera Libellula and Epheme- 
ra occur in the marl slate of (Eningen and Pappen- 
heim ; and the elytra of coleopterous insects in the 
Stonesficld slate. Insects well preserved, and of ex- 
tinct species, occur in amber. Schweigger describes 
a piece of amber containing a perfect scorpion, but 
dificrent from the common species of that genusf 
The ants inclosed in amber appear to be the same 
with the present species ; so that we have the same 
arrangement in this substance as in rock formations, 
viz. known and unknown species together. 

CLASS VII.— Mollusca. 

Fossil Shells. 

Fossil shells arc amongst the'most abundant of the 
organic remains met with in the strata of which ’.our 
globe is composed. They exhibit not only great va- 
riety in form, but also in magnitude, having a range 
from the colossal ammonite, several feet in diameter, 
to the microscopic nautili, and other shells of the 
same description. They are divided into univalve, 
or those composed of one valve or piece, bivalve^ 
with two valves, and multivalve, with more than 
two valves. 

1. Univalve Fossil SMls, 

These univalve shells are again divided into those 
with one chamber, termed unilocular, as the com- 
mon patella^r limpet ; and those with several cham- 
bers, named multilocular, as the nautilus. Upwards 
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Rc-oi' seventy genera of unilocular shells occur in a 
I’oshil state, and many of these include numerous 
S|)ccie8. The midtiiocular genera are not so n uric- 
rouH, their number amounting to about twenty-two, 
but tlnnr internal stiucture is so interesting as to de- 
serve from us some notice. The nautilus, which is 
one of the best known of thcac, like all the other ge- 
nera of this division, has its shell formed into a num- 
ber of chambers, divided by a perforated septum. 
The animal which inhabits it, and which is of the 
sepia or cuttle-fish tribe, resides in the largest and 
lost formed chamber; un elastic tube (sipliuriculus) 
proceeds from the aniin.il, and passes through the 
perforation in the septa and the dilferent chambers, 
and terminates in the first or smallest. It is con- 
jectured that part of the shell enveloped by the 
animal, independent of the connection it bus with 
it by means of the slphunculus. The tube is mcm* 
branoUs«, and it is probable that it is dilatable and 
compressible, so as to be capable of rendering the 
animal buoyant or otherwise at pleasure, us the air- 
bladder does in fishes. The cells or chambers 
seem to answer no other purpose than that of con- 
taining air, as the animal leaves the last formed one 
in succession as it forms a new one, keeping up with 
them no other communication than what is preserved 
by the siphunculus. Thus, as the animal increases 
in size and occupies a new chamber, the last in or- 
der, and, in the s.imc way, all the preceding ones, 
are left empty, so that the gravity of the shell is not 
much more than that of the water of the sca,and hence 
the addition of a small portion of air, by means of the 
siphunculus, may render it buoyant, and tbq expan- 
sion of the air, and probably the addition d||||||ratcr, 
may cause it to sink. Of these nautili *are 
known to live in the present waters of the globe> but 
are of rare occurrence, while the fossil species arc nu- 
merous and abundant. Hcncc hns arisen a question 
as to the cause of the great disproportion between 
the number of fossil and of recent shells of this tribe. 
Some arc of opinion that the fossil genera have be- 
come extinct, while others maintain that they still 
live at the bottom of the sea, out of the rcach.of our 
observation. Uut the structure of the shell, as al- 
ready explained, pruve.s that so far from their inha- 
bitants having been destined to live always at the 
bottom of the sea, they possess tlic power of rising 
up to and remaining at the surface of the sea. Sup- 
posing them still to live, they would occasionally, as 
ilie present nautilus, be seen at the surface ; but not 
a single instance being known of a shell of these ge- 
nera having been thus seen, their existence may be 
reasonably doubted. — (I^arkinson s Introduction.) 

Ammonitts.^Tlm fs another tribe of rnultilocu- 
lar fossil shells, remarkable not only for its beauty 
and variety, but also on account of its vast abun- 
dance and wide distribution in the mineral kingdom. 
They are the petrified serpents of the vulgar; by 
some considered as the original type of the volutes 
of architecture, and have also an interesting mytho- 
logical meaning.' Throe hundred different species 
have been described. 

Numniudtes.— Another of the concamcratcd fossil 
genera, of a discoidal foruii and which has been con- 
founded with seeds. It is so very abundant, that some- 


times whole tracks of country arc princijially compos- 
ed of it. The p) ramids of Kgypt arc partly built of a 
limcAloiic almost ontiiely made up of iiummiilitcs. 
Our hinitj will not allow of any details in regard to 
the Ortliuecrntite, lielemiiite, L’ucculite, and otiur 
gcMieni of this remarkable division, whic h, in general 
character .iiul economy, agree with the ul- 

. ready particularly noticed. 

2. Bivalve ami Multivalve Fossil Shells, 

The bivalve fossil shells arc so numerous and va- 
ried in their forms, tlpit we must refer for descrip- 
tions of them to the numerous treatises and works 
on fossil conchology. The miiJtivalvcs are of com- 
paratively rare occurrence. 

CLASS VIII.— RAnrARiA. 

Echinius, or Sea IJrchin Famihf, 

This extensive division of tlic cchinodermata ex- 
hibits groat variety in form, and although nut met 
with in the older secondary rocks, is abundant in se- 
veral of the newer. Some of the species resemble 
those at present met with in our seas, but none of 
them, as far as we know, arc identical with the re- 
cent ones. 

2. Asterins, or Sen S/ar Familjj, 

The animals of this series, from the delicacy and 
frailness of their structure, specMiily decay, and 
hence arc rarely mot will) in a fossil state. 

3. Crinoidca, or Fncrinitc Favulif. 

The animals of this order appear, from their ii.tor- 
na! structure and external form, to belorg to a m i it s 
allied to the Uadiaria, and therefore cannot he ar- 
ranged with the simple class of polypi, They abound 
in many strata, and in vast abundunco, but very 
rarely in a living state, — a fact wliich show's the great 
ditference between the animal world of the funner 
and present period. Hlumcnhach first conjectured 
their uflinity to the Uadiaria; Schweigger describes 
them ns podiciilatcd and fixed Ubteria* ; and Miller, 
in his late excellent wmrk on the Crinoideu, has re- 
moved every doubt ns to their true place in the sys- 
tem. All the Jintrochites and Encriniies of authors 
belong to this family. 

CLASS IX Polypi. 

Under this head we include all the different kinds 
of simple animals named polypi, with their cover- 
ings, termed poltjparia. All the corals popularly 
so called arc polypari.'i of this class;, and many of 
these occur in a fossil state, as will appear from 
(he following enumeration ; — Asirea, some species 
fossil. P&riteSf none fossil. Madrejxn-a, few fossil. 
Explanaria, none fos.sil. Elydnophora*, some fos- 
sil. Memidrina, some fossil. Agaricia-y some fossil. 
Paronm, none fossil. Jf'aragm, some fossil. Cydoliiesy 
entirely fo.ssil. TurhinoUay entirely fossil. Cary» 
ophyUiay several fossil. Favosites, a fossil genus. 
Orbulites, some fossil. Alveolites, nearly all fossil. 
Flustra and Echata, sometimes fossil. Gvrgonia and 
Antipathesy not fossil. Corallina, not fossil. CoraU 
Uum, rarely fossil. 

The most simple of all the animal productions 
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Ou'anic iJc-.Vihorto foumlin a fossil state are the alcyo.iiurns 
^ iUKl spon-c^. 

itUjioniu in the fVesh state are nearly as soft 
as sponpr, hut have stellular openings on the ftur- 
i.uT, through .which polypi project. They occur 
SwMiuniiiKS I'ossil, and frequently in flint. 

S/Jonj^ds arc composed of horny fibres connected 
linger Iicr by means of an animal jelly, but hitherto 
no distinct polypi have been detected in them. They 
occur in a I'ossil state, and are abundant in the flint 
of the chalk fortnation, and in the chalk itself. 

II. Tossfl Remains oe Plants. 
fasts aue^ Impressions of Trees and Ferns, 
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8 . Uotulaua — So named from its resemblance in Organic H«- 
forui to a ^ heel. Appears to be a cryptogamous *"“^"** 
plant, probably peculiar to marshy places or water 

and forms a particular genus. Pig. 6, Plate CVIII., 
is one of the species from the coal formation. 

9. Stem jointed, contracted at the 
joints, leaves verticil luted. Fig. 1, Plate CVIII., S. 
tenuifolia ; leaves sessile, awl-shoped, and rigid. Is 
the hippurU of some authors. From the coal for* 
roation near Burntisland. 

10. Annularia — Leaves disposed in a vertcillate 
manner, and inserted in a ring which surrounds the 
stem. Fig. 2, Plate CVIIL, is A. spinuiosa from the 
coal formation. 


Vegetable remains occur in great abundance, and IL Osmunda gigantea,>^Tig, 5, Plate CVIII. Oc- 
in considerable variety, in different formations, par- curs in the bituminous shale of the coal formation near 
ticularly in the coal formation. In some coal mines Burntisland. The species figured dilfers from any of 
they appear well preserved, and thus aftord many fa- the recent species. It is indeed very difficult, in gcnc- 
cilitirs fur the determination of their characters; ral, to form an opinion as to the ferns found in rocks ; 

whi!>t in others they are so much changed, as to ren- for the leaves of ferns of the luresent creation, even of 

dcr it nearly impossible to make out the classes and diflerent genera, arc so alike, that they arc easily 

orders to which they belong. In Plates C VII. CVIII. confounded, when we have not an oppoi^tunlty of 
nc have given representations of several casts and examining Uteir seeds, and particularly when we do 
impressions of the fossil vegetables met with in our not atl^ to the nicer distinctions known to the ex- 
coal fields, partly from original drawings, partly from perienced botanist. How, then, can we determine 

the plates of Sternberg. ^ in a skttsfaetory manner the impressioDs in rocks 

J . Lepidodendron,^Siem squamous, thn scales in where the seeds are so rarely visible, and the parts so 

perfect specimens, with attached leaves, which are oBen altered? Smith, Brown, Link, and other emi- 

arninged in a spiral manner around the stem. Spe* nent botanists, dh examiniog these impressions in 

ciincns of four spccifs arc represented by fig. L 12, slate clay and bituminous shale, thought some re- 

3, INateCVll., and^1g^7,PlateCVI^I.,andallofthem sembled a Pteris, another a Dicksonia, others Poly- 

from the coal formation of the river district of the podium, Adiantum, Osmunda ; and in all these cases, 

Forth. Mr Allan, in the Transactions of the Royal theJ|jj^|Uiia1s they most resembled were natives of 

Society of Filin burgh, lias given a figure of a Lepidu- trod^^mates,— but not a single instance occur- 

<!ondron, with several circular flowers. ru^j^^Kipresston Of any known and recent spe« 

ii. /'tfrio/orm.— .Stem scutciar, or verrucose, and cie3p|fy . 
iIjc ciMitre of the scuta? affording a point of attach- • * ' g. Leaves o/Plants, 

ment to leaves. This tribe bears some resemblance Impressions of leaves occur in rocks of diflerent 
to aroorescent Euphorbia, and to some Cacti, In desenptione. Fig. 4, Plate CVIII., is tlie representa- 
I late CVIII., fig. 8, IS a drawing of the Varioloria tion of a leaf of a tree, intermediate between a Pla- 
ncoidt'S, with attached leaves. Fig. 4., Plate CVIL, tanm and Lyriodendrum. Some impressions resemble 
IS anoiocT yeennen without leaver, and both from Spiraea, others the Tilia Europca, Beiula alouf,Betu- 
011 r neighbouring coal fields. fruticosi, Salix capreai Acer pseudo-pkitanus, 

3. ( alamiftr, so named from their general rcsem- F\>pulusQigra,Acercainpesire,Rhamnus fraugula, Sa- 

hlanec to i.jc calaniitn? ol the ancients, One species fix myrsinitos. These irnpressions are found in some 

j^ivprc rented by fig. 5, Plate CVII. Fig. 9, Plate of the rocks of the Paris forroatiop. Leaves are also 
C V III., 18 anollicr figure ol the same genus, but pro- sometimes found in amber, and some are of opinion 
bably a diflerent species. (fiogg belong to the Aloexylon agallachum, and 

t. SyrnigodendrofL^Of this tribe, ^ne species is the amber itself is conjectured to be an exudation 
ligurcd. fig. 6. Plate CVII. • that tree. 

5. Ithytidolepis-^h so named on account of the • w 

tliick wrinkles with which the back is marked. In n/ Flotoers, 


coal formation, England. Fig. 7, Plate CVII. Beautiful specimens of aster-like floaters are some- 

u. Flahellaria. — A tribe which resembles the times met with in a Icpidodrendous tree in the coal 
palms, fig. 8, Plate CVII., F. borassifolLa, from the formatiot^near to Edinburgh ; and one of these, as al- 
coal formation near Burntisland. ready mentioned, has been figured in the Transact 

7. Noeggerathia — Fig, 3, Plate CVIIL A repre- tions of the Rougl Sodeiy of Edinburgh, 
sentation of one of tive species of this fossil genus. Schlothcim describes the impressions of a flower 


i 

* Schlotheim has lately published descriptions and ^gures of impressions of sea plants, fuel, found in a 
coal formation connected with a limestone which rests upon the new red sandstone formation. Similar im- 
pressions occur in the coal field near Burntisland. 
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oi'^anif Uf. of ranunculus from a mctalliforoiis bed near Frank- 
iiiainb. in uUo impressions of an aquatic 

^ Ibinunculus or 'i’rollius in the* limestone of Oeningen* 
In Dlunienbach’s Spec. Arch. Tellur, and in Kargs 
Kssat/s, there arc observations on this subject. 

Fossil Seeds and Fruits. 

Fossil seeds and fruits of plants occur In diflcrent 
formations, but usually in such a state as renders it 
nearly impossible to determine the tribes to which 
they belong. Faujas St Fond found fossil fruits in 
the brown coal of Liblar, which, he said, bore a 
strong resemblance to areca nuts ; an opinion in 
which he was not supported by the after examina- 
tions of Jussieu, Desfontaincs, Lamarck, and Thouin. 
Tliey probably belong to some palm. The fossil seeds 
that occur in biruminoiis wood, in which amber also 
is found, cannot be referred to any knov\ii plants. 
In the Island of Sheppey there are accumulations 
of seeds, some of which are like those of the palm, 
others the chesnut, cocoa, but none identical with 
any of these. 

5. Plants in Calcedony, Siliceous Sinter, and Calc^ 
Tuj: 

The early observations of Daubenton, and the 
later ingenious investigations of Dr Maccullocb, 
heem to prove the existence of various cryj^togamic 
plants in calcedony, particularly* in that variety 
named mocha stone. The included vegetables are 
referred to the tribes Jungermaimia and llypnum of 
botanists. The siliceous sinter of Iceland, some- 
times confounded with calcedony, we to 

contain occasionally plants of diiferent d 0 ||H||bDS, 
CalC'tulf, in some districts, as at BurgtdpH^n- 
tains well preserved specimens of the Chara vulgaris, 
and Ch. hispida. Coiifervoe have also been found in a 
preserved state in compact calc-tuff. 8ome of the 
gyrogonites of Lamarck, found in calc-tuiij are cer- 
tainly seeds of the chara tribe. 

t). Petrified Woods. 

Trunks, branches, and roots of trees occur in 
rocks of diiferent kinds, or even loose, more or less 
impregnated or petrified with mineral matter. The 
structure and external form are sometimes well pre- 
served, and in other cases both arc nearly obliterated. 
Some of these, belonging to the palm tribe, are there- 
fore monocotyldonous; otiicrs, and the greater num- 
ber, present concentric rings and other internal ar- 
rangements which characterise dicotolydonous trees. 
Hitherto no accurate descriptions have been pub- 
lished of the internal structure of these petrifac- 
tions, and consequently the names given to them arc 
not to be depended on. Thus it is said that oak, 
birch, pine, box, elm, willow, hazel, ash, occur pe- 
trified in the form of wood-stone and wood-opal ; 
but our own experience docs not go to confirm these 
determinations. 

II.— STATE OR CONDITION OF FOSSIL 
ORGANIC REMAINS. 

Fossil organic remains occur either unchanged, 
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or more or less altered from their original state or Organic Re- 
condition, by the removal of some of their const!- 
tuent parts, their bituminisation, or owing to impreg- 
nation with various mineral substances. Shells, 
bones, teeth, vegetables, of various descriptions, in 
some alluvial soils, are scarcely at all altered, and 
remains of quadrupeds have been found well pre- 
served in ice iu polar countries ; and in peat-mosses, 
human bodies remain uncorrupted for a long series 
of years. Shells arc sometimes found in a nearly un- 
altered state in solid rocks, as limestone. The beau- 
tiful fire marble of Carinthia contains unaltered shells 
of ammonite, with their pearly lustre, and rich tints 
of the most beautiful colours. Shells and bones oc- 
cur in other alluvial strata, more or less bleached, 
being dry and fragile, owing to the removal of n por- 
tion of their animal matter. In fossil fishes, aotne^ 
times not only the bones, but also the soR parts, and 
even the scales, occur more or less perfectly pre- 
served. Fossil vegetables occur, cither nearly unalter- 
ed, or more or less bituminised or carbonised, in allu- 
vial strata, also in the brown-coal formation, and in some 
sandstones. In other cases, the animals or vegetables 
have disappeared, and only their casts, or impressions, 
remain to attest their former presence. This change is 
more frequent with vegetables than animals. In parti- 
cular situations, tlic organic body, whether plant or 
animal, is simply coated, or incrusted, with the mi- 
neral matter, and but slightly impregnated with it. 

The incrusting mutter is most frequently calc-tuff 
and calc-sintcr, less frequently volcanic tuff. Rut 
the most durable state of fossil organic remains is 
the petrified, when they are more or less completely 
impregnated with mineral matter. 

L Petrified Vegetables. 

Wood Petrified with Ilornstone. — 'Frunks, branches, 
and roots of trees and shrubs arc sometimes im- 
pregnated with hornstone, forming what is called 
wood-stone, or ligneous hornstone, and this is one 
of the most frequent of the petrified woods. The 
wood appears, in some cases, to have been in a 
rotten state when petrified, and such varieties ap- 
pear light coloured and shivery ; in other cases, ii 
appears first to have been bituminised, so that it 
is both bituminous and siliceous together, in which 
case it is of a dark brown or black colour, and 
of a more compact texture. In our Cabinet, we 
have several specimens to show the combination of 
siliceous matter and bituminous wood in its differ- 
ent stages of bituminisation. Lastly, in’ other cases, 
the wood appears to have undergone no change, 
and then, the wood, or at least part of the lig- 
neous matter, remains in the petrifaction, while, in 
others, the whole has disappeared, leaving nothing 
but its form behind. It is probable, however, that 
many wood-stones, in collections, arc not real petri- 
factions, but portions of trees in which a great se- 
cretion of silica has taken place. In the Museum 
of the University of Edinburgh, there is a large 
mass of wood-stone, said to have been obtained 
from the centre of the trunk of a teak tree, which 
may be viewed as a portion of the wood highly im- 
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Organic Kc- prognated with silica by the living powers of the 
mains. tree. * 

^ 2. Cfdcedonic JVood and Jasper Wood- — In some 

casus the wood is petrified with calccdony, and in 
others with jasper ; the first has usually a yellowish 
white colour, and resembles decayed wood, while 
tlie latter exhibits great variety of colours. Jn'somo 
rare varieties of Heliotrope a fibrous and probably ve- 
getable structure occurs. 

.'3. Opaline /Fborf.— Wood, when impregnated with 
opal, forms the most beautiful variety of petrified 
wood. It is distinguished from the others by resin- 
ous lustre, conchoidal fracture, inferior hardness, 
and lower specific gravity. Hungary is the chief 
country of this beautiful fossil remain. 

4. Calcareous /roorf.— Wood is sometimes more 
*or less completely petrified with carbonate of lime, in 
the form of calcareous spar or of limestone. In some 
cases the wood appears to have been bituminous be- 
fore petrifaction, in others rotten, and in some not 
altered. It occurs in alluvial soil and in various 
limestones in different parts of England. 

5. Aliiminom IKood/.— Some woods arc petrified 
with aluminous matter, but generally along with it 
there is a considerable intermixture of iron pyrites. 

f>. Wood petrijied tvilh Iron Pjjrites. — Fossil wood 
of this description soon decays on exposure to the 
influence of the weather. Seeds are sometimes in 
this state, as is the case in the Island of Sheppey. 

7. Wood and other Parts of Trees and Plants petri^ 
jird with Carbonate and ll^drocarhonate of Iron-^ 

Wood and fossil vegetables in this state are not of 
rare occurrence, and are tiie most indestructible of 
the woods impregnated with ores. 

8. Wood impregnated with Copper Pifrites. — This 
variety of mineralized wood generally contains, be- 
sides pyrites, blue and green malaeliite, which stains 
it with their beautiful colours. 

Wood impregnated with Galena or Lcad^ 

Glance Some specimens of this description occur 

in old mines, thus proving the comparative newness 
of their formation, while olhers of a more ancient 
date occur in brown coal. 

2. Petrified Animal Remains. 

The remains of quadrupeds, birds, and amphibi- 
ous animals arc seldom impregnated with mineral 
matter, and when this takes place, it is generally 
their harder parts which are petrified. The horns 
of deer are sometimes impregnated with clay iron 
ore, and bones of quadrupeds occur penetrated 
with load-glancc and iron pyrites, and have su- 
perimposed crystals of the same minerals. The 
fossil fishes in the bituminous marl slate of Thu- 
ringia arc often entirely bituminised, and, accord- 
ing to Werner, the bituminous impregnation of the 


slate is derived from these fishes. Sometimes lhc»^'‘ft*''nic He- 
fishes in the marl slate are also impregnated with^ 
copper pyrites, and also with Icad-glancc and iron 
pyrites. Crustaccous animals are petrified with cal- 
careous spar, or with iron pyrites. The Echini, 
or Sea Urchins, are petrified with calcareous spar, 
with flint, and seldom with iron pyrites. The va- 
rious tribes of shells and corals are oRcn petrified 
with calcareous spar, less frequently with clay iron 
ore, and rarely with flint or caicedony, and with sul- 
phur. And lastly, the Alcyonia and Sponges, the 
lowest of the animal world met with in a fossil state, 
are usually penetrated or impregnated with flint. 

Ill— GEOGNOSTICAL SITUATIONS OF 
FOSSIL ORGANIC REMAINS. 

When fossil organic remains first engaged the par- 
ticular attention of naturalists, it was believed that 
they were irregularly distributed throughout the 
difi'erent formations of which the crust of the earth 
is composed, and that the whole had been deposited 
from the waters of the Deluge. It was soon, how- 
ever, ascertained, that some rock formations never 
contain petrifactions ; a fact which gave rise to the 
opinion, that fossil organic remains were confined to 
one set of rocks, the secondary, in which they were 
jumbled together in an irregular manner, whilo they 
were entirely wanting in the formations of the pri- 
mitive class. The more accurate investigations of 
geologists, particularly tliosc of the gcognostical 
school of Werner, not only proved the insufficiency 
of forgier views, but gave a new and interesting cha- 
ractgj^ tlie whole subject. It was shown by these 
inqifPR, 1. That petrifactions, or fossil organic re- 
mains, do not occur in primitive rocks, but first ap- 
pear in rocks of the second, or Transition class. 2. 

That these organic remains are, in genera), more al- 
tered, or mineralised, in the older than in the newer 
formations ; so that they appear much changed in 
transition rocks, and scarcely at all altered in the 
rocks of the newest, or alluvial class. 8. That these 
remains are so arranged in the bowels of the earth, 
that those of the more simple animals and plants ap- 
pear first, or in the oldest rocks ; that in rocks of a 
middle age, the remains arc of animals higher in the 
zoological and botanical scales ; and that in the new- 
est rocks, the fossil organic remains arc of the more 
perfect animals, even reaching to man. f 4. That 
the fossil organic remains in transition, secondary, 
and diluvial formations, arc in general different from 
those of the present creation ; but that, in the post- 
diluvial formations, the remains arc of recent species 
of animals and vegetables. .5. And lastly, that al- 
though these fossil animals and plants, in general, 
differ from those of the present world, wc observe 


* Workmen remark that mahogany, plane tree, and other woods, arc sometimes harder than usual ; and 
also, that they occasionally contain grains of sand. The hardness may be partly owing to secreted silica, 
and the sand would appear to be silica, secreted by the powers of the plant, therefore resembling that in the 
teak wood, the rush, and the bamboo. 

t The terrestrial rock formations, or those which have been formed on the land, are still so imperfectly 
known, that, in some cases, it is oot easy to dctcrroioc their age in relation to those which have originated 
under tho water of the ocean. 
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Organic Rp- that they approach nearer and nearer, in appearance, 
mams, those of the recent tribes the newer the torin.i- 
tion in which they are contained ; so that, as already 
mentioned, in the newest formations there is an ubs('- 
lute identity of character, proving that the fos&il spe- 
cies arc the same as those of the present creation. 
A full statement of all the facts on this very intxTcst- 
ing subject would extend this article much beyond 
the limits prescribed ; and, therefore, wo mii^t rest 
satiatied with the following account of the distribu- 
tion of petrifactions as they occur in diflerent rock 
formations, particularly as observed in Great l^ritain. 

Primitive rocks^ as already mentioned, contain no 
organic remains, and, therefore, arc suppo,^ed to 
have been formed before animals and vegetables were 
called into existence. They first appear in the 
rocks of the second great class or the Transition. 

1. Fossil Organic Ukmains in Transition 
Kocks. 

The rocks of this class which ajford organic re- 
mains are limestone, greywncke, an<' clay slate; but 
of these limestone is that which affords the greatest 
number and variety. All the remains, nearly, arc of 
animals, and of tribes occupying a comparatively low 
rank in the zoological scale; none of them ranging 
higher than the class Mollusca; and most of the 
species, and some of the genera, occur only in the 
transition series, disappearing entirely in the rocks of 
the succeeding formations. 

'fhe following tribes of corals are mot ivith, and 
generally in the limestone, Can/op/ij^Uia, Tubipora, 
FavositeSf Astrea, Madrepora, and JSii/lina. The 
last mentioned genus is, with tlio excepti^ of 
one recent species found in the South Seif en- 
tirely fossil, and confined to the transition class. 
I'his is one of many instances, of the occurrence of 
fossil animals along with those of the earliest crea- 
tion, no traces of which have been €cen in any of the 
subsequent formations, but whicli are now found in 
a living state in the sens of the opposite hemisphere. 
No fossil Echini, or Asleriae, occur in the rocks 
of this class, but several tribes of the nearly allied 
family Crinoidtea are met with, such as the C^ath- 
criniies from Shropshire ; Plaiicriniles in lime- 
stone, Dudley ; and Rhodocriniies^ also at Dudley. 
The Trilobile tribe, so nearly allied to tlic Crus- 
tacea, occurs abundantly in the rocks of this class, 
but principally in the limestone. When the Crus- 
tacea begin to appear in the newer formations, the 
tribolites ' have disappeared, if not altogether, at 
least almost so. Fossil shells occur in greater num- 
bers and variety than is* generally imagined. Of 
tliese the multilocular univalves are the most charac- 
teristic in a geognosticaf sense, and the following 
are the genera met with, viz. Ammonilcs^ Orthoce^ 
ratitesy Nautilites, and Conularia. Unilocular uni- 
valves are Euomphalut, Heleciles, Paieilites, Buc- 
cinitesj and Bucardites, Bivalves arc Anomites^ Tc^ 
rebratulites, and Peniamerus. The vegetable re- 
mains arc of rare occurrence, and their peculiar cha- 
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raeters have not been determined. The corals, or-Or^auu ltff< 
thcceratites, and trilobitcs are the most charac* 
terisCic petril'.-clioiiS of this class'. 

IJ. Fossil Organic Re.mains in Secondary 
Hocks. 

I. Pint. Siindstonti or Old Red SamUtonc. 

Occasionally, remains of plants, shells, and corals, 
occur in this formation, but hitherto (hey l.avc not 
been determined with the requisite accuracy. * 

2. First Secondary Linieslone, or Mountain Lime* 
stonc^ 

This formation, which, in a general view, rests up- 
on old red sandstone, and sometimes alternates witii 
the rocks of the coal formation, is more abundant, 
hi petrifactions than the transition rocks. Of the tribe 
of corals, it contains species of the genera Car^ophly- 
lia, Ttn binoliai and Fhistra : of the unilocular uni- 
valve shells, Kuomphalus^ Planorbis, and Ciruis : 
multilocular univalve, Orthoceratites^^ XautUUcs^ Ak:^ 
monitest Fllipsolites, Nautellipsitcs, Coutdntia, and 
Amplexu.y, Of tlie bivalve genera, the following are 
met with, viz, Productns^ Pnitamerns^ Sphi/'er^ 7V/r- 
haiuliles, Orypbites^ and Cardites. It is wuithy of 
remark, that many of the univalves and some of 
the bivalves that occur in this and the transition 
limestone, possess that particular kind of struc 
ture, rarely met. with in the shells of tlie present 
creation, which enabled tlicir inhabitants to tise 
and sink in the water. The curious structure of 
iSpirifer, and the multilocular arrangement of Prn- 
ductus, Pentamerus, Amplexus, and Conularia, i\> 

Mr I’arkinson remarks, imparted, in nil probabiJih', 
to their inhabitants, a power of a slmiJ.ir kind. 

Sowerby mentions a shell resembling the Helix fouiid 
in mountain limestone; hut Parkinson is of opinion, 
that it belonged to a distinct genus, and probably pos- 
sessing the same power as janthiiia (formerly consi- 
dered MS a lielix), that of sinking and rising in the 
w'ater. Hitherto, no remains of Asterisc or Echini 
have been met with in this formation, but the pJnty- 
crinites of the Crinold family, is not unfrequent. No 
true Crustacea occur, but several members ofthc fa- 
mily Trilobites are found in the mountain limestone 
of England and Ireland. Some obscure traces of 
fossil ii«lics are rarely met with. As examples of tllc^c 
may be mentioned the supposed spinous radii of a 
Balistfs, and imperfect remains of what resembled 
the snout of the Xipbias, or sword-fish. 

3. Coal Formation. 

Tills formation is principally remarkable on ac- 
count of thd numerous fossil remains of plants which 
it afibrds. Several of the principal tribes arc re- 
presented in the plates attached to this article. All 
the species, and most of the genera belong to plants 
different from those of the present creation ; many of 
them, and those the predominating ones, resemble 
cacti, palms, reeds, and ferns ; thus intimating the ge- 
neral state of the earth's surface when they flourished. 


* The petrified woods in old red sandstone are often in tlie state of woodstone. 
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Hi ' nnii; He- TIio bituminous shale anil slate clay someliinos con- 
tain Orlkoceratifes, Tcrcbratnlilcs, Ammotiilvs, and 
some .‘‘pccics ot‘ the genera Li/fgu/a and Unio^ 

4. Second Secondary Limestone, or Magnesian lAmc^ 
stone. 

The fossil organic remains of the magnesian lime- 
stone, which, in the general succession, resets iinme* 
diately upon the coal iurtniUi(m, have not hitherto 
been much studied. Some I'iustrm and Crinoidsea 
are nieniioncd ns occurring in it ; and also species of 
the genera Donate, Area, Anomia, and Unio ; and 
lastly, remains of a fish, of the genua Cluclaiion, were 
found imbedded in this formation near to Sundor- 
l.nid. 

'I'he litnestoncs named Bituminous Marl Slate 
and Zccfislci/i, arc associated with this inagncKian 
limestone, and, therefore, arc eonsidured as belong- 
ing to the same general tormalion. The bituminous 
, marl slate oficn forms the lower part of the series of 
m ygnejiian iimesfone, and contains niAnerous petri- 
fied /Idles; which some miluraliats arc inclined to 
i onsidcr as principally freslt water species ; u few on- 
I; appearing to them to Ituve been inhabitants of the 
ocean. In lliLs limestone also there occur remains 
of an animal of the genus Monitor, of the class Am- 
phibia ; but petrifactions of vegetables arc rarely met 
witii. We sometimes meet with branches of plants 
analogous to the Lijccpodinm, and more rarely of 
Jems, and of plants allied to the genus Phalaris. 
Amongst these fresh water productions, various re- 
mains of marine animals, such as Gryphitesy 'Jriio- 
lutes, and Crinoidtea, make their appearance. 

'flic Zvehstein is particularly distinguished by the 
great abundance of the Gryphilcs acidcntus it con- 
liiins; Ferns and Lycopodtiims resembling lho.se of 
the coal formation ; and it is ^aici, also lemains of 
Lrpidodendrous plaids are found in it. 

.5. Second Sanddonc, or Sew lied Sandstone Format 
iion, 

V^ery few organic remains have hitherto been 
found in this formation, and those met with are 
fossil trees and s/iells. 

(». Third Secondary Limestone, including the Lias^ 
and Oolite. 

a. Idas Limestone. 

This limestone rests on the new red sandstone. 

It abounds in fossil organic remains, of which the 
following list contains several of the more interesting : 

Corals are of rare occurrence; species of one 
tribe only, the Tnrhinolia, having been rtiet with. 
Several species of the genus Pentacrinite arc met 
with ; and also remains, more or less perfect, of 
Fschini. 'fhe fossil shells in this rock differ consi- 
derably from those of the mountain limestone and 
other preceding formations; only a few specie.s of 
some of the multilocular univalves, as Ammonites^ 
Nautilites, and Belcmnitcs, and of the Terehratulas, 
being here discoverable. The fossil shells found in 
this formation chieHy consist of bivalves of the ge- 
nera Ostrea, Grypkcca, Plagiostoma, Plicatula, Avi- 
cula, Mya, and Cardita^ with the single univalve 
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shell Trochus Angllcanus of Lij^tcr, not, perhaps, Or^;anic Itc- 

met with in any ol the succeeding strata ; a shell of 

the genus andthe first .'•imple unilocular shell 

having a luiTiculaled form, met with in a fossil state, 

being a species of the genus Mtlnnia. Several specie.^ 

q\' emstacea occur. Spines, teeth, and other parts of 

fishes also occur, but in gciit;ral in an imperfect .»>tafc. 

Bones and palates of /wr/Zt* h ive been finmd in rhi.s for- 
mation ; hut it is particularly ^ll.stlngUl^llcd by its con- 
taining remains of two very remaikahle extinct 
nLM*a of oviparous quadrupeds, belonging to the same 
class with the natural order Laeerta, but yet dillei- 
ing in structure irom all the genera at present 
known to exist, and in such particulars as must ha\e 
fitted them to live entirely in the sea. 'fhese arc 
the animals already mentioned under the nnuics 
Ichthyosaurus and Plcsoisaurus, 

b. Oolite, Ss(\ 

In the strata above the lias belonging to riie 
oolite, including al&u the rocks named Cornbrnsh, C’o- 
ral llag, &c. many genera of organic remains are 
met with, which wc shall now enumerate in the 
usual manner, beginning with those of the low'cst or 
least perfect animals. 

1. Lower Oolite. — Traces of Alcyimia, and the fol- 
lowing genera of corals, are met with, viz Lsrplana- 
ria, Astrea, Caryophyllia, Futigia, and Cycluldes. 

The interesting Crinoide family affords the Penta- 
criuites Caput Medusas and Subangularis ; species, 
sometimes well preserved, of the genera Conulus, Ci- 
duris, Echinus, and Ciypcus of tiic Echinus fami- 
ly, are root with, and rarely fragments of Crustacea. 

Shells hf the folluwina genera are abundant, vi/. 

Pecten, Ostrea, Tercln ninla, Mvdiola, Tcllum, IJniu, 

Lutraria, Tiigonia, Ttochus, lielemmles, Xautiiitrs, 
and Atnmoniles. llemnins of vertebral animals are 
of rare occurrence, the only instance known being 
of vertebrtE, supposed lo belong to the nnrinc Ur.cr^ 
tec. 

2. Cornbrnsh, Stoncsjicld SlatCf Forf.si MarlAe^ 
and Great Oolite. — The following is a general enu- 
meration of the organic remains met with in this part 
of the oolite series, which, in the regular succession, 
rests on the lower oolite. 

Species of Milleporc, Tubiporc, Cyclolite, and 
Caryophyllia, occur in this part of the oolite se- 
lics, and ihe Enc.rinilal family appears in consider- 
able variety ; species of Echini, and two or three 
varieties of Crustacea also occur. Tho fossil 
shells arc of the following genera: Tercbratula, 

Lima, Avicula, Peclen, Ostrea, Cardium, Trigonia, 

Modiola, Scrpula, Valuta, 2\irbo, Turriiella^ Ampul- 
laria, Ammonites, and Nautilus. Tectli, vertebrae, 
and palates of Jlsh are met with ; and also several 
species of Tortoise. Several oviparous quadrupeds 
have hern found ; one is a well characterized Croco- 
dile, and remains of a Mcgalosaurus, forty feet long, 
were found at Stonesfield. But the most singular 
fact is, the occurrence of bones of a species of i)i- 
delphiSy'or Opossum, in the Stonesfield slate. Frag- 
ments of fosstl wood are met with ; and the Stones- 
field slate exhibits beautiful impressions, chiefly of 
Jems and reeds, many of which resemble those of the 
coal formation. 
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or,;ftnic. He 3, Coral Rag.^This limestone lies above tfic pre- 
iriainfl. ceding, and is also a member of the Oolite series. 
It abounds in c(/rais, — contains many different spe- 
cies of the tribe Echinus^ and considerable variety of 
bivalve and univalve shells, and among the latter are 
species of Ammoniiest Nauiilites^ and Bekmniies. 
'I'he remains of vertebral animals arc rare» and, of 
Uicsc the most temarkablc are the vertebrae of the 
Ichthyosaurus* a 

4 . Kimneridgt Under this head we include 

a series of clay beda^ higher in the scries than the 
preceding, but still belonging to the oolite forma- 
tion. It contains both bivalve and univalve fossil 
shells, and of these the most characteristic is the 
Ostrea deffmdea. It also contains remains of tho 
Ichthyosaurus and bones resembling those of tho 
njDhab* 

5. PMland OoUle. — The most characteristic shells 

in this Oolite are the Ammonites triplicalus, and Pec- 
len lameifosus, \ ’ 

G* Purbcck BedSi^lVi*^ limestone contains beau- 
tiful impressions oi fish ; also bones of turtle, and 
heads oit crocodiles* Its shells have not been well 
examin^. 

7. Third Sandstone Formation, or Green Sand For- 

motion* 

In this formation the organic remains, whether of 
animals or vegetables, are often in a siliceous state. 
All the wood found in this formation is silicified, but 
none of it has hitherto been referred to any even of 
the most general divisions of the botanical system. 
Numerous silicified Alcyonia are met with, and also 
H good many fossil species of the family Echinus* 
Corals, and.also species of the Crinoid family, rare- 
ly occur. Shells occur in vast abundance, and in 
great variety ; but, with the exception of a few teeth 
offish, no remains of vertebral antnaals have hitherto 
been met with. 

8. Fourth Limestone Formation, or Chalk Formation* 

a. Cludk Marl* 

The lower part of this formation, named chalk 
marl, affords considerable variety of fossil organic 
remains ; — fossil Corals, Sponges, Echini, Crustacea, 
Encrinites, and bivalve and univalve shells ; and of 
these the most abundant and interesting are those of 
the multiiocular division. The species of the mul- 
tilocular genus Hamites are numerous and abundant, 
and are highly characteristic of this part of the chalk 
formation. Fossil wood is sometimes met with. 

b. Chalk. 

This formation contains many organic remains of 
animals, from the. sponge to the alligator. The fa^ 
rallies of Alcyontum and Spongia occur in great va- 
riety of form, but their characters are still much in- 
volved in obscurity. Madrepores occur, and but 
little changed from their original state ; also several 
genera of the Crinoidea, and the species often in 
a high state of preservation. Several species of 
the Asterias, or star fish, are described as oicurring 
in chalk ; but of all the oiganic remains, those of 
the tribe Echinus are the'emst numerous, abundant 
and characteristic of the formation. Of the fossil 
shells probably the only genera peculiar to the clialk 
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are the Crania and Magas* Of the multiiocular gc* Organic Re. 
nera the following are met with ; viz. Ammonites, 

Scaphites, and Bclemnites* Tho first occurs rarely 
in the upper chalk ; the second only in the lower. 

The remains of several tribes of fishes are met with, 
which are alleged to belong to the following genera ; 
viz. Squalus, Diodon, Batistes, Mur ana, Anarhichns, 

Salmo, Esox, and Zeus* The remains are chiefly dif- 
ferent sulcated palates, teeth, detached vertchrm, and 
irregular masses, with the scales of fishes. The teeth 
are generally referable to different species of shark 
or Squaltis i the bony tongues and palates to difibr- 
ent species of Rata* 

Brown Coal Formation. 

This formation, which rests upon chalk, is almost 
entirely composed of extinct species of plants ; and 
in some countries, as Switzerland, it is associated 
with vast accumulations of a conglomerate named 
Nagelfluhe* 

10. Paris Formatidh* 

Undot this Iiead wc comprehend all the different 
secondary rocks newer than the brown cool or chalk 
formations. In this group of rocks the number and 
variety of organic remains is great, and in general 
they are in a higher state of preservation than in 
the preceding formations, and also approach much 
nearer to the organic beings of the present crea- 
tion. The members of thitf series, as it occurs 
in England, are as follows, reckoning from below 
upwards. 1. Plastic clay. 2. London clay. G* 

Fresh water formations. 4. Upper marine forma- 
tions. 

1. Plastic In this clay, which reposes im- 

mediately either on brown coal or chalk, there are 
Ostrece, Ceriihia, Turritellce, Cyclades, &c. together 
with the teeth offish and portions of coal* 

2. London Clay, the Calcaire Grassier of the 
French . — Few corals occur; the echinites, so coni- 
naon in chalk, arc very rare in this formation, and 
very few of the encrinite family have yet been 
discovered. Crabs and lobsters arc frequent ; for in 
the British Museum there are preserved thirty dif- 
ferent species of crabs from the London clay in the 
Island of Sheppey. Fossil shells are numerous and 
well preserved, often retaining nearly the appear- 
ance of recent shells. There are but few genera 

iiof recent shells that do not occur in this forma- 
tion, but the species are generally different; on 
the other hand, tew of the extinct genera, so com- 
mon in the older formations, occur in this. No 
multiiocular or bivalves of complicated structure oc- 
cur in this clay. About thirty^two genera of bi- 
valves have been found in the more ancient strata ; 
and only five or six new genera have been found in 
the London clay ; but, on the other hand, the more 
ancient strata have been found to contain only 
twelve or fourteen genera of simple torliiAated* uni- 
valves, whilst the London clay and its accompanying 
sands and crag have afforded .thirty-two genera of 
turbinated shelJs; twenty-fivO of which, with about 
sixteen other genera not known to have existed 
in a mineralised slate, inhabit the present waters of 
our globe. Petr^ied fishes of great beauty arc 
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Organic Rc- gometimes met with; alio crocodtlen and turtles in a 
mams perfectlv mineralised sute. It fre« 

Oikn and contains portions of Jossil mod^ and vasf 

shtSLid. variety of fruit or ligneous seed-vessels. Seven hem* 
dred different seed-vessels have been collected, and 
few of them agree with any known kinds. 

Fresh-vaaler JPonnatfons.— These are so named 
from their containing OTincipally shells resomblitig 
those of fresii-waters. The rollowing genera occuif 
here, viz. LymneuSf Jnanorbit, Cyelasiomap and 
lix. And these are associated with seeds, and with 
parts of coleopterous insects* 

4. Upper Marine Fonmtion^lt is remarked^ of 
this formation by Parkinson, A few shells only^ which 
may be placed among those which are suj^posed to be 
lost, or among tliose which are the inljaoitants of the 
distant seas, arc here discoverable f the greater 
number not appearing to differ specifically from 
the recent shells of neighbouring seas/ Besides 
these shells, thero rarely occur pMaies qfjhb, and 
fossil sponges^ and alcyonia ; and, it is sald,^sstl 
* hones of some unknown animal, and teeth of the 
mammoths ^ 

ift. Fossil Organic Rcmains in Alluvial 
Rooks* 

Id the diluvial members of this class are found the 
fossil rcmainii of elephants^ hippepotainU rhinpeeri/ 
&c. already enumerated; while the posudutmel 
soils contain, principally, the remains of animids and 
vegetables of the present creation. 

IV.— FORMATION OF THE STRATA IN 
WHICH FOSSIL ORGANIC REMAINS ARE 
CONTAINED. 

Our limits do not permit us to enter into any 
particular discussion on this branch of our sub- 
ject, which is, indeed, the less to regretted 
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from its vague and dubious nature* Wc shall, there- Organic Re. 
fore, conclude with a very few observations. The 

S rimitive rocks, as already mentjpoed, ^appear to ori^ and 
ave been formed before the organic kingdom was eheduid. 
called into existence ; because thsy eontam neitberwasr^w 
aniral nor vegetable remains. It m in the transition 
row that o^anie remains first make Aeir appear- 
ance; showing, that at their formation, ainilnot ear- 
liet« animals and vegetables began to exiali and thus 
neatly establishing one of the most remaritaUe and 
ktrikiDg facts in the whole range of geological science* 

For a long period, the d^anie productions of the earth 
appear to have been principafly marine ; as in all the 
formations extending from the transition class, to 
the chalk, inclusive, corals, shells, encrinites, echini- ^ 
tes, fishes, and marine oviparous quadrupeds, are the 
predomloatiDg fossil animals ; and heece the different 
rocks of those formations must have been formed 
under the waters of die ocean. But the strata of 
the coal formation contain, besides marine organic 
remains, land plants and land riielis, and the bitumi- 
nous marl slate, already mentioned as lying' over the 
coal formation, prindpally fresh water fisiM ; facts 
which lead to the conclusion, that fresh or land water 
was concerned in their formation. The formations ex- 
tending from chalk to the alluvial series, from their 
contaming abundant remains of both marine and fresh 
water animals, show that the waters of the land and 
the ocean assisted in tbo formation of these rocks. 

And lastly, in the diluvial formations containing 
the'remains of so many extinct quadrupeds, Ac., we 
hate sufficient evidence of their formation by a 
great rising of the waters of the ocean, or of a 
flood ; wbicbtppeara to have been that described in 
the Bible; while the pospdiluvhil clays, and sands, 
and gravels, with their fossil remains of known plants 
and animals, are formations daily taking place upon 
the land, and under the sea* 

(mmm.) 


ORKNEY and SHETLAND, or ZETLAND, about 36 miles distant. The Orkney Isles have Evt^nt. 
two groups of islands in the North Sflh belonging been computed to contain 364,000 Mres, which is 

to, and forming together one -of the counties of probably above the truth ; and of this, 300,000 are ^ 

SitoBtion. Scotland. The Orkney Isles, which are separated said to be waste, or covered by water. Those of 

from Caithness by the Pentland Frith, a strait from Shetland may be about twice large as Orkney; of 

six to twelve miles broad, are situated between which only about 20,000 acres aiw supposed to be 

580 4 ^/ 5 (jo gQf latitude, and between 20" cultivated* But the vAy irregular fornb^ of the 
24i' and 3^ 23' west longitude from Greenwich. Be- islands, penetrated by arms of tlie sea in all direc- 
^ tween these, and what properly form- the Shetland lions, render those estimates, in absence of any 
*group, are the two isles of Fair Isle and Poula; the accurate survey, noth^g more than approximations. ^ 
former lying about 24 miles to the south of the Orkney is divided into* seventeen parishes, com- Divinenff. 
mainland of Shetland, and the lalfer, supposeji to be posing three pra^yteries and one synod ; and Sbet- 
the Thule of Tacitus, about 20 miles to the west: land into twelve, hero called minisiries, making one 
both of them fall under the general denomination of presbytery, which is invested with synodical powers. 

Shetland. With these exceptions, the Shetland Isles Together they constitute one sheriffdom or stewart- 
may be placed between 69^ 48^30'' and 60^52' ry, undeir the jurisdiction of a aberiff-depute and two 
north latitude, and between S2f and 87 ' west subithutes, mose courts are held at Kirkwall in 
longitude. In* clear weather they can be disdnedy Orkney, and at Lerwick in Shetland. Orkney alone »^rtsenu- , 
seen from Orkney, from which Fair Isle is only sends one member to Parliament; the landholders of^"* 
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Orlcnpy ami owln r to tlii-ir pociiliar tenure?, or llic 

«'-iMan(l. of II scpirate valuntion ol* tiieir estatoh, Iiaxinj; 

no vole in tho election. Kiikuall,tlic only royal burgh, 
joins with Dingwall, 'J’jim), Dornoch, and Wick, in 
electing a member for the ScoLtisli burghs, Of the 
land-tax payable for the county, two-thirdH arc levied 
Rfr.i.». fVom Orkney, and one- third from Shetland. 'I’he 
valued rent is L. .07,786 Scots; and the real' rent, 
as roliirnc<l to the property-tax in 1811, was, for 
tfic la«uls of Orkno)*, L. n.'*. Gd. Sterling, and 

for the houses L. 2138, 1 is. Gd. ; for the lands of 
Shetland L. G74i, G-i-, and for the houses L. 1 4-08 ; 
L.'io Kind rent of b >tli being thus L. 1G,2SG, Gd. 
Supposing the extent to be a million of acres, this 
gives a rent of nor quite 4d. the acre ; but the land- 
owner derives a profit from the labour of the tenant- 
ry, which, though considerable, being indefinite in 
its amount, and difficult to be ascertained, was not 
probably included in this rental. 
i) kt'.iy Mfs. The number of the Ouxnky Isles, besides insulat- 
ed rocks which bear little or no herbage, here called 
skerries j is G? ; of which only 28 or Qf) are iirhabited; 
the other?, known by tlu; name of holtnst being em- 
ployed only us grazing grounds fur slieej) and cattle. 
Of the inhabited isles the most southerly is South Ro- 
naldsh.'iy, supposed to contain 21* square miles, with 
a population of upwarls of IGOO, partly employed in 
agriculture ; much of this island being good arable or 
grass land ; and partly in the manufacture of kelp. 
To the north-west of this is Hoy, an island of twice 
the extent, but containing only about a tliird of the 
inhabitants, the greater part of it being, high land 
covered with heath. Burray, situated nurtli from 
South Ronaldshay, from which it is separated by a 
cliannel about a mile broad, has an area of only three 
square miles, but produces grain, green crops, and 
good pasture, and has a valuable rabbit warren. 
Kartiier north is the largest island of the group, call- 
ed Pomona, or Mainland, extending at ]ea.st 30 
miles from east to west, and containing upwards of 
Ti'Ar.s 200 square miles. The towns of Kirkwall and 
Stromiiess arc in this Island ; the former having 
about 2000 inhabitants, and the latter 1400. The 
harbour of tStroinness, to which the entrance is from 
the south, by a pUbsage only a quarter oi' a mile in 
broadlh, is particularly safe and commodious, though 
somewhat difficult of access. Shapinslia and Rousa, 
each containing from 10 to 12 square miles, partly 
arable and jiarily pasture, lie to the north of the 
Mainland. Beyond these are Stronsa, to the north- 
cast, about iG square miles; and Eda, north-west 
from Stronsa, not quite so brge ; both of them con- 
taining a considerable pro^rortion of productive land; 
the former having two good harbour?, and the latter 
carrying on the manufacture of kelp on such a scale 
as to atford employment toa gccut part of its inhabit- 
ant''. Still farther north lie Sancia on the east, and 
Wcbtra on the west. Sanda, thougli only about 19 
square miles, has about 1800 inhabitant?, being na- 
turally a productive territory, and yielding about a 
tifili of all tile kelp made in Orkney. Both from 
this and W'^cstra, fishing is carried on to some extent. 
North Ronaldshay, the most northerly of all the Ork- 
neys, lies about two mi]e<« north from Sanda, and 
upon an area of from foui to six square miles, has a 
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population of about 500. If the exlent of the Ork- OrJ,»^cy r.n.l 
11C3S be only 4 tO square miles, the cstimiitc given in •''1 tG.ind. 
the General Jiejjott oj l^rutiand, the population 
1811 wmil'.l be nenrly 53 per square mile. roiiulum.n. 

Of the Shetland Isles, the number altogether is 
about 100; of which upwards of thirty are inhabited, 
and some of these last are very small. The fust to 
the south IS Pair Isle, only about two or three square 
miles in extent, the inhabitants of which are chiefiy 
employed in the cod fishery. To the north, and a 
little to the cast of this, is the Mainland, or largest 
of the group, about sixty miles long, and from two 
to seven miles and upwards broad ; having the pro- 
niontoric-3 of Siimburgh-head and Fitful-head on the 
south, and stretching from thence northward in a 
form very irregular on all sides. Arms of the seci, 
here called voes, penetrate the land in all directions, 
so much so, tiiat no part of the island is said to lie 
more tl):iii two miles from the sea; and at one pl.ici , 
the isthmus of Mavis Grind, the breadth is lesb tiimi 
one hundred yards; and it is surrounded at no g:«.at 
distance by a great many holms and skerries, uhich 
give to the laiulscapc, if it may be so called, a sin- 
gularly wild and romantic appearance, when vic)»'e<l 
from the Iiigli grounds, which here occupy a niiicli 
greater proportion of the surface than in the Oik- 
ncys. Mainland contains Lerwick, the capita! oi 
the Shetlands, having about 1300 inliabitanl? ; ind cv 
little to the south-west, Scalloway, the only etiic: 
town, which now consists of but a few scattered 
houses, though n place of some antiquity, and for- 
merly distinguished for its castle, and for being the 
seat of justice. Between this island and Bressu}', on 
the cast 6f Lerwick, Is Bressay Sound ; so ceh brated 
for bring the resort of vessels employed in tlic 
fisiicric'K. It is upwards of three miles in length, uiul 
from one to tw'o in breadth, and affords safe anchor-r 
age to ships of any burden. St Magnus Bay, on tht 
nortii-wcst of the Mainland, with cn inlet from it cil- 
Icd Hammcrsvoe, also presents a secure retreat ioi 
in the most tempestuous weather. On tlu^ 
cast of this Island, which in extent is greater than all 
the othdN put together, the principal islands from 
south to north are Bressay and Whalsey, and on the 
west Bunn, Fapa Stour, and Muckic Roe, and at a 
dUtance from these Foula. Bressay and Whalsey 
contain each about sixteen or eighteen square miles, 
but the others arc much smaller. North from the 
Mainland is Yell, the next largest of the Shetland 
isles, about twenty miles long, and eight broad. 

East from Yell lies Fellar, consisting of good arable 
and pasture land. IJnst, the most northerly, about 
two miles from Yell, in extent about forty square 
miles, also contains much good land, fit for either 
tillage or grazing. It was here that the French phi- 
losopher Biot, in 1817, and in the following year 
('nptain Kaler, prcsccuted their experiments for the 
purpose of determining, in this high latitude, the va- 
riation in the length of the seconds pendulum. The 
former has given an animated picture of tlic coun- 
try and its inhabitants, in bis Notices snr les Opera- 
tions, &c. read to the French Institute in 1818. 

Assuming the extent of these islands to be 880 poimkiuun 
square miles, or twice that of the Orkneys, the popu- 
lation in 1811 was at the rate of only twenty-six 
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Orkney ami per square mile. Buti if the productive land bc'Ht- 
shctland. nfi^re than 20^000 acres, much of the subsistence 
of the inhabitants, small as the number is, must be 
drawn from ytlicr sources than their own soil, 
riimatc. climate of these islands is exceedingly moist, 

and the" winters long ; yet the cold is not intense, and 
snow seldom lies more than a lew days. The ther- 
mometer in the Orkneys commonly ranges between 
2.3'^ and and in 1811, a rainy year, the quantity 
of rain was 29-05 inches. In Slietland, during the 
summer of 1808, the thermometer was for a few 
days at 75°, the medium temperature of July and 
August being about 70*^ ; and it seldom falls 10" be- 
low the freezing point. According to Dr Edmond- 
ston, the medium temporaturc of the winter months 
niay be taken at 88°. and of tho summer at G5°. On 
the slioricst day of the year the sun is above the ho- 
lizon five hours and twenty-five minutes. From the 
middle of May to the end of July it is never dark, 
tho short absence of the sun being supplied by a 
bright twilight. Yet all these islands ar^e much ex- 
posed to high winds, which often destroy the crops, 
as well as occasion great losses nt sea ; while, sur- 
charged as the almospherc commonly is with mois- 
ture, the sensation of cold is often greater than what 
IS indicated by the thermometer. 

>,„i. Of the arable or productive land, the soil is in ge- 

neral sandy, or a light loam, of no great depth, some- 
times upon limestone, but frequently sandstone, and 
in tho latter case it is often much injured by wetness. 
Jiut by far the greater part of the surface*is covered 
with moss aud moor, and exceedingly sterile. Among 
the minerals are iron, lead, and capper, none of 
which are wrought at present. In 1817 Dr Hibbcrt 
found the chromate of iron in the island of Unst. 
IMarl is very common in Orkney, but much neglect- 
ed, and also limestone. Beds of limestone occur in 
almost every parish of Shetland. There is no co.al, 
l)ut pent is every wliorc so abundant, that tlie inha- 
bitants do not suffer from want of fuel, 
itiiral F.co- he rural economy of thobe Ulands presents seve- 
isouiy. ral peculiarities, to which we can only advert very 
sliortly. The proprietors of Orkney derive a greater 
income from the kelp manufactured on the shores, and 
those of Shetland from the fisheries on the coast, 
than from the soil itself ; and to obtain a sufficient 
number of hands for these employments, the land is, 
in general, divided into very small farms, of which 
mo>'t of the rent is paid in product and in services ; 
— in Shetland chieHy in butter, and in fish sold to the 
landlord at a price below that of the market. In 
Orkney land is let by the marky*or merk, an indefi- 
nite measure, and not by the acre ; and in Shetland, 
where the same practice prevails, the marks are di- 
vided into different clasbcs,«aucli as sixpenny, nine- 
penny, and Iwelvepenny marks ; terms which, what- 
ever they may have deroted originally, do not now 
define either their relative extent or value ; a sixpen- 
ny mark being oflcn as large and productive ns a 
tweivcpenny one. Both in Orkney and Shetland 
nearly all the estates are freehold, though the iicial 
tenure was formerly general in the latter country ; 
but they arc burdened with feu-duties and rents, for- 
merly paid to the Crown and Bishop of Orkney, and 
now to Lord Duqdas, the grantee, or lessee of the 
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Crown. Tithes are drawn in kind, and in vShctland Orkney and 
are said to be very oppressive. Most of the SHiall 
teuants hold their possessions only fVom year to year, 
having no leases. 

Oats, bear, or big, and potatoes, are the princi-Cropi. 
pal crops ; yet the soil and climate are in general 
well adapted to turnips and clovers, which are now 
to be found cultivated upon a small scale in many of 
the islands. All their implements uru rude, and, as 
wc should think, ineiiectivc ; in many parts the spade 
is almost the only one in general use. Their native 
horses, cattle, and slieep, are all diminutive animals, f^ivc Stock, 
stunted by hunger and cold, particularly those of 
Shetland ; but better breeds are now f«und in Ork- 
ney. The late Mr Moicolm Laing (the well known 
historian of Scotland), who introduced a flock ^ 

Merinos into Orkney in 1808, found them to thrive 
well, and tlieir wool not to deteriorate, but rather 
improve. The Shetland hor^e 'seldom reaches the 
height of eleven hands, or the cow the weiglit of 
3 cwt., und the milk which tho latter yields, on the 
common pastures, does not exceed three English 
quarts per day. In Orkney, the number of sheep 
has been computed at 50,000, and in Shetland at 
from 70,000 to 60,000. The wool of many of the 
latter is very fine, and might probably be much im- 
. proved, as well as the animal itself, by proper treat- 
ment. But at present, the sheep depasture promis- 
cuously without being herded ; neither shelter nor 
food is provided against the rigour of a long winter, 
aud disease, wlicn once introduced into the flocks, 
makes the hiost cruel ravages. A great many swine 
arc bred in these islands, particularly in the Orkneys. 

Th(»hair, or ratber wool, with w'hich they are cover- 
ed is made into ropes, “ and it is not uncommon for 
a man who^clls liis pig to bargain to have his wool 
returned.” — (Shirreff’s /Unicuhural Fine.) Uahbils 
are found in most of the Orkneys ; and geese ore 
reared in great numbers ns an article of export. 

Of the manufactures of this county, by f*«r the Mumifiic- 
most important is kelp, of which the quantity pro-‘"'^°**- 
duced in the Orkneys yearly is about 81)00 tons, but 
ill Shetland only from 400 to GOO tons ; the preci- 
pitous shores of the latter islands being less favoura- 
ble to the growth of the sea- weeds from which it is 
made than those of Orkney. During the late war, 
it has been computed that about L.40t000 a year 
was received by the landholders for the kelp made 
in Orkney alone ; and the people whom It employs, 
for eight or ten weeks in summer, include a great 
proportion of the inhabiuuits. Buf since peace, tho 
price has fallen so much, that this important branch 
of industry will perhaps cea^e to bo profitable ; and 
the repeal of the duties on Scotch salt, in the last 
session of Parliament, which may lead to the produc- 
tion of soda from that article, has filled the propric- • 
tors with apprehension tliat it may soon be annihi- 
lated. Before the late war, the linen manufacture 
was carried on to a considerable extent in Orkney, 
but has decreased since. Straw-plailing has been 
introduced both into Orkney and f5hetland, .and em- 
ploys from 1200 to 1400 people, chiefly females. 

Shetland has been long celebrated for its hosiery. 

Sioekings are knit upon wires in almost every fami- 
ly, and of such different qualities, tliat while some 

N 



<)8 O R K 


0 R K 


iirlviH) ftiui arc \ allied at L.2 a pair, others arc so low as Jd 


'I'lic fiahcTies are lo S'jotlaiid what kelp is to OrL- 
ri‘iiuii s »'t lu'y, the great source »)l eniploynieaL aiul revenue to 
irt, iiihuhitjuta ; yet cod and lobsters are caught in 
gri-at ijiiantiiieh lunoiig the Orkney isles, and carried 
ah\e to the London market, and the dog ami ccal-fish, 
for I lie use of the inlialiitunts ; tlio former afford- 
ing oil, and the latter an agreeubic article of food. 
l)ut the fisheries of Shetland arc far more considcra- 


l)le. About GOO boats and O.-iOO men are employed 
I roll! the 20th May to the lC2th August in fishing for 
ling, cod, and tusk, called the while Ji^hingf at from 
tvvenly to forty miles from the const. 'I'he principal 
stations, or haafsy are in the parish of Nortliriiaven, 
m tlie north-west r]u:irter of flic Mainland. The 
spacious bay of St Afagnus, which is on the .south 
side of this parish, lead^ to the harbour of flillswick, 
where tliere is good anchorage in from seven to 
twenty fathoms ; aud on the beach, which is large 
and commodious, tliere ate warehouses and salt and 


fish cellars, with every other necessary accomnuHia- 
tioii. 4\nother great station is at the Out Sherries^ 
cjht from the Mainland. As the fishermen are also 
sma’I! tanners, it is commonly stipulated that tiiese 
t hi eo kinds of fish shall be delivered to their land- 


lord at Svi mueh per cwt. of wet fish, the landlord 
curing them, and taking all further rfsk upon him- 
self. Two tons and u half of vvet fish make only one 
of dry ; of which the ijuantity annually cured by the 
l.'uulholders 'w’as, a few years ago, upwards of I ()()() 
tons; a'ul the price in {Shetland was ISs.Gd. the cwt. 
'i'his was before tlic discovery of the Cod-bank, which 
wo shall notice immediately. Jiut there is a number 
I'f wliat are called /w fishers, especially in the two 
islands of Hurra, wlio being at liberty to sail to whom 
they please, receive u higher price than tlie small 
fenanrs, and the quantity caught l>y them is not in- 
riudod in the above. Besides these kinds of fish, 


In the summer of 1818, an extensive cod-bank Orkney .md 
was discovered to the west of the Slielland Isles. ^ ^l»c daii<l> 
According lo the lislienneu, it lies from 25 to 30 
miles west from Foula. They refer to the west of ' 

the island of We‘*tra, one of the Orkneys, as its ori- 
gin, and fiNun thence it is continued in a direction 
nearly north hy w'cst, having been variously enter- 
ed upon in steering from the east, us fur as about 
20 milcK-i nurlh-west of Shetland, a distance of about 
MO miles. The bicaJtli is reported lo he from 18 
to 45 miles, and the depth of water from 28 to 50 
fathoms. The .great productiveness of this bank has 
been fully established. About double the weight of 
fish was caught on it iu 18iy that had been former- 
ly taken by vessels of the same burden in other 
parts. 

The nature of the trade of these islands may he an- ThmU. 
iicipated from what we have said of their products. 

Orkney exports kelp, linen cloth and linen yarn, skins, 
goose feathers and quills, and a few other articles ; 
aud the imports are wine, spirits, groceries, &c. Oat- 
meal and liear or big appear both among tlie im- 
ports u: d exports ; but it is understood that this 
range of islands, in ordinary seasons', grows corn 
cuougli for tlie consumption of its inliahilants. The 
chief exports of Shetland are fisli, kelp, oil, liuUer, 
and hosiery; and the imports the same witli those 
of Orkney, with the addition of corn, of which it 
docs not raise nearly a sufliciency. The money 
brought into Shetland by such of the natives as en- 
gage themfelvea as seamen in the whale vesseL is 
computed to amount to no less a sum than L. 15,000 
yearly. 

There is no poor rate in this county. It is the tw. 
practice of tlie island to board the poor upon the 
tenantry, in proportion to the extent of tlieir posses- 
sions ; each pauper having a certain number of fami- 
lies assigned to him, with whom he lives in succes- 
sion, and w'ho are said to treat him with kindnc.ss. 


li.dihut, skate, and several others, arc got at the The wages of labour cannot be accurately express- 
> iinc time, all of which belong to the ii^hermen, cd in money, us they arc paid partly in produce, and 
witliovit any claim on t!ic part of the land hoi dels ; vary much at dilierent seasons, owing to the de- 
and this is the case aLo with what is caught on niand for kelp-making and the fisheries. In Shet- 
haiul lines during winter and spring. Of tlie«ic M7 w- laud a man-servant will bcldom engage for more 
frr /ish, the annual export is about (35 Ions, The than nine months in the year. The provisions ob- 
lierring- fishery was formerly prosecuted by the Dutch tained from their own soii^and from the fislieries arc 
to a great extent among these islands. Some old sufficiently modcTute, but such as must be imported 
niCM},” says Gi fiord, who wrote his Description oj arc proportionally high priced. The condition of 
Shrflmtd ill 17l3:>, “ say that they have seen in the labouring clfKises is understood to have been 
Hre>''ay Sound, at one lime, 2200 busses.” Since much improved since the introduction of kelp-mak- 
peace, these industrious people have begun to rc- ing; but it is alleged, that the practice of connect- 
huiiie their labours, thou}^i upon a much smaller ing this kind of industry, and that of the fisherman, 
scale. Hut the quantity of herrings caught by the w'ith the occupation of land, is incompatible with agri- 
Shetland fi.shermcn on the coast is comparatively cultural improvement. The population of the coun- 
iri.Ming ;aiul notwithstanding the encouragement af- ty, in ISOl and 1811, w^ll be seen in the annexed 
forded hy Parliament, it does not appear that they abstract. 

liave embarked to any extent in the deep sea fisheries. See The Siotisfical Account of Scotland. Barry's 
One of the most ancient and beneficial branches of History of Or hieij. Ldmondstoxi’s Vtm of ZdlamL 
the Shetland fisheries is that of the coal-fish, known, Shiirctf's Agricultural Ficiv of Orkney dnd Zellund. 
acc’ording to its age, by the names of sUlocky piltock, The General lieport of Scotland. Dr Ilibbert's De- 
and sethr. These form a principal article in the scriplion oj the Shetland Islands. 
subaistonce of the lower classes. 
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OHLKANS, NEW. See United Stated. 

OEME (Robert), the Historian of Blili^h India, 
born at Anjengo in Travancore, the son of Dr 
Alexander Orme : his mother was a Miss Hill, a 
sister of Mrs Robert Adams. 

He was sent to England' at ibc age of two years, 
and placed under the care of Mrs Adams, who lived 
in Cavendish Square. His literary education com- 
menced very early, for he went to I farrow at six, 
liaving been previously, for a twelvemonth, under 
the private tuition of a clergyman in the neighbour- 
hood. For seven or eight years he applied to his 
classical studies as a schoolboy with great diligence ; 
and when hoiW'as thirteen, he w’as placed in the office 
of the Accountant of the African Company, in order 
to gain some practical knowledge of the principles 
of commerce. ^ 

In 171*ii he went out to Calcutta, and was there 
engaged in a mercantile liousc of respectability : he 
made a voyage to Surat in their concerns, and on 
his reairn, in 1748, he received from England the 
appointment of a writer. Five years afterwards he 
was promoted to the rank of factor in the Company’s 
service. In 17.52, having been desired to give his 
opinion on the regulation of the Police of Calcutta, 
he drew up a memorial on the subject, which did 
great credit to the accuracy and profoundness of his 
views of the manners, the habits, and the interests of 
the country. 

lie returned to England in 1753, upon a visit to 
his aunt, and he was much consulted, during bis stay 
in London, by Lord Holderncss, then Secretary of 
State, with regard to the policy to be observed to- 
wards the French Govcrnraeni respecting the affairs 
of India. He went out again in 1754, and took his 
scat as A member ol the counul at Fort St George. 
He had here an oppoit unity of effectually serving 


the Company by the vigour of his political conduct, 
and of greatly contributing to the establishment of 
the decided preponderance of the English interest 
in India. After the well known affair of the Black 
Hole of Ctdcutta, he ivas particularly active in pro- 
moting the appointment of ('olonel Clive to the com- 
mand of the expedition destined to punish the cruel- 
ty of the tyrant who was the author of that outrage ; 
although his friendship with Colonel Ciivc did not 
continue uninterrupted through life. Mr Orme’s 
exertions on this and other occasions were so highly 
appreciated by the Directors, that he was nominated 
as eventual successor to the government of Madras ; 
but ho did not stay long enough to profit by the ap- 
pointment. In the capacity of Accountant-General, 
he became intimate w'ith Mr Alexander, afterwards 
Lord Caledon, who was his deputy, and with Mr 
Dalrymple, the hydrographer, to whom he showed 
many civilities from a conviction of his merits. Mr 
Ilenjamin Robins, the historiographer of Anson's 
Voi/age^ had also been one of his early friends, that 
is, during bis lirst residence in India ; for this sin- 
gularly active person died in 175L 

Mr Orme’s situation in India was extremely fa- 
vourable for the acquisition of historical information, 
which it was the delight of his life to collect ; but 
his health requiring a change of climate, he sailed 
for Europe on board of the Grantham in 1758. 
The ship was, however, captured in January 175R, 
off the Cape of Good Hope, and carried to the 
Mauritius ; after having been detained here for 
some time, Mr Ormc was allowed to proceed to the 
Cape, and thence to France. He landed at Nantes 
ill the spring of 1760; he paid a visit to FariN, 
where lie amused himself for some months with the 
literature and the theatres of the day : and his bio- 
grapher has preserved some interesting remarks tlini 
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<)rme. they suggested to him. In October he arrived in 
London, niid cngiigctl a house which hud lately been 
built in Harley Street. 

He em|jloyod hinit-olf lor the two succeeding years 
upon his Military History -.sparing no puixis nor ex- 
pence to coinpli to the collection of materials, which 
he had begun to form in India, and to prepare the 
work, with ail possible care, for the press. The first 
volume appeared in 176.‘L and w.w received with 
gn at approbation. The Company not only granted 
him free access to their Records, but gave him also 
tliCf appointment of their historiographer, with a 
salary of L. 400 a year# After this time, he re- 
sumed some of his classical studies which he had 
discontinued so long, as to have forgotten almost all 
that he had learned : but he soon recovered his 
knowledge ol' tlio ancient languages, and added to 
them afterwards such ol the modt*rii ones as he found 
likely to be subservient to his pursuits. Ilis hours of 
leisure were cliielly jiassed in the cnj<)ynioiit of lite- 
rary society : he bcciime a Fellow of the Society 
of Antiquaries in March 177^1; he was intimate 
about the same time with Lord Sandys, and with 
Sir James Harris. Sir William clones. Dr Robertson 
the Iiistorian, Dr Pemberton, Dr Wilson, Athenian 
Stuart, and Nourse the bookseller, wore also among 
his particular friends ; as well as Mr Rquse Houghton, 
aRcrwards Sir Charles Rouse Ronglitoii, Bart., to 
whose urbanity and thorough acquaintance with the 
Pcisian language he was indebted for several of his 
historical documents. He obtained additional re- 
formation for the completion of his lli'>toiy from the 
French (lencral de Bussy, who had been much con- 
cerned in some of the transactions narrated in his 
first volume, and who was so much sntL'^fied with his 
candour and impartiality, that he invited him to liis 
house in tlie country, and enter! ained iiini there, in 
1773, with great kindness and hospifaIit 3 % 

After the publication of the second volume of his 
IIi^tory, he had ample leisure to amuse himself with 
literary piirMiiis of u more general nature : but in 
^ 78 L he sulfered a severe aiiliction from the loss of 
his iu*j)hcw, Mr Hosea, who was shipw-recked, with 
Ids wife and family, upon their return from India, 
on board of the (rrosvonor. In 17.0^, he retired to 
Ealing, where ho continued to reside till the time of 
his death, which happened on the ISth January 
1801. 

Good sense .and sound judgment were the prin- 
cipal features of his character ; his works are more 
distinguished by simpliij^ty, clearness, and pre- 
cision, than by any very powerful eloquence, or 
a very nice discrimination of character, lie ivas 
not, Iiowevcr, deficient either in command of lan- 
guage or in poetical feeling. Sir William Jones and 
Dr Robertson paid him some very higli compliments, 
in their privdte correspondence, for the elegance 
and purity of liis style : the former of these writers 
‘ D8 also chuructorized liim, in his third Discourse, as 
ossessibg ** an exquisite taste for cvchy fine art.” 
7e find also, among a few' aiiscellaneoiis poems col- 
lected by his biogr.'ipher, a remarkable liule Address 
to the Moon, written at Madras in 17^7, which is 
manifestly the original of a well known (ireek epi- 
gram and a Latin ode of Sir William Jones : and 
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certainly the compliment of having been “ set to Orme 
music, and much admired,” must be considered as II 
far inferior to that of having been repeatedly imi- 
tated and tramdated by a poet of a judgment so cor- 
rect and a taste so reline J, and having been culled 
the production of u man of great talents, and a 
particular friend of the translator.** 

1. Of liis works, the euilicst, in its origin, was his 
(General Idea of' I hr (rovcrnmoii and People In* 
dosian. It was principally written in 175^, and fi- 
nished during his return to England in the next year. 

A part of it was prefixed to his Military History, 
and it is printed in its entire state among his poHhu- 
moiis works. 

2. mutiny (if the Military Tranmetions of the 
Britiah Salion in hidoston, from the year 174.7, 

Vol. I., extending to 1776". 4lo. Loud. 176.7. Fd. 3, 
with an excellent index, 1781. A Di'scrtiilion on 
the Mnhommedan Conquols and Estabii^lnnenrs in 
lodostan is prefixed to this volume. No histo- 
rian,*' Bays the author of xho Annual Uegii^tcr for 
17f>4, “ seems to have been more perfoclly informed 
of the subject on wliieh he has undertaken to write : 
anS very few have possessed more fully the talent of 
impressing it, in the clearest and most vivid manner, 
on the imagination and understanding of his reader." 

The Secund Polnyrc, piiblisheil in 1778, cairies the 
history down to the peace ori76.'>. 

8. tlislonoal Frapnienlx of the Mogul Empire, from 
thcycar IGof). 8vo.^Lond. i782. First published ano- 
nymously, but acknow lodged and reprinted in 4to in 
180,7 ; together wilh the Origin of the English Exta* 
bliAmirnt at Broach and Surat, the General Idea 
of the Government ami People of Indostan, and :i 
IJfe of the Author, The Historical I'ragments is 
u work of considerable research, making a sort of 
episode to the Military History, to which it affords 
some additions and corrections : it relates princi- 
pally to the sanguinary Arnngzobc and his imme- 
diate successors, and to his contemporary, Sevagi the 

Morattoe,'’ the professed descendant (»f*Poru8. 1'Iie 
Essay on the Trade of Surat is a fragment wliich 
was left unfiniMhcd by the author. 

4. Several hundred volumes of Mr Orme*8 manu- 
script collections, together w'ith some scarce printed 
tracts, relating to Oriental history, are carefully pre- 
served in the library of the East India Cornpsmy. 

[Lz/e prefixed to the Historical Fragments, Jones, 

Poexeos Axiaticce Comment arii."] (i.. j.) • 

OXFORDSHIRE, an inland county of England, 
chiefly celebrated on account of its capital, which is Fxtent. nnd 
the piiiicipal scat of learning in the British do- llwisions. 
minions, and from which city ii baa derived its name. 

It is bounded on the east by Buckinghamshire ; on 
the houth, south-west, and south-east, bj' Berkshire; 
on the north-east by Nurthumptonshire ; and on the 
north-west by the county of Warwick. The ri- 
ver Thames (called soriietiincs the Isis till it reaches 
Oxford) is the line of demurkation on the whole of 
its southern boundary ; running between this county 
and Berkshire w ith various, and in the latter part of 
its course most beautiful, sinuosities. The county is 
of a most irregular figure. Near the centre, In 
which the city of Oxford stands, it is not more than 
seven miles in breadth, and at no great distance to 
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Oxfordshire, tiic north it is t]iirty->efg1)t miles. Towards the north 
It resembles a cone, and to the soulh it is similarly 
contracted. Its extreme leng'th is iil'ty miles. The 
extent is estimated at 742 square miles, or 474,880 
Cngliali acres. It contains one city, twelve market 
towns, and two huntik-ed and seven parishes, and ta 
divided into fourteen hundreds. 

Fare of the This county is by no means uniformly beautiful. 

i cHifiiTy. ibe absence of hedges,’ which arc sup- 

plied by stogie walls, gives a dreary a(qpcarancc to 
the face of the country. In the centre^ it is gene- 
rally flat and wood}% atfording few pleasing prospects, 
thou^^h its trees and verdure give it the semblance of 
wealth. I hc southern part, from the beauty of its 
rivers, tlie gentle swelling of its hiUs, the verdant 
’ .iieadows between them, and the number of highly 
embellished residences of rich proprietors, is a dis- 
trict abounding with rural channs. The Chiltern 
Hills, the highest range in IUngldnd south of the ri- 
ver Trent, form a part of this portion. They arc in 
many parts adorned with hecch woods, and in 
every interval of these woods cultivated quite to their 
summits. 

riiitiMt! Anil The climate of the county varies according to the 

Soil, n elevation and expo.surc. In the north, where no 
Iiedges impede the winter winds', the cold is some- 
what severe, and the Chiltern Ilills are frequently 
enveloped in damp fogs, especially in the more 
w'oody parts of them. Mr Arthur Young, in his 
AgricuUinnl Survn/ of Oxfordshire, has termed a 
classification of the soils in the difllrcnt districts of 
• the county, which, like all similar estimates, must be 
received with Iiesitation, or at least with many ex- 
ceptions. The red soil, found chiefly in the north, 
and by far the most fertile, he estimates at 79^035 
acres. The land, provinciaily called sianc hrasky 
found in the centre, and whose surface is ot'ien co- 
vered with stones, amounts to 1G4,028 acres. The 
Cliilicrn lands, whoso soil is Ok loam resting every- 
where on a bod of chalk, and covered with flint 
stones, are 64,778 acres. To these arc added 166,400 
acres under the description of miscellaneous, which . 
comprelicnds all sorts of soil, from loose sand to the 
heaviest clay, and includes the rich nr.cadows on the 
banks of the rivers. 

A|;ritM»lture. Though this is wholly an agricultural county, and 
though much progress in improvement has been 
made of lat^years, yet the general practices are by 
no means ccjual to the average of those of the rest of 
Fmgland. The most beneficial husbandry is found- 
ed upon the valuable water meadows on the banks 
of the diflTcrent streams. These arc naturally so fer- 
tile, that they appear to have prevented that care 
which would render them still more productive. 
Little atientTon is paid to draining, and still less to 
irrigation, ttiough the good cflbcls of both these 
practices arc obvious, and their accomplishment etisy 
in many circumstances. Some few oxen are fatten- 
ed, and butter and cheese made in the dairies, but 
the facility of navigation induces tlie farmers to 
make more hay than is consumed by their stock, niul 
to send it td distant and higher markets than their 
oiyn — nearer to the metropolis^ On the arable fields, 
capeciully: on the stony lands near Burford, the use 
of oxen for the plough is very common, and the 
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Herefordshire breed is generally preferred for that Oxft>n)*hirt. 
purpose. The practice of paring and burning the 
surface prevails in many parts of the county, and 
in the newly inclosed lands the application of lime as 
a manure is hi^ly beneficial, whilst on the Chiltern 
lands it Is not found «to produce a good effect equal 
to the expence which attends it. 

Where the soils are so various, the rotation „ of Rotation of 
crops must necessarily vary with them. On the rcd<’«>P»- 
soils, the most usual course is, 1st, turnips ; 2d, bar- 
ley, or spring-wheat ; 3d, clover ; 4th, wheat ; 5rh, 
peas, or beans ; and, 6th, oats. Go the stone-brash 
lands, the usual rotatiun is, Ist, turnips; 2d, bar- 
ley ; 3d, clover, to stand two years ; 4th, wheat ; 
and, 5th, oats, peas, or sometimes, but rarely, beans. 

On the ChiltiTn lands, the rotations are the same, 
wdtii only slight variations. On both tliesc last 
tracts of country, the cultivation of sanfoin is very 
extensive; on most farms occupying from one- 
goVi*nlh to ouL-eighth of the whole* This valuable 
artificial grass produces heavy crops. When it was 
first introduced, it would remain productive for fiflecn 
or sixteen years ; but since it has become more fami- 
liarised to the (toil, it seldom lusts more than seven 
years so as to be fit to make hay, but yields food for 
sheep for one or two years afterwards. The sheep, 

'which were fqrinerly almost all of the Berkshire 
bread, have ol‘latc years been superseded by the race 
of the South Downs. 

Oxfordshire is not a manufacturing district. Wit- AfAnufac- 
ncy was celebrated for its blankets, and they still 
tain their superiority ; but the cheapness witii which 
similar goods are made by machinery in the north- 
ern counties has reduced the demand ; and ihoygh 
machinery has been introduced, the trade is still on 
the decline. On the c.u»tern side of the county, 
some females find occupation in making bone Ince, 
but that, too, is on the decline. At Danbury there 
is a manufactory of plushes, hnir-shaggs. and some 
bindings, and other, haberdashery wares; and at 
Woodstock, the making ol gloves gives employment 
to many of tlie inhabitants. There are no minerals 
and no coals found in this county. 

The rivers all empty ihenisclves into the Thames, ip.vcr^ and 
They arc fotmed by llu* numerous small springs (’.mah. 
which are everywhere to bo seen ; and before 
they join the Thames arc called the Windrush, 
coming from Burford and Witney, the I'vcnlode, 
from Wicliwood and Ciiarlbury, and the Clior- 
well, from the vicinity of Danbury, 'i'ho Thames, 
composed of the strciini c.^' that name and tlm Isis 
(on which a strange confusion ha9 arisen), is navi- 
gable from near one of its sources, nut iar from 
Lctclilodc, to the sea. The barges navigating it arc 
from seventy-five to one hundred tuns burden, but 
the larger ' ones ascend no higher than Oxford. 

From the frcqqent recurrence of shoal.<, from tlie 
floods in winter, and the scarcity of water in sum- 
mer, it is a dilatory navigation ; so that frequently 
the passage from America to London occupies less 
time than from Lctchlodo to that city. The scarcity 
of fuel was severely experienced till within these Inst 
fifw years ; but the completion of a canal, which con- 
nects the city of Oxford with the collieries of Staf- 
fordshire, has removed the evil, and proved high*. 
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Oxioivislkirc \y profitable to the jiroprittors of that important 
p it » 

^ ^ forbear to say any thinj^ of that which is the 

OKlunl ( MV kinfjdom — the city of 

‘ '"Oxford. It is described in iho J^lnajclopccdia in a 
moderate compass, and a farthier expansion of that 
description, by enumerating the works of art and 
the repositories of everything valualile in literature, 
would be incompatible with the limits prescribed to 
ibis work. 

Aiiiiiinitu's 'I'he antiquities of this county have been accurate- 
ly described, and are deserving of the closest inspec- 
tion. Among llicni nro the traces of the various 
roads formed by the Homans, whose principal sta- 
tion was at J^orcliester, many funereal mounds, and 
the Vallum culled tJie Devil's Ditch. The Priory 
of Godstow, and the ruius of many other religious 
houses, exhibit the architecture of ditferent and re- 
mote ages. 

Tho population of this county had increased, be- 
twTcn the years 1801 and 1811, by pfiSO individuals. 
Ill the last mentioned year, the numbers were, 
n0>20l ; of whom the males were 59, HO, and the 
iemaU'M 60,064*. 'fhe number of ' houses were 
21,098, inhabited by 24,7+9 families. Of these 
persons, 86,409 wore employed in agriculture, 
17,946 in trade and manufactures, and 64,849 de- 
rived their subsistence from neither of these cmplpy- 
ments. The towns and their population arc as fol- 
lows, viz.— 


Oxford city, 

12,931 

Henley-upon-TliamcS| 

8,111 

Banbury, 

2,840 

Witney, 

2,792 

Thume.s, 

2,328 


Bicester, 

• .. 2,1U' 

OxfoTdshiir 

Woodstock, 

. J,41() 

1! 

Cliipping Norton, 

. 1,975 

Palcy. 

Burford, 

1,3.32 


Doddington, 

. 1,29(1 


Wall ing ton. 

1,150 


Baropton, 

. 1,09.3 



The conntyHS in the diocese of the capital city, 
winch gives the title of Earl to the family of Harley. 
Hic members returned to the House of Gorimions 
are nin^^viz. two from the county, two each from 
the city and university of Oxford, two from Wood- 
stock, and one from Banbury. 

The most dystuiguished residences are, Bleiiheim 
Castle, Duke of Marlborough ; Blandford House > 
Duke of Beaufort ; Brightwell, \V. Lowndes Stovie, 
Esq.; Cuddesdon Palace, Bishop ofOxfoid; Crows- 
Icy Park, John-Atkins Wright, Esq.; Ditchley I’ark. 
Lord Dillon; Grey's Court, Lady Stapleton; llcy- 
thorp, Karl of Shrewsbury ; Kirtlington Park, Sir H. 
W. DoSshwood : Middleton Stoney, Earl of Jersey ; 
Mongcwell, Bishop of Durham ; Mapledurham, I\1i- 
chaei Blount, Esq.; Nuneham IWk, Earl of liar- 
court; Kycot Park, Earl of Abingdon; Shiplakc, 

Lord Mark Kerr ; Siiclswell, Harrison, Esq. ; 

Shirburn Casile, Earl of Maccichlield ; Thane Park, 
Miss Wykham ; Wroxton, Earl of Guildford ; Wood 
Eaton, .lohn Weylaud, Esq. ; Waterstock, W. II. Ash- 
liurst, Esq. ; Wormsiey, John Fane, I'^sq, ; Wheat- 
field, Lord Churchill. 

See The Agricultural State of OAfonhhlrc, by 
Arthur Young ; Pott's Oxfordshire; and Brewer s 
Account of Oxfordshire^ in the Beauties of Eng^ 
land find ly ales. (w. w.) 
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PALEY (William), D. D-, was born at Peter- 
borough in July 1743, where his father was then 
minor canon of the cathedral church. His fatlicr 
afterwards removed to Giggleswiek, being appointed 
head master of the scliool at that place. Here his 
son was trained under his immediate inspection, and 
discovered a solidity of understanding, and a &tu- 
diousness of disposition, which gave a fair earnest of 
his future eminence. 

In November 1758, at the age of fifteen, he ivas 
* admitted a si/.ar of Christ's College, Cambridge ; and 
in October 1759, he became a resident member. 
When he left home, his fatlier could riot refrain from 
expressing to his friends the anticipations he enter- 
tained of the figure which .his soil was destined to 
make. IL'’ll turn out a great man— very great. 
He has by far the clearest head 1 ever n»et with." 

Shortly after his removal to Cambridge, he obt 
tained three scholarships. He was not at this time a 
close or laborious student; he spent much time in cora- 
4 


pany, and improved himself rather by observation 
and refloction than by reading. When he appeared 
in the public school to make his first act^ the sprucc- 
ncss of his dress presenting a striking contrast to the 
habitual carelessness of his appearance, attracted 
very particular notice, and, aided by a singularity 
in his gestures and manner, occasioned much mirth 
among the spectators; but the uncommon success 
with which he acquitted himself had the effect of 
drdwing crowds on all future occasions when he was 
expected to dispute. His eminent abili^es created 
on one occasion some degree of apprehension, when 
he proposed to argue against the eternity of future 
punishments. . One of* the heads of the college insist- 
ed on his relinquishing that question. Dr Watson, 
then Moderator, and afterwards the celebrated Bishop 
of LlandaflP, protected, on this occasion, Palcy’s inde- 
pendence. The latter, however, was averse to give 
offence; and at the suggestion of Dr Watson lie 
retained the subjcctf but took the opposite side. Ho 
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Paluy. came ofF vi^lth much eclat, his talents having received 
thc bcst scopc for display iVom the high ability of his 
opponent, Mr Frere. 

* After obtaining, witli great honour, his bachelor's 
degree in January he accepted of thc'sitiiation 

of second assistant and Latin ti^acher in an Aca- 
demy a^ Greenwich, chiefly resorted to by yonng 
men intended for tlie army and navy. 

In 17().0, Mr Paley gained the first senior bache- 
lor's prize by a Latin dissertation on **.a comparison 
between the Stoic and Epicurean Philosoplw m their 
iniiuence on morals taking the side of ijB Epicu- 
reans, as a sect friendly to rational pleasur^^ and not 
(as tlicir enemies supposed) indulgent to vicious ex- 
cesses ; wiiilc he condemned the affected austerity of 
tjic followers of Zeno, and showed, from facts, that it 
was compatible with the most flagitious crimes, it is a 
remarkable circumstance, as illustrative of the forma- 
lity which often presides in university matters, that 
this dissertation narrowly escaped rejection, because 
ilie Latin text was accompanied by English Soies, 
for the purpose of aiding philosophical accuracy 
where the Latin appeared liable to ambiguity. 

Being ordained. deacon at the proper ago, he ofli- 
ciated as curate to Dr llinclicliffe, V^icar of (ircen- 
wich, where he continued to leside, though he gave 
up his situation in the Academy. 

Mr Paley was/elected a fellow on the foundation 
of Christ's College in June I7()6 ; returned to reside 
in the University ; took the degree of Master of Arts ; 
and engaged in the businpss of private tuition. He 
took pri^’st’s orders in December 17(i7^ and in 1 70S 
ho was appointed tutor of (!Iirist’s College, along 
with his friend Mr Law, already a distinguished 
scholar. Tlic talents and a«>siduity of these two 
quickly raised the celebrity of their college to an 
unprecedented height. Paley’s intimacy with Law 
was productive of much mutual improvement, and 
introduced the former to the acquaintance of his 
friend’s father, the« eminent Dr Edmund Luw', who 
w'as soon af'ter Bishop of Carlisle, but continued 
to reside in the university as master of I’cter- 
iiou&c. Mr Paley was at this rime held in the 
highest esteem, and among his {)artieular i'riends 
were numbered Dr Pluraptrc, Prolessor of Casuistry, 
Dr Waring, Lucanian Professor of Mathematics, 
who was in his department eminent beyond his con- 
temporaries, and the accomplished Mr Jebb, He 
figured as a lecturer on mathematics, morals, and 
the Greek Testament, and afterwards on divinity. 
His method < of lecturing was singularly happy ; 
the result of a diligent study oC the art of tcacliing. 
He soon discovered that, in moral disquisitions, more 
pains arc required to make young minds perceive 
the dilYiculty than to make them understand the so- 
lution; and that «ome curiosity must be raised before 
an attempt is made to satisfy it. The discourses 
which he delivered at this time contained the germ 
of the principal works which lie afterwards publish- 
ed on morals and theology. 

The controversy on the propriety of requiring a 
subscription to qrticics of faith, as practised by tho 
Church of England, was at this time much apj- 
tated at the two universities. At Oxford the High 
Church party was triumphant, and scarcely any in- 
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dividual Ventured a whisper of opposition ; but at Paley. 
Cambridge talents gnd -ingenuity were exercised 
both sides of the question. Paley favoured the 
claims of the reforming party ; but, from motives of 
prudence, declined signing a petition for relief at 
tJiat time drawn up ; not entertaining such expec- 
tations of ultimate success as to be induced to take u 
public step so obnoxious to those on whom his fu- 
ture prospects depended. He told one of his friends 
in jest, that “ he could not afford to keep a con- 
'scicnce a confession which will, no doubt, lay him 
open to the animadversions of those who reserve 
their censures for the subdued struggles of a mind 
of limited moral strength, while they cxcu>c or 
applaud the oppressive system by which its efforts 
arc overawed. Paley, however, soon after wield- 
ed his pen in a decided tone in the cause of free- 
dom. Dr Law, the Bishop of Carlisle, publish- 
ed an able and moderate pamphlet against the impo- 
sition of the Churcli Test. An answer appeared at 
Oxford from the pen of Dr Uundolph. To this Pa- 
ley published, anonymously, a reply, entitled, A 
Defence of the Considerations on the Vroprktu of the 
Church Test. 

His well merited reputation induced that great 
constitutional lawyer, the late Earl of Camden, to 
offer him the situation of tutor to his son, hut his 
other engagements led him to decline the oiler. 

In 1775, be was inducted to the rectory of Mus- 
grove in ‘Westmoreland, wprth about L. 80 a-year, 
presented to him by the Bishop of Carlisle. He now 
married Miss lie wit of Carlisle, and took a small 
farm to improve his income ; a speculation which he 
soon after gave up as unproductive. Next year, he 
was inducted to the vicarage of Dalston in Cumber- 
land. 

Ill 1777, he w;is inducted to the vicarage of; Ap- 
pleby, worth about L. 200 a-ycar ; and while in this 
situation he published a small volume, enlitlcd. The 
Clergymans Companion in Visiting the Sick : iu 
which he both evinced his pLT>onal attention to the 
spiritual wants of his oAvn iiock, and conferred an 
obligation nn hi.s bretiiren, wiiicii has been acknow- 
ledged by the niinierous and large editions which it 
has undergone. In June 17>^0, lie was installed a 
prebendary of tlie fnurili stall, in the Cathedral of 
Carlisle, w'orth about L. ‘100 a-year ; and in August 
1782, on the promotion of his friend Mr Law to the 
see of Clonfert, he was raised to the dignity of arch- 
deacon of the diocese. 

A report was long in circulation, liiat Mr P;^lcy, 
being appointed to preach before tlie University of 
Cambridge when Mr Pitt made his first appearance 
at St Mar) 's after his elevation to the premiership, 
chose the following passage for bis text: “ There is 
a lad here who hath five barley loaves and two 
fishes, but what arc they among so many ?" That 
was not the fact ; but tho joke originated with Pa- 
ley, who said to a friend that, hn'l he been asked to 
preach on the occasion, he would have chosen this 
text. 

Now in possession of a competent income, and 
sufficient leisure, he prepared for the press his great 
work Qfi the Principles of Mord and Political Phu 
losophy, which first appeared in 178>; In conse- 
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it MM» eetabliihed the lefirtptea ^ H* author, 
i^e of hb doctrinal net with oppoaition ; hut bo 
b«M|r wu p'royelted to write any (op^; and it b 
K^e* remarked by hb biogriqiWi> fit Meadleyj 
thati in the aubiMiient edh£oa«> be node no i^tern- 
tTone amteiipllynfaotinothe seme. Had there been 
a few such eliorattoos, however, he would have more 
fully merited the'character pf a liberal inquirer.>— 

AnoOg hb eluoidatioas of the founddlions of vtr- more respect to the maainu of the sdUcal autb'msi 

e-_ ^ *1^ L?- J . I ..1 i m * 



WogeitloMj 
IvedlTib^e^ 


ailrsy venimi 

and 

flectiodiff Wten authSli ^ 

idiaabadTl» the dofstrua of utilUgy tWKf _ ^ 

S ^todhb from tbuf^octriiM^ tUldlft iMirefy 

up utility m its ultUMiUive ufi^Badion admi Mitm 
oUl^tioiac are pfurtial and idvimi' thm- 

fm, d#aUl> singly od thaMeatiit/ audjiifli^rt- 
aaae and Vf mkiog tboui for Ida 

4pidltedMpHe# dbjactiont broi^ 

1dadld^fli^radi;;^^that the metboaof 
ih ivfitVOod^adeeridng any acdon^ by 
» to Inquire ibco the tendency 
of tharaellOa^to Mtnote ordtinlidih ^e geneiU 
haypinebi.^ ^ ^ d 
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ibortg at which we eannnt be lurprifeed when we 
find that io^Mrdefi^UonV idvtue thele duties are 
excluded, tci the excellent casuistical Obseroa-^ 
Hons on Seif^fitfenee, Drankennesst and SkioUe, of 
which this poMon of bis work entirely conEists^ he 
regard^ thf tendency of personal conduet gnfl habiu 
only as they aflhct society around «itl> Had be paid 


tue# he eertabtly fails in his definition of ** the da< 
tnre of obligation.'* He acknowledges that the sub- 
ject had oaibarrassed his own mind; yel he ulti- 
mately reposes in a solution founded on a confusion of 
tenns^ which laid him fully open to the antmadverw 
sions of the Reverend Mr F« 
ed An EjeOminaiton of hu 


'earSoUi who publlafa- 
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and bttfdied them m their most favourable meaning,* 
be would have been more disposed' to point gut the 
importance Of maintaining menttd'lbomposure as an 
ultimate object of individual efforts. On our duties 
towards God he also treats briefly. The simplipity 
attached to our knowledgCiOf their great Object di- 
vests them of variety as a separate subjeetp without 
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doctrine i«, that ^ a man b under moral obU^tion detracting from dicir sublimity, 
when he it urged by « vipIOnt motive result^ from In themoKtiotl part of thb work, we Bud the ex- 
the command cCanother." He thu« rcsolvrt qVl^e- ertioM ot a manly underoMnding employed with 
tion into an edectual inducement. Recording to somd tncceM in etimbw jtfad darii Wgotiy and. the 
thb atatement, a man it under op moral cbliiption gnduit^ kjng'WOidnip'v)' whioh ppKtiod knowledge 
unlese Ho foel^ acknowfedget, pod acta tipOn it. nad in part aget •been dbgrati^ Hb eflTort*, how-* 
Hod tttcb a hypotheib ocoitrrod in the wrluogeof ever, ore exempt from thoso hoadttrong: tendencies 


an author'* who made the purity of practice^ te de- 
pead Off the reception of peculiar theories, it might 
batu ateated great laxity of principle In the minds 
ofsome persons and distress lU those of othersv But 
Ris masterly elucidation of the rule of morals^ and 
^paternal benignity with which his efforts are uni- 
fiSfmly acGompauied, set bis reader at rest fi email 
hurtful anxiety on practical tojHcs. 

His exposition of the rule Or morals, as founded in 
iitility> is ahiy managedo He demonstrates the su- 
l>erioritjr of this rule to u^eTy other, and the sub- 
ordinate rank of all tbopef mencal soj^gestioee and 
impresskini, which tome moralists have feptosinted 
4i essential pdrts of the ftuiodatfop of uiorafity. 
Momt sffA sellings aie valuable psoviaions of fiio 
i^Utboh bf Our nature; but they do not ^deserve 
l!be aonfibority of guides* Their whide clalni to our 
srb ' 
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Paley. On the death of Dr Law, Bishop of Carlii^le, which 
^happened in 17b7» Mr Palcy publii>hed. a short Me- 
moi'r of the life of that venerable prelate. Soon al- 
ter he wrote two tracts in favour of ** the abolition 
of the slave trade a &ul)ject on which lie had ex- 
pressed Ills sentiments with decision in his Principles 

Moral and Political Philosophy , before it began to 
excite general interest. 

In 17JJ0 he published his liorcc Paidince, or the 
Truth q/' the Scripture History of St J\tul evinced^ 
by a comparison oj' the Epistles xjohich hear his name, 
tvith the Acts of the Apostles^ and xoith or^Mnothcr, 
The object was to show, by a copious selection of re- 
ferences and reciprocal allusions, the strong evidence 
of their genuineness derived from their undesigned co- 
incidence. This able treatise possesses more novelty 
of interest, and greater oiigiuahiy of idea, than any 
of his other works. 

During the pcditical ferment which led to the 
French Ucvuliition, Dr I\iley published a short 
tract, entitled, Jlrasous fur Contentmeuty addressed 
U} the Lal)ounn;i Cltisses ; anil he republished, in a 
separate form, liis chapter On the Erilldi Conslitu- 
lioHi IVom liis Principles of Moral and Palitictd Phi-- 
losophy. lie w.i^ eensurc'l hy the viole'Ut partisans 
on both sides, as he went the full lengths ul neither; 
but his st3lc of reassoning hud the best tendency to 
guide and satisfy those minds which were nut obsti- 
nately and unreasonably prepossessed. 

In May 17^1, Mrs l*aley died, leaving a family of 
four sons ami four daughters. 

Early in 17^1 he published his View of the Evi- 
of Christianity, I'his work, with regard to 
luaniur and (Hect, follows a ha|>py medium be- 
tweeii that learned prolixity which di teis' the reader, 
or tires oul liis patience, and that abnijit brevity 
whieli is u()t, t\ith some minds, to b^^gei an unfortu- 
nate impression of some imperfection in tlie argu- 
ment. lie contends for the sul)>tji]tial huth of the 
hi*siory connected with tlie Christian revelation ; 
and, not undervuluing, us some have injudiciously 
done, the internal nvidenecs, he exhibits, in primi- 
tive simplicity, and without the least oratoiicul cx- 
aggeratiou, the .supcilativc value of those doctrines 
in which all Christians are agri'cd, and gives an ani- 
mated view of tlia morality of tlie gospel. The work, 
considered as addressed to douliting minds, was well 
fitted to interest the attention of all who arc duly im- 
pressed with the importance of the (|uestion at issue* 
Hitherto his preferment in the church had been 
slender, considering his singular merit and the opu- 
lence of the ecclesiastical establishment. The bold- 
ness of bis reasonings on political subjects had given 
deep dissatisfaction. To the favourers of power, it 
was net welcome doctrine, that governments may be 
too secure that the obligations of subjects and so- 
vereigns are reciprocal and **that the divine right of 
Kings rests on the same foundation ivilh the divine 
right' of Constables.** But when he stood forth us the 
sQccessful defender of the Christian revelation, at a 
time when the interests of the church were supposed 
to be in danger, his services met with more marked 
attention. Dr Porteus, Bishop of London, conferred 
on him the desirable situation of prebend of St Pan- 
cras in the cathedral of St Paul's, to which he was in- 
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stiluted in August He was in a few months Ps«jr- 

allcr promoted to the sub-deanery of Lincoln by Dr 
Prettyman, Bishop of that diocese, and took his de- 
gree of D. D. at Cambridge* 

Before leaving this place, he had the agreeable 
surprise of a letter from Dr Barrington, Bishop of 
Durham, offering him the valuable rectory of HI* 
shop-Wcarmoutli, worth about L. 1200 a-year, into 
which he was soon inducted. A few months aAer 
he married Miss Dobinson of Carlisle, and, from this 
period to his death, divided his time between Bi- 
shop- Wcarmouth and Lincoln ; being obliged to re- 
side three months in the year at the latter place. 

Now that lie enjoyed a handsome independence, we 
find his company courted by many distinguished cha- 
racters, and his life spent In a series of the most use- 
ful Jnhours, while all his secular transactions were so 
well conducted, as to shed a lustre on his character, 
and to exhibit a most instructive example to all 
around him. Both his parents lived to witness his 
high reputation and success in life. His mothek* died 
in 17f/(>, and his father in 

In 1800, Dr Puiey was attacked by a disease in 
the kidneys, accompanied with a species oi melsena, 
which obliged him to suspcni. the discharge of his 
profe.ssionul duties. 11c had a second attack in the 
follow iug .spring, and a third about the end of 1802. 

During tlie progress of this fatal disease, he was 
engaged in preparing for the press his last important 
woik On j\\ilnral Thculogif, His literary labours 
Were frequently iutiTrupled by severe paroxysms of 
pain, but on the first re.^pite, he always resumed 
them wilii el*ecrfulness. Under these circumstances, 
hti wrote hi.s excellent reniarkb- on the alicvlatioos 
of pain, in hi-? cliapli'r On the Cooduvss of tl^ 

Deity, — 'T’his H*ork had been undertaken at the sug- 
gestion of llic Bisin p of Durham, tiial he might, by 
theological evertion.s in his closet, make up tor the 
unavoidable .suspension of his public ecelesiastical la- 
bours. none of his killings docs his candour ap- 
pear to such iiiconie'^tihle adv.^.ntnge in this. We 
never find him hnrv-bi .iimg ihe adversary, or at- 
tempting to push his conclu.sions a single step far- 
ther than iiis picmiscs evidently warrant. We do 
not find him with m.'iny others advancing the meta- 
physic.al popiiion, “ that ever}' thing which exists 
must have a cause,” so glaringl} open to the query, 
why should the world have ii cuUkSC more than its 
Creator?” Merc existence cannot authorize the in- 
ference of owing that existence to a higher soir '. 

He rests his argument on far better ground, — tfic 
character of the fabric of nature, or rather of various 
objects in it wliich offer themselves to our observa- 
tion. Nor docs he, with some, assume the doctrine, 
that matter is essentially inert, and that, therefore, its 
motions must be induced by an extraneous and spi- 
ritual cause. He more wisely (urns his attention to 
tlie proofs of design which so many objects in the 
world exhibit, ’'riicse are so selected and arranged, 
us to appear in the most interesting and satisfactory 
point of view. Where the phenomena are apparent- 
ty inconsistent, we find no straining to reconcile 
them ; no reluctance to take a full view of unfavour- 
able appearances ; no inclination to draw the same 
inferences from opposite facts. His argument is not 
o 
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Palsy suspended on a chain of metaphysical reasoning, 

[I wiiicli would have subjected it to. the risk of dotruc- 
08 soon as one of the links gives way. lie di- 
rects the attention of his reader to numerous colum- 
nar supports of the existence of a God, each of which 
is^adequatc to the wliole office. Kach instance ad- 
dpeed is decisive of the point at issue ; and 'though 
his instances are numerous as well ns beautiful, they 
arc evidently only partial cxoiiiplifications of a spe- 
cies of evidence which is boundless in extent. 

in the present state of tlie learned world, this 
is tile most important of Dr I^aley's works ; us pos- 
sessing the best tendency •^to reckiini persons wan- 
dorinil; in the niazos of scepticism to that state of 
thought which is most ravoura!>le to the true improve- 
ment of the human character ; and to the establiiih- 
iiient of that state of inentul pence after which a 
sense of our weakness natiiruMy leads us to aspire. 

After its publication. Dr Taiey continiiod to take 
a lively interest in tlio literary and sciontific discus- 
sions of the day; Chpccially such ns bore directly on 
the great interests of society; but in May 18(t5, lie 
was 8ubj<’('lcd to a violent attack of his complaint, in 
wliicli all remedies proved ineffectual ; and, with great 
tranquillity, ho breathed his la^t at liishop-Wear- 
inouth, leuviiig a family of four sons and four daugh- 
ters in possession of a competent fortune, saved by a 
systematic, though by no means a niggardly economy. 

He wrote several sermons and otlier minor pro- 
ductions, less known than those above enumerated. 
They are all collected in a uniform editiou of his 
works, and will be found, on examination, worthy of 
his fame, and successfully directed to the .same va- 
luable ends with bis more celebrated productions. 

(ii. K.) , 

PALLAS (Simon PKTiiii), a dutinguidioil natii- 
ralibt and geographer, born ii'Jd September 17 I f* 
was the son of Simon i’alkis, a suigcoii in the Prus- 
sian army, and IVofcssor of Surg«*rv at Be rlin. 

lie received the early part of Ins education in his 
fatlier’s house, and his instructors bore ample tcsli- 
raony to the rapidity of his progress. At the age of 
fifteen he began to attend medical lecture^:, and he 
applied so closely to practical anatomy, that in 17.08 
he was found qualilied to deliver a course of public 
lectures on that science. In the same year he wemt 
to Haile, and became the pupil of Segner, continuing 
also his studies of zoology, and in particular of ento- 
mology, with great assiduity. In he removed 
to Gottingen, where he made a variety of experi- 
ments on poisons, and on other active medical sub- 
stances, and commenced (ifs observations on parasi- 
tical animals. In July I7fi0 lie went on to Leyden, 
in'order to attend tlic lectures of Albinus, Gaubius, 
and Mussclicnbroek, and at the end of the same year 
he took his degree of Doctor of Physic. The fol- 
lowing summer he proceeded to England, principal- 
ly with the view of completing his medical education, 
although he devoted the greater part of his time to 
the active pursuit of natural history, being assisted 
and encouraged by the friendship of Peter Collinson, 
and of some other British naturalists, which procur- 
ed for him a few' years afterwards the distinction of 
having his name inserted in the list of the Foreign 
Members of the Royal Society, at the early age of 
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twenty three. He visited scferal''parts of the coast of Pallsi. 
Fnglaiid, in order to examine its nMUrinc productions, ' 
and his love of natural history enabled him to profit 
ill a similar manner by an accident which detained 
him some time at Harwich, on his return to the Conti- 
nent, in the spring of 17G2. 

Having paid a visit to his native city, he went 
again to the Hague, and established himself us n re- 
sident there under the patronage of Gaubius. On 
occasion of the publication of a miscellaneous work 
on zoology, which he dedicated to the Prince of 
Orange, he proposed a plan for un expedition to. the 
Cape of Good Hope, and to the Dutch L:ust Jiidic.c, 
which lie n£P‘ered to conduct in person ; but altliough 
tlie project was encouraged by Gaubius, and approv- 
ed by the Prince, his father’s interference prevented 
its execution, and obliged him to return to Beilin. 

Mis filial affection, however, was not strong enough 
to induce him to refuse the invitation of the Empress 
Catliarine to Petersburg, where he accepted, in the 
year 17b7> the appointment of Professor of Natural 
History in the Imperial Academy of Sciences. 

The drst few months of his residence at St Peters- 
burg wefe employed in preparing his Zooloj^tval 
iilawings for publication, and in making catalogues 
of some collections of natural liistoiy. Jt was now 
that the more active career of his public life was 
about to commence, and in 17GS he undertook, in 
conimoi) w'iih Falk, I.e|)cchin, and Guldcnstiidt, tlie 
conduct of an expedition sent out by the Empress 
for the joint purposes of observing the transit of Ve- 
nn- , and of investigating the natural histor^^ and gco- 
guiphy of Siberia, and the neighbouring countrits. 

The object of their researches tor the first summer 
wa.N the province of Kasun, and the winter was pas- 
sed at Simbirsk ; the next year they exumintd thi; 

Niiorcs of the Caspian, uiid the bordtVs of Calmuc 
Tartary ; tliey rcaurm:d through Orenburg, and pas- 
.sed the winter at Ufa. In 1770 Pallas crossed the 
Lralian mountains to Catliarinenburg, and, after ex- 
amining the mines in that neighbourhood, proceeded 
to Tobolsk. The next year he went to the Altaic 
mountains, traced the course of the Irtish to Koly- 
vaii, went on to Tomsk, and observed the natural 
freezing of quicksilver at Krasnoyarsk, on the Yeni- 
sei, in latitude north. He proceeded in March 
1772 by Irkutsk across the Lake Baikal, as far as 
Kiatku, and returned to Krasnoyarsk. In 1778 he 
Visited Tara, Astracan, and Tzaritzin, on the Volga, 
and returned lo St Ik^tersburg in 177‘I'i after an ab- 
sence of six yours. About ten years later he was 
made a member of the Board of Mines, with an ad- 
ditional salary of L. 200 a year, and he was com])li- 
incnted with the titlcW a Knight pf St Vlodiniir. 

The Empress purchased his collection of natural his- 
tory for a price one third greater than his demand, 
and allowed him, at the same time, to keep it in bis 
possession for the remainder of his life. 

* In 17;)'I he took a journey into the Crimea, and 
was captivated with the beauty of the country and 
its productions; the "climate also appearing to be 
such as his health was supposed to require, he ob- 
tained from his munificent patroness not only per- 
mission to establish himself there, but a grant of a 
large and fertile estate, and a sum of 10,000 rubles 
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Pftllas. to assist him in hia oiHfit. He was thus enabled to 
^ build a little palace* rather than a country house, in 
which a traveller from the North of Europe was sure 
to receive the most obliging hospitality, as Dr Clarke 
has made well known to the English reader. It ap- 
pears, however, that the air was not altogether ex- 
empt from the miasmata, which arc the causes of 
paludal fevers ; and some other circumstances, be- 
sides the distance from all civilized society, seem to 
have made the old age of Pallas more cheerless than 
he had anticipated to find it, in the independence 
and tranquillity of his patriarchal establishment at 
Akmotshet. About ten years nrter the period of Dr 
flarkc's travels, he undertook a journey to llerlin to 
pay a visit to his brother, and died there in Septem- 
her 1811. 

Linne the younger has given him a genus, Pafla- 
sifi, in his Supplcmentum Planiartim ; a compliment 
to which his unremitting labours, in every depart* 
nieiU of natural history, had amply entitled him. 
His Collection of dried plants was purchased by Dr 
('larke's follow traveller, Mr Cripps, and is now in 
the possession of Mr Aylmer Eourko Lambert. 

The general character of Professor Pallas’s ac- 
qiiiremcntb appears to have been tliat of extent and 
variety, together with fidelity. He was not the au- 
thor of any new theories, or improved systems ; and 
it has sometimes been observed, as by Murray in his 
System of VegctahlaSf that his descriptions were some- 
what defective from the omission of correct specific 
distinctions ; but this omission is of such a nature as 
to afiect a compiler, or a book-maker, more than an 
actual student of natural history, who is studying for 
his own improvement only, and who is capable of 
entering into a detailed examination of the objects 
concerned. To such a detail the prine/ipal part of 
Professor Pallas's woiks have related ; and it is im- 
possible to enumerate the whole of his memoirs 
without making a pretty extensive catalogue of the 
productions of the various kingdoms of nature. 

l.II is DisArria/io InauounUis de lufestis *Vivcnt}bus 
fj/lra VlvvntUi^ Leyd. 17 f> 0 ; containinga systema- 
tic account of intestinal worms, is said to have been 
jircviously published in another form at Gottingen, 
a short time before he went to Leyden, ti. We find 
in the Philosophical 2' ran, vac/ ions i'or p. G2, a 

short note On the Cold observed at Berlin the pre- 
ceding winter. In the volume for 1766, p. 18(>, 
a description of the jaculator fish, or Sciaena jaudn^ 
Irix of the Indian C)ccan, which catches insects by 
darting drops of water at them; this description is 
repeated in the Spkileiria Zoolonka^ Ease. 8. 1. JE/tv/- 
chus Zoophi/tornw, 8. ilagiic, 1760 ; containing near 
three hundred species ; Dutch by Boddaert, with 
figures, iS. Utrecht, 1768. 5. Miscellanea Zoolopica, 

4. Hague, 1760; consisting of descriptions and dis- 
sections. 6. Spicilenia Zoolo^ica, 4. Perl. 1767- 
1780. Of this valuable collection of memoirs, in- 
tended for the description and illustration of new or « 
little known s|)ecics of animals, there appeared in the 
whole 14 fasciculi ; some of them were published by 
Professor Martin, during ihe author's absence in Si- 
beria. Wn find, among other arti Jes, an interesting 
account of the musk deer, of various sjiccies of the 
antelope^ and on ihe different varieties sheep, both 
wild and tumc ; the latter has been published in Eng- 


lish ; On pMeian and Tartar Sheep, 8. Edinb. 1794, fallw. 
7, In the A’’. Act, Acad, Nat. Cur. III. p. 430, HAa- 
laenarum biga ; un account of two species of moth, 
of which the females arc without wings, and spon- 
taneously fertile. 8. A variety of miscellaneous pa- 
pers, by Pallas, appeared in the Stralsund Magazine 
which began to be published at Berlin in 1767 ; they 
chiefiy relate to the Winter Residence, ^ Swallotos, 

Vol. I. p. 20; to Hydatids found in the abdomen of 
ruminant animals, and supposed to be a species of 
tcenia, p. 64 ; to the Birds of Passage of Siberia, p. 

1 ; from Heller's Notes; to Firmin's supposed dis- 

covery of the Origin of ihe Bclcmnitc, p. 192; to 
some Peculiarities of Insects, p. 225 ; to a Poison 
supposed to he prepared in Siberia from the Silta or 
nuthatch, p. 311 ; to the Elk or Moose Deer, p. 382, 
from Heller’s papers ; and to (he use of the Sphondy- 
Hum in Kamtshatka, p. 411. 9. Collections relating 

to the Mongol 'Tribes, published in 1776, and show- 
ing that they are distinct from the Tartars. 

10.^ Professor Pallas's contributions to the Me* 
moirs*o{ the Imperial Academy of St' Petersburg are 
also very numerous, and on miscellaneous subjects. 

In the Novi Commentarii w'e find an account of the 
Tubnlaria Fungosa, Vol. XII., observed near Wolo- 
dimer ; Lepus pusillusy and Fossil Bones of Siberia, 

Vol. XllL ; Quadrupeds and Birds observed in 1769, 

Vol. XIV. i. ; Remains (f Exotic Animals in Norths 
ern Asia, Vol. Will., especially the skulls of the 
rhinoceros and the buffalo; Tetrao arenaria, Equus 
liemionus, and Lacertn apoda, Vol. XIX.; the last 
also in Gcncesh, JaerbovL II. In the Avia for 
1777, ii.. An Account of ihe Teeth of an Unknown 
Animal, like those which have been found in Cana- 
da ; Observations^ from Camper’s Letters, on a Myr* 
mccophaga. and a Didelphis ; and Equus asinus. in 
the wild state. In the volume for 1779, h’., a />c- 
scriplion of Plants peculiar to Siberia ; Capra Cau^ 
casidt, also in Lichtenberg's Magazin, II. For 1 780, 

Part i., (ialeopilhccus vilans ; Part ii. On the /«• 
riations of Animals ; and Didelphis brachyura, I'or 
1781, J’art i.. Pel is manul, a new Asiatic Bpccies of 
I'clis; ii.. On .some Species of Sorex, In the volume 
for 178.3, iVew Species of Fishes; and 1784, On sonic 
new Marine Productions, 

11. The Ohscivations sur la Formation dcs Alon* 
tonnes', el les Changemens arrives au iUobe. particn- 
herement a Icgard dc I Empire Russc, published sepa- 
rately, 4. Petersb. 177'', were also inserted in the 
Acta of the Academy for 1777, having been read at a 
public sitting before the King of Sweden. A trgns- 
Jation of this discourse is inifC'rtcd in Tooke's Russian 
Empire, and some remarks ‘on it are found in the 
Journal dc Physique, Vol. XIII. 

12. The most considerable of the separate publi- 
cations of Pul las w’as the account of his travels, en- 
titled Reisc durch verschicdenc provinzen drs Uus^ 
risvhen Reichs, 3 vols. 4- Petersburg, 1771-3-6; 

French. 8vo, S. Par. 1803; English, 2 v. 4. London, 

J812; a w'ork of the highest authority in geography 
and natural history. 13. It was in the course of 
these travels that Pallas observed in Siberia un insu- 
lated mass of native iron, wliich he described in a 
paper, addressed to the Royal Society of London, 
and printed in the Philosophical 'J'/ansat lions for 
1776, p. 523; a substance which has become the 
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subject of many discussions, from its resemblance to 
Pitnaraiuii. specimens of well ascertained aerolites : 

the author mentions also the remains of an unniinc- 
ralised rhinoceros, which had been found in the sanic 
country. 

14. In the Bcschiifti^Hnfrcn Nalurforachcndcn 
Ffeundeuy publis^ied at Ucrlin about 1777s we tind a 
letter on the* Acipenser rutfu niis, or S(urc;ron, Vol. 

II. p. .5.S2, and Afi Account of n MonUrous UorsCy 

Vol. III. p. 226. 15. Some Mincniloiiictd Oliver- 

valionSf addressed to Born, arc published in the 
liohmische Ahha7idlnngen^ Vol. Ilf. p. 191. 16. In 

the Swedish llandlingar for 177^1 woliave ihcAlattda 
Mongolicfu and tljo SYwn/M.s Daauricus ; the Anas 
glocifans, in 177f)* 

17. Novtv species (ilii'iumt 4. Erlanp. 177f<- IS- 
Iconcs Insccioruni, pncscriim liossitc SihirticquCy 4. 
Erlang. 17H1. 19. Kniimrratio PUuitaium Procopii 

a Demidqff) 8. J*etcrsb. 1781. 

20. Another channel, in which a nufnber of Pal- 
las’s most valuable essays appeared, is the work en- 
titled \cuc Nordischc Betfiri/gr, whicli he piihlLshed 
at St Petersburg and Leipzig, in 1781 and the fol- 
lowing years, 'riie most remarkable of the subjects 
of these are, A great livolic Animat found in Ka^an 
IM the year 1776 ; On the Migration of the Iluitcr 
Bat on the Volga, and Ohsei cations on Ta niic, Vol. 
1 . ; Further licniarhs on Treuitc ; On American 
Mojikcys^ hred at St Petersburg ; On the Ardea //t*- 
Uas ; On the Cntcx lanio, sometimes Jala! to Cattle ; 
On the Phalnngium, or Scorpion Spider; and 
Copper Island, in the Sen of Kamishalha ^ Vol. 11. ; 
On Ti^o Birds ; and, On the iMhrador Stone, Vt>I. 

III . ; On a Cro^s of the Black Wolf with the Dog ; 
Oil a Mine ; On the Oriental Tnrquois ; and, Mine* 
raJlogical Novelties from Siberia, \'ol. V. 

21. In the Pbysische Arbeit cn of Vienna, we have a 
geological Essay on the Orography of Siberia, Vol. I. i. 

22. Flora Itossica, h Petersb. 17SI^; II. 

1788, publislicd at the expense of the Empress. 

28. Tableau Physique ct ’ Topograph i(/u a de la 
Tauride, 4. Petersb. 1795 ; German in A'. A". Bry^ 
triige, VII. A work derived chiefly from the obser- 
vations made by the author in his travels of 1792. 

21. A Monograph// of the Astragali is mentioned 
by some of his biographers. 

2.'). He edited also Giildenstiidt's lleiscn darvh 
Rnssland und in den Caucasischcn gebirgen, 2. v. 4. 
Petersb. 1787-1791. 26. lie also compiled and ar- 

ranged the two fir^t and most valuable of the four 
volumes of the Vocabular.ia Comparativa, 4. Petersb. 
1787 ; in which he uttcnriitcd to make some improve- 
ments in the Russian orthography. See Lan- 
(>ua(;es. 

[('oxe’s Trax^cU ; Clarke's Travels ; Tooke's Bus^ 
sian Empire ; XhxWvyx Bihliotheca Anatomica ; Aikin’s 
General Biography, Vol. X. 4. Lond. 1815. Chal- 
Biographical Dictionary, Vol. XX III. 8. Lond. 
1815. Dry under. Bibliotheca Banksiana.'] • 

(l. s.) 

PANORAMA. — A Panorama is a picture drawn 
oh the interior surface of a large cylinder, repre- 
senting the objects that can be seen from one sta- 
tion, when the observer directs his eye succes- 
sively to every point of the horizon. A picture 
drawn on u vertical plane in tho usual way includes 
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only that portion of the spheitt of vision that can Panorama, 
be seen from one point opposite to the picture, 
without turning the eye; this portion may com- 
prehend about 60 degrees of the horizon. There Panorama 
arc compositions, comprehending the visible hemi-®" “ 
sphere, and sometimes nearly the whole sphere of” 
viMoii ; in these compositions, one connected scene 
is represented on the interior surfaces of a polyhe- 
dron, or of a curved solid, the point of siglii being 
in the centre of the polyhedron, and the eye being 
turned round on its centre, to each of the surfaces, 
in order to view the whole scene. Of this kind are 
tlie gnomonic projection of the sphere on the interi- 
or surfaces of a cube, and several pictures, in which 
one connected subject is represented on the ceiling 
and the sides of a room ; such as the picture of Jupiter 
fulminating the Giants, by .lulio Romano, on the 
walls and hctnisplicricai ceiling of a round room in 
the Paln/zo del 'J', at Mantua; or the architectural 
representations and ornaments in Rajihuers h-ggia 
in the Vatican. Oliji cts are also sometimes project- 
ed on the interior surface of a sphere, the eye being 
placed in tho centre ; as in a large hollow sphere 
with thd constellatioiis, whieh was constructed at 
Penibrolvc (h)llege, ('amhridge. These projections, 
where the eye, nmiaiiiing in the point of sight, is 
turned round on its Ci'ntve to view the different parts 
of the picture, arc formed on the same principle as 
the panorama. 

The cylindrical surface is the most convenient for t^’vlindric.il 
panoramas ol‘ lamlscapcs ; and the specific employ- 
nient of‘a large cylimlritail surface for representing 
the landscape of the whole circle of the horizon, is 
the invention of Mr Barker, who brought the pano- 
rama into ll^c, and still continues to exercise his art. 

The eyliuder on which the panorama is painted is 
coiumoiily about O’O feet in diameter! The projec- 
tion or perspective of a panorama is formed by ima- 
ginary lines drawut from different points of the sur- 
rounding objects, to the point of sight in the axis of 
the cylinder. The intersections of these lines witii 
the cylindrical surface form the corrc.sponding points 
in the panoramic picture. Where tlic picture i'j pro- 
jected on a plane, as in common perspective, and in 
the gnomonic projection of the sphere, the cones 
formed by imuginury lines or rays passing from the 
point of sight to the different objects, are cut by the 
plane of the picture ; consequently, the sections being 
formed by u plane, are curves, of which the curva- 
ture is always simple. In the perspective of the pa- 
norama, where the picture consi.'^ts of the intersec- 
tion of the cones of rays by a cylinder, these inter- 
sections arc, in many of the cases, doubly curved 
curves. When the picture of a straight line, which 
is neither parallel to the horizon nor to the axis of 
the cylinder, is drawn on the cylinder of the panma- 
ma, the picture of the line is part of an ellipse, be- 
cause the oblique section of a right cylinder, by a 
plane passing through the axis, is an ellipse ; when 
the cylinder is developed and unrolled on a plane 
surface, this ellipse becomes the curve called the 
sinicul curve. The projection of lines on the inte- 
rior surface of a cylinder is also employed in draw- 
ing Mercator’s charts. But in the projection of the 
panorama, the field extends only a few degrees above 
and below the horizon^ whereuS; in the projoctiona ^ 
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PanoramB of the sphere^ the 6^(1 extends many degrees on 
„ H each side of the planer* which is at right. angles to 
cylinder. In drawing a panorama, 
as well as in drawing a picture on a plane, the hori- 
zontal angles between different objects may be ob- 
served by a plane table or theodolite ; and the eleva- 
tion of the objects above t!io horizon, or their de- 
pression, may also be observed by the theodolite : 
the horizontal angles are to be laid down by setting 
off on the graduated horizon of the cylindrical pic- 
ture the number of degrees observed ; the vertical 
angles on the cylinder are the tangents of the angles 
observed, the radius being the sumidiumeter of the 
cylinder. (y.) 

PANTOGRAPH, an instrument contrived for the 
purpose of copying drawings, so that the copy may 
either be of the same size, of a greater, or of a 
less size than the original. It consists of four move- 
able rulers fixed together by four pivots, and form- 
ing a parallelogratn. At the extremity of one of 
iJies'e rulers prolonged is a point, which is drawn 
over the lines of the original drawing, whilst a pen- 
cil, fixed at the end of nnotlier branch of the instru- 
ment, traces on p iper the lines of the copy. The 
pencil is placed in a hollow (’ylinder, and a w'cigiit is 
added on the top of the pciieil ; by this means, the 
point of the pencil is made to prc.ss on the paper 
with the force requisite for drawing the lines. The 
improvements in the construction of different parts 
of the pantograph described in the Memoires de l*Ac^ 
(Ics Srirnces, ITl-.'i, have been generally adopted. 
Hixhuinfjby pantograph, however, is not found convenient 
in practice ; and, tor the purpose ot copying maps, 
plans, and other debigiis, artistsi most commonly em- 
ploy the method of dividing the original design into 
a iiuniher of squares, and the paper on which the 
copy U to be mAde into the same number of squares. 
When this is done, they copy the lines contained 
within each square of the original, so as to form 
a similar figure within the corresponding square of 
a*Tr'ini”^ rcticula wilieh covers the copy. When the 
a rinn^iu consista of straight lines, a reduced copy is 

accurately made by means of an isosceles triangle, 
ill which the base is to the side as any line of the 
copy is to the corresponding line in the original. 
Ry si uing off with the compasses any line of the 
original drawing on the sides of the triangle, the 
base which completes the triangle is the length of 
the corresponding line to be laid down on the copy. 
The same operation is performed by the sector. 

Tradfig. If a drawing is to be copied, of the same size os 
the original, without diminution or enlargement, en- 
gravers usually trace the copy on oiled paper laid 
over the original, or on the transparent papier de 
guimauve (marsh-mallow paper), made in Trance. 
CiNiiculPaa- A pantograph has been made, consisting of a rod, 
togroph, placed vertically, and turnir.g round a flxed point in 
its length, situated between its upper and lower ex- 
tremity: the upper end of the rod being a point 
which is conducted by the hand over the lines of the 
original drawing ; the lower end of the rod being the 
pencil which traces the copy on paper. An instru- 
ment upon this principle is sometimes used for draw- 
ing the proHle of the face, in order to form small 
portraits or silhouettes. 

The instrument called Micrograph and Prosopo* 
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graph in Puissant's Geodcsie, does not differ in prin- Pantograph 
ciple from the common pantograph. (y.) 

A very ingenious instrument for copying draw- 
ings, cither upon a reduced or enlarged scale, has 
been lately invented by Mr Wallace, Professor of 
Mathematics in the Uiiivcrbity of Edinburgh. Of 
this instrument, which may be fitly introduced under 
the present head, though differing in namet we have 
been favoured with the following description. 

It is a fact well known, that artists of various de- 
scriptions, who have frequent occasion to imitate 
oriijinal designs, have long felt the want of a con- 
venient mathematical instrument, by which a copy 
may be made witlj^ neatness and expedition, that 
shall have any given proportion to the original. I'he 
Pantograph is the only instrument that has been 
hitherto employed ; but although correct and plau- 
sible in theory, iu practice it is found to be so very 
tiupcrfect, that the artist hardly ever tliiiiks of mak- 
ing use of it. 

A consideration of the essential service that would 
be rendered to the graphic art, by a copying instru- 
ment, which should be at once 'simple in its tlieory 
and easy in its application, induced Mr Wallace to 
turn his attention to the subject ; and, in the sum- 
mer of 1821> he produced the model of a copying 
instrument, which he has denominated an E i do- 
ck a fji (from iihi and 'I'he instrument, 

and its application to the copying of n great variety 
of subjects, has been shown to engincors, engravers, 
and other competent judges in London and in Edin- 
burgh, and their opinion of its utility has been such 
as to leave no doubt of its completely fullilling the 
views of the inventor. • 

The instrument is represented in this figure : 


K 
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i*AntogTQph The beam^ A which is made of mahogany, slides 
II backward and forward in a socket y C : tho socket 
turns on a vertical axis, supported by the fulcrum I^, 

' which stands on a table. There is a slit in the 
beam, through which the axis of the socket passes, 
so that, when tlie beam slides in the socket, a por- 
tion of it passes on each side of the axis. There are 
two equal wlieels, K, E, below the beam, which turn 
on axes that pass through pipes fixed ut A, B, near 
its extremities ; and a steel chain passes over the 
wheels as a band, by w'hicli a motion of rotation may 
be communicated from the one to the other. There 
arc two armsy F, F, which slide in sockets along the 
lower face of the wheels, just under their cen- 
tres ; nt the extremity, (i, of ogc arm, there is a 
metal tracer, with a handle attached to it, by which 
its point may be carried over the lines in any design ; 
and at II, the ('Xtremity of the other arm, there is a 
black-lead pencil fixed in n metal tube, which is 
ground to fit so exactly into a pipe, as just to slide 
up or down. In using the instrument, the pencil, 
in its tube^ is raised by a lliread which passes over 
n pulley, and it descends again by a weight with 
which It is loaded. 

Erom the perfect equality of the wheels, it is easy 
to sedPjthat, if the arms attached In them be placed 
parallel in uny one position, they will retain their pa- 
rallelism, allliougli one of the wheels, and conse- 
quently both, be turned on their remtres. Suppos- 
ing, now, that BC and AC, the parts into which the 
axis is divided ut the centre, have any proportion 
whatever to each other, if the distances of tlic tra- 
cing point Cj, and pencil point H, from the centres 
of their wheels have th^ery same proportion, then 
it follows, from the elenKnts of geometry, that the 
tracing point 0, the centre C, and the pencil point 
II, will be in a straight line ; and further, that C G 
and C H, the distance of these points from the cen- 
tre, will have to each other the constant proportion 
of C B to C A, or of hi G to A II. Such being the 
geometrical property of the Eiclo^raphy if any sub- 
ject to be copied be fixed to the table on which the 
instrument stands, and the tracing point be carried 
over every line of the design, the pencil point will 
trace a copy in all respects similar to the original. 
To facilitate the adjustment of the instrument, so 
that the copy may have uny given ratio to the origi- 
nal, there are scales of equal parts on the beam and 
the two arms : By these and verniers, both halves of 
the beam, and equal lengths on the arms, arc each 
divided into 1000 equal parts, and at certain in- 
tervals corresponding /lumbers arc marked on 
them. By means of thp scales, when any ratio is as- 
signed, the adjustment is made without the least diffi- 
culty. 

I'o avoid any derangement by the chain slipping 
on tlie wheels, there arc clamjjs at K and K, which 
hold it fast to the wheels at points where it never 
quits them. They are slackened when the instru- 
ment is adjusted. 

The inventor has committed its construction to Mr 
R. B. Bate, philosophical 'instrument-maker, I’oultry, 
London, from whom it may be obtained. 

PARK (Mungo), the most illustrious traveller of 
the present age, was born at Fowlshiels, near Sei- 
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kirk, upon the lOtii of Scptemi)cr 1771* His father Park, 
occupied the fami of Fowlshiels, under the Duke of 
Bucclcugh. He appears to have bestowed uncom- 
mon attention on the education of his children. 

He even employed a tutor to reside in his house, 
an expence which then especially was supposed 
to ckcced the resources of an ordinary lurmcr. 

Young Park made a good figure nt school. llis 
general demeanour w’as reserved and thoughtful ; yet 
occasional sparks of ambition broke forth, indica- 
tive of that adventurous spirit which lay concealed 
undar a somewhat cold exterior. This tliouglitful 
disposition led liis friends to consider the church us 
the profession best suited to his character; but as 
he himself preferred the medical line, his wishes 
were acquicsci'd in ; and he spent three years cA tlie 
University of Edinburgh, in the btudie< necessary to 
that profession. 

At Edinburgh, Park studied with ardour and suc- 
cess ; and he in particular imlnbed a fondp' ss for 
botany, which served frtrongly to give the colour to 
his future life. It strengthened his natural connec- 
tion 'vith his hrother-iii-luw, .Mr James l)ick-on, 
who, notwithstanding many disadvantages, attained 
such skill in that science, that, on going ns n gar- 
dener to Ilammcrsmilh,Jie obtained a large share 
of the patronage and favour of Sir .Joseph J'ank . 

This connection iodured Mr Park to repair to 
London. He was introdilcid to Sir Ji)se|>h, who 
was so much pleased with him, that he e.butiiied lor 
him the appointment of assistant surgeon to the 
Worcester East Indianian. In tliis capacity iMr 
Park made a voyage to Bencoolen, where he made 
some collections and observations in botany and na- 
tural history, which were submitted to the Linnean 
Society, and an account of tliem printed in the third 
voliiiiic of their Transactions, ’ 

The African Association were now anxiously look- 
ing for a successor to Major lIouf;hlon, their un- 
fortunate missionary, who hud perisiied in the at- 
tempt to penetrate to the Niger and 'rombiictoo. 

This opening, though foreign to any of Mr Park’s 
former pursuits, except that of natural hlstoiy, was 
immediately embraced by him witli an ardour which 
shoivcd how congenial it w'as to the character of his 
mind. Without hesitation, he ollered himb'clf for 
this arduous and perilous service, and being sup- 
ported by, the reconimcndation of Sir Joseph Bunks, 
was at once accepted. 

Park spent about two years in and ne^ar London, 
acquiring the qualilicutions necessary for liis mis- 
sion. In May he set sail, and on the ‘Jlst of 
June following arrived at Jillifree, near tlie mouth 
of the Gambia. After spending some months with 
Dr Laidlcy at Pisania, in acquiring the Maiidingo 
language, he, on the 2d December 1 79.5, departed 
on his grand expedition. It would be very super- 
fluous to enter here into a detail of events so ge- 
nerally known, and w'hich excited so deep an in- 
terest, as his captivity among the Moors — his al- 
most miraculous escape— his discovery of the course 
of tho Niger — of the African capital of Sego — his 
journey through Bambarra, and the train of peril and 
difficulty through which he effected his return. He 
arrived, after the length of his absence, and the 
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Pftrk. of intclii^ciico respecting liim« Imd nearly ex- 

tinguitflied ail hopes oF his safety, licaching Lon- 
don early in iho morning of Christmas 1797» he 
went to pass the time belbre breakfast in the gar- 
dens of the British IHTuseuiii, where, by a singular 
chance, he met Mr Dickson, who embraced his 
iViend as one returned from the grave- An extraor- 
dinary interest in his adventures was immediately 
excited among the African Institution, its friends, 
uiul the public in general. Major Uenncll drew up 
un important Memoir, showing the new light thrown 
by his journey upon African geography, which, ^ith 
an abstract of bis Narrative, by Mr Bryan Edwards, 
was speedily offered to satisfy the curiosity of the pub- 
lic. In the spring of 1 799 Mr Park presented llie pub- 
lic with a full Narrative from Ifis own pen. Major Uen- 
neJl’s Memoir was appended, and a considerable part 
of Mr Edwards’s abstract was incorporated verbatim ; 
upon whicii circumstance alone scorns to have been 
built the rumour of that gentleman having been (lie 
actual writer of the volume. The work was read 
with an avidity proportioned to the novelty and im- 
portance of the information contained in it, and to 
the interesting and agreeable manner in wliich the 
events were narrated. 

Having tiiiishcd this t:isl»i Mr Park seems to hove 
resolved to retire into domestic and professional life. 
In 1799, he married Miss Anderson of Selkirk, 
daughter of the gentleman with whom he liad served 
his apprenticesliip as a surgeon. In October 1801, lie 
embraced an opportunity whicii offered of commenc- 
ing a professional career at Peebles and soon found 
himself in respectable practice. His situation seem- 
ed now suilicieiilly comfortable, being happy in do- 
mestic life, po&scs.scd of competence, and surroutidcd 
by a respectable society ; but in’s active mind was 
not to be so sat^.'^fied, and was secretly panting after 
u higher sphere of exertion. 

Important as were his discoveries, their effect had 
been, not to satisfy, but to excite still farther, the 
public curiosity. The course of the Niger through 
the unknown and central parts of tlie continent 
could not fail to excite peculiar interest. This was 
strongly felt, not only by the scientific world, but by 
some intelligent members of administration, who, on 
the conclusion of the peace in 1801, determined to 
lit out an expedition on a great scale to effect the dis- 
covery of the termination of this great rivev. In au- 
tumn 1808, Lord Hobart, now Earl of Buckingham- 
shire, who was then Colonial Secretary, offered the 
command of it to Mr Park, who, though he asked a 
short interval to consult his friends,' seems never in 
his own mind to have hesitated as to its acceptangp. 
To those who represented to liini tlic dangers to be in- 
curred, he urged, that the hardships attendant on the 
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obscure exercise of his profession, his journeys to dis- Park, 

tant patients, his long and solitary rides over “ cold 
and lonely heath*,*’ and over gloomy hills, assail- 
ed by the wintry tempest,” would tend as efifpe- 
tually to shorten life as the journey now in contem- 
plation. 

Mr Park, in this new undertaking, was amply sup- 
plied with every thing which could ensuro success. 

Tiiirty soldiers, and nearly the same number of ciir- 
penters and artificers, were pUced uiuIlt his com- 
mand ; arms, beasts of burden, commodities to trade 
with, were amply supplied ; and he was empowered 
to draw upon tlic Treasury to the extent of L. .5000. 

Every thing, therefore, seemed to augur a still more 
brilliant issue to his present than to his former jour- 
ney. But a dark destiny impended over it, and ren- 
dered aliurtivc all human means and efforts. 

It would be sitperHuoiis to enter into a detail of 
that aftiicling train of events, with which the public 
arc already but too well acquainted. * That Park pe- 
rished in his voyage down the Niger, may be now 
considered us fully cstuhlishcd ; and wq need not 
swell our pages with the rumours that have been cir- 
culated respeclmg an event no longer doubtful. 

Park has been pronounced by some the first of 
modern travellers, and he docs not seem unworthy of 
lhat high appellation. The problem of the course of 
the Niger, whicii he had the fortune to solve, was 
ode which had involved in error almost nil former 
geographical systems on Africa. D'Anville, indeed, 
had stated it correctly ; but as he had not commu- 
nicated the grounds upon which his conclusion rest- 
ed, the opposite opinion, which represented the Ni- 
ger as flowing wcbtwardj||nd joining the ocean by 
the channel of tlie Scnc^, continued still preva- 
lent- This point, finally decided, fixed the geogra- 
phical character of the continent. In Bambnrra, 
also, a name as yet scarcely licurd of by Europeans, 

Park found a kingdom much farther advanced in po- 
pulousiu'ss and civilization than w'as yet supposed to 
exist in the heart of Africa. 

Mr Park’s literary, though not equal to his active 
qualifications, were yet respectalile. Notwithstanding 
his knowledge of botany, he cannot be considered as 
a scientific traveller. VVe see not in him that varied 
and .splendid science which, in Humboldt, illustrates 
and adorns, though it sometimes overlays the main 
subject. But with regard to the general aspect 
of nature, and the forms of human society, his ob- 
servations are careful, accurate, and judicious. No- 
thing can bo more*lively than the idea wliich we re- 
ceive from him of the African forests and deserts, the 
c;j[ties of Bambarra, the stream of the Niger, and the 
regions watered by it. The spirit, joined to the un- 
pretending simplicity of his narrative, has rendered 


♦ The Narrative of this journey was published in 1815, in 4to, witli a very interesting biographical Memoir 
and Preface, by Mr Wishaw. It may not be amiss to notice here a singular oversight in Park’s Journal, 
lately observed by M. Waickenaer. A .Tlst day is counted in April (p. 7) ; and as all the da)’s before anil 
after are accounted for, there can bo no doubt that all tlie following dates are (ftie day behind. " This, as 
Mr Bowdich has shown, is not so trifling un error as it at first sight appears ; for a false declination being 
thus taken, an error, greater or less, and sometimes not inconsiderable, is committed in the calculation of 
all the subsequent latitudes. 
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his work one of the most popular of its kind in the 
English language. 

Mr Park’s bodily frame was well fitted for the ar- 
duous enterprises which he undertook, lie was 
six feet high, his limbs well proport ioned^ and his 
whole frame active and robust. His countenance 
was prepossessing, and his manners retained always 
their native plainness and simplicity. This was com- 
bined with a natural coldness and reserve, which 
rendered his conversation less interesting than was 
expected by those who considered his general talents 
and extensive opportunities of observation. His con- 
duct in all the relations of private life was highly 
exemplary. He lefl a widow, three sons, and a 
daughter. (n.) 

PAUW (CoKN'ELiiis DK, somctimcs called Ni- 
C01.AS), a moral philosopher and historian, born at 
Amsterdam in ly.Sf), is better known as the uncle of 
die revolutionist Anacharsis Ciootz, than hy the an- 
cestors from whom he was descended : they arc, 
however, reported hy his nephew to have distin- 
guished themselves in the revolutions of Holland in 
die sixteenth century. 

It appears, upon the same authority, that his name 
was Cornelius, and not Nicolas, but that he was not 
related to Cornelius de Pauw, the critic, and the ri- 
val of Dorvillo ; and that it was upon the marriage 
of his bister to Clootz’s father, that he obtained, 
dirough the interest of his brother in low, a Catholic 
canonicutc at Xunten, in the territory of Clcvcs. 
He was afterwards appointed reader to Frederic 
King of Prussia, perhaps us an advocate of the new 
doctrines and principles which that sovereign was 
disposed to patronise ; he is said to have de- 
dined the oiler of the *acc of an academician of 
llerlin, and a bishopric at llrcslau. His attacks on 
the Jesuits, whom he accused of gross misrepresen- 
tation and exaggeration in their liistorical and geo- 
graphical nieiiioirs, inado him unpopular with the 
Catholic clergy, tliough his learning and talents 
commanded a certain portion of tlicir respect. He 
was simple in his manners, and soniewliut negligent 
of his appearance ; the close of his life was imbittor- 
cd by a tedious and painful disease, and he died the 
7th of July 

1. His principal ])ublicationa arc his Rechcrchcs 
sur Ir.s ylmcnraiiis^ v, 8. DerJ. 1770; ed. 2, 1772; 
a work inteiuied to show the degraded state of the 
savage Americans/* and forming a contrast to the 
speculations of »onic eonteinporary writcis of cele- 
brity. 2. Deftmc des Uecticrchea, 8. lierl. 1771. 

Rccherches sur Ics .R^j/pticus el les Ch 'nwis^ 2 v. 
8. IJerl. 1773. Pliilowpfiical Dissert alions on the 
Egyptians and Chinese^ translated by Captain J. 
iRomson, 2 v. 8. London, 1795. 'J'he investi- 
gation was undertaken, he observes, to show that 
no two nations ever resembled each other les.s 
than the Egyptians and the Chinese and it must 
be admitted that he has suliiciently established his 
proposition. There is, indeed, one argument that 
he has employed, which appears to be founded on a 
mistake bf the Greek hifttorians of Egypt, who have 
asserted that the Egyptians had long been in the 
use of alphabetical ciiaracters ; and the want of any 
alphabet among the Chinese, is stated by M. de 
12 
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Pauw as affording a marked distinction from the 
Egyptians. There is, however, scarcely a shadow ' 
of resemblance in the particular hierogiyphical cha- 
racters employed by the two nations, though the 
general system of beginning with a representation of 
a visible object, and departing, more and more, by 
degrees, from the fidelity of the delineation, must 
necessarily have been common to both. But it so 
happens, that out of about 70 Egyptian characters, 
which are compared by the Jesuits and Dr Morton 
with the Chinese in the Philosophical Transactions 
for 1769, there are about 20 of which the sense has 
been ascertained with tolerable accuracy in the Arti- 
cle Egypt of this Supplement / and of these there is 
only one that happens to have been rightly determin- 
ed by the comparison^ with the Chinese, excepting 
two or three which are obviously mere pictures, 'as 
the Moon and a Bow. There is also a figure of a 
chain, among the old Chinese characters, wliich 
agrees remarkably in its form with the Egyptian 
hieroglyphic employed as a copulative conj unction ; 
and there is a still more striking coincidence, wliich 
M. J^inard has noticed, between the Egyptian and 
Chinese characters for a thousand, both of which he 
derives from the seed vessel of the lotus, as contain- 
ing a multitude of seeds ; and if the older Chinese 
characters be found to preserve this resemblance us 
perfectly as they ought to do, it roust be confessed 
that the suspicion of a common origin will be much 
strengthened by the argiimeut. Both tlie Egyptians 
and the Chinese were condemned, IM. de Pauw ob- 
serves, “ to an eternal mediocrity and the. weight 
of this observation is certainly not diminished by any 
thing that has lately been inferred from the study of 
the hieroglyphics of the stone of Kosetta. 

4. There arc several papers of lAI. do Pauw on an- 
tiquarian subjects in the Memoirs o/’ the Socirti/ of 
(\isse1f and one in particular On the Temple of Juno 
jAicinia, Vol. 1. 1780. 

5. Rccherches sur les Grecs, 2 v. 8. Berl. 1787- 
PhUosophical Dissertations on the Creels, Iranslatiul 
by Tlionibon, 2 v. 8. Lond. ] 79>*^. fhe work is prin- 
cipally devoted to the Athenians, among whom their 
boasted liberty is shown to have been confined to a 
vory small number of citizens, who tyrannized over 
the rest of the inhabitants of their country. Tlie 
Lacedmmoniuns, the Actolians, the Thessalians, and 
the Arcadians, are separately discussed, but consi- 
dered as comparatively contemptible ; the Lacedus- 
inonians in particular, and their successors, the MaL 
notes, arc treated with great severity, us a worthless 
race of dishorjocn*ab]e vagabonds. The athletic cdi^ 
Mion of the* Atlieiiiuns is, however, highly applaud- 

from a visionary theory of the importance of the 
physical perfection of the body to the operations of 
the mind. An edition of the author’s three princi- 
pal works appeared at Paris, in seven volumes oc- 
tavo, 1795. 

[^Dorbcb, Chardo7^4a^Rochette, and Ciootz, Magats, 
EncycL 1799. An. V. Vol. II. Widdigen, Westp!^ 
Nalionalk. 1801, p. 215. N. Allg* T. BibL LXXIV. 
p. 77. . Denina, Prusse Litteratre^ III. N. Dint 
Hist, IX. 8. Par. 1804. Chalmers’s Biographical 
Dictionary, XXlll. 8. Lond. 1815.3 

(p, o.) 
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^ PMbtet* Pfi£BLi£S*SHIR£| or TWGfil}l)AljG|A county 

in Scotland, situate between 55** W ^ 55^ 5& 
north latitude, and between 2® 45' and 5" rV west 

siMAtion. longj^de from Greenwich. It is bounded on the 
north by Mid-Lothian or Edinburghshire; on the 
east by the county of Selkirk; on Uie south by 
Dumirics-shire ; and on the west by Lanarkshire. 

Eztept and Its greatest extent from north to south is about 30 

Difisioni. niieg^ and its greatest breadth from east to west 
about 22; the contents being 229,778 English acres; 
of which only about a tenth part is fit for cuIttratioB. 
It is divided into sixCheh parishes, twelve of which 
form the presbytery of Peebles, and four belong to 
that of Eiggar, all under the synod of Lothian and 
Tweeddale. 

Surface, &c. The surface of this ooufjity is hilly, and towards 
the south mountainous, several of the high grounds 
in that quarter, such as Hartfield, Harstane, Broad- 
law, and Dollarlaw, being from 2800 to nearly 3000 
feet above the level of the sea*. The general elevation 
of the pasture lands is about 1200 feet; yet, with 
few exceptions, the hills are covered with green 
herbage, heath being almost confined to a few of 
the highest ridges on the south-east. On the banks 
of its streams are many pleasant and fertile spots ; 
but from the want of wood, the general appear- 
ance is naked and uninteresting, except about 
the seats of the proprietors, where considerable 
plantations have been made, extending in all to more 
than 2000 acres. The soil of the cultivated land, 
lying chiefly on the sides of the lower hills and the 
banks of the streams, is, for the most part, a light 
loam, with clay, moss, and moor, on the high grounds. 
Coal and limestone abound in the parishes of Linton 
and Ncwlands, on the north side of the county, and 
in the latter, ironstone ; in the same quarter red and 
white sandftonb is wrought for sale, and the parish 
of Stobo, on the Tweed, has long furnished a good 
kind of slate, much of which is carried to the adfa- 

Tiirced. cent counties. The river Tweed, from which this 
district is often called Tweeddale, rises from a' well 
of the same name, in the parish of Tweedsmuir in 
the south*we8tem extremity of the county, about 
1500 feet above the level of the sea, and fiowing first 
north-east and then east, dividing the county into 
two nearly equal parts, passes into Selkirkshire at 
Gatehaup-burn, after a winding course of about 36 
miles. The Annan and the Clyde have .tbeir source 
in the same quarter. Of the other streams, here call- 
ed toaterss the most considerable are Biggar, Lyne, 
Peebles or Eddlestone, Leithan, Manner, and Quair^ 
which fall into the Tweed ; and the)^o^ and South 
£sks, which pursue their course into^'Mid-Lothian- 
The lakes or lochs are St Mary’s, Waterloch, and 
Slipperfield. These, as well as the rivulets, abound 
in the common fresh-water fish, and most of the 
streams are occasionsdly frequented by salmon; but 
aalmon are not found in such numbers, even in the 
Tweed within the bounds of this county, as to afford 
a fishery that will pay rent. 

Climate. climate of IVebles*shire, o^g to its eleva* 

' tion and want of shelter^ is perhaps more rigorous 
than that of the other southern counties of Scotia^d* 
Cold easterly winds prevail in spring, which greatly 
retard vegetation ; and frosts often occur in summer, 
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which injure the potatoe and other crops ; while the PMUsi- 
winters are frequently so severe as to destroy tur- ^ . *** 
nip^ and the snow lies so deejp andao long as to oc* ^*'**v"^ 
casion great Joss among the flocks. 

Peebles-shire, in 1311, was divided info about 60 Eiutct. 
estates, many of them large, but not valuable in pro- 
portion. The valuation of the whole Is L. 51,937, 

13s. lOd. Scots ; and the real rent, as assested to the 
property-tax that year, wm, for the larids, L. 57,382 
Sterling, and for tne hoiis^ L. 2568. TwO-thirde of 
,lhe estates are valued under L.500 Scots; a sum 
which may indicate piptty nearly their present year- 
ly value in Sterling money, and little less than two- 
thirds of the whole is entailed.. In the same fear 
the number of freeholders entitled to vote in the 
election of a member for the county was 39, Many Seats, 
of the proprietors, among whom, there were lately 
five noblemen, have seats distirigulsned either for 
their antiquity or tbeir beauty ; but the Earl of Tra- 
quair iS' tbe only nobleman who now resides in, the 
county. Of the other seats the “most considerable 
are Darnhall, Lord Elibank ; Drumm^zier, Hay ; 

Magbiehill, Montgomery; Neidpath Castle, the heirs 
of the lato Duke of Queensberry ; and Whim, Mont- 
gomcjry. 

As this is almost exclusively a pastoral country, Farms, 
the farms are in general large, most of them from 
1000 to 4000 acres. On tbe arable land they are small, 
the greater number below 1 00 acres. These are in ge- 
neral held od leases for 19 years, as in other parts of 
Scotland. Taking the extent and rental as before stat- 
ed, the average would be nearly 5s. the English 
acre. This ig^chiefly deri vedfrom live stock, especially 
sheep, of which there may be about 120,000. Most 
of these are still of tbe mack-faced heath variety, 
sometimes called Tweeddale sheep, from the name 
of .the county, or Linton sheep, from the name of a 
village on the north side of the district, where great 
fairs are held for the sale of them. The Cheviot 
breed, however, which bears a much more valuable 
fleece, has esteblished itself on many of the lower 
hills. The crops.are the same as in other parts of 
Scotland, except^at wheat is cultivated only upon 
a very small scale. A variety of oat, called the red 
oaif and sometimes tbe Magbiehill oat, from its being 
first cultivated here on that estate, is well adapted to 
high and exposed situations ; both because it ripens 
earlier than the common kind, ai^ is less liable to be 
beat our by wind, while on good' ^md it is found to 
be highly productive. 

Peebles, a royal burgh, containing, in 1811, about Towns and 
2200 inhabitants, is the oply town in the co duty. 

Hie villages are Linton, , Skirling, Eddlestone, ^ 

Broughton,— at all of which fairs are held, chiefly for 
die sde of live stock, and for the hiring of servants, 

— Rnd Innerleithen, where a woollen manufactoty has 
been established. Here Js no other manufacture 
wifoin die county, if we except that of stockings, 
carpets, and flannels, all uBon a small scale, car- 
rieu on in the town of Peebles, where there is al- 
so on extensive brewery. Peebles-shire, therefore, 
has littie to ofibr in exchange for the commodities 
which it requires but its raw produce ; chiefly sheep 
and wool. ^ 

The county sends one member to Parliament, and 

F 
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Pfpi)ic 4 - the town of Poebies joins with Selkirk, Lanark^ and 
Hhfrc LiriliihgoWt in electing another for the Scottish 
rcmlrokc- burgbs, The following abstract shows the popn- 

sliire. 
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lation in 1801 and 1811.— *See the general works " 

quoted- under the former Scottish countiesi and 
Findlater's View of the AgnouUure tf Peebles* Pembroke. 

(a.) shire. 


1800. 


HUL'skS. 

1 PERSONS. 1 

OCClf'pATlUNS. 1 


’i 

JS 

Ky luiw 

many 

FawilUe 

0('CII. 

pied. 

‘1 



Malei. 

Fumalea. 

Penont 
chiefly em- 
ployed in 
\gricuU 
tiirc. 

PeraoHf 
rbiefly em- 
ployed in 
iV^e, Ma- 
Diifaelurea, 
or Haiidi- 
rmf>. 

All oUier 
Persont not 
comprised 
in the two 
preceding 
classes. 

Total of 
Persons. 

1,688 

1,843 1 64 

4.160 

4,575 

8,010 

886 

5,859 

8.735 


1811. 


HOUSES. 1 

PERSONS. 1 

OCCUPATION.S. 


! 

By how 
many 
FamilUt 
occu- 
pied. , 

1 

1 

Males. 

Females. 

Fan^iies .. 
chiefly em- 
ployed in 
Agricul- 
ture. 

Femiliea 
chiefly em- 
ployed in 
I'radp, Ma- 
iiiifnctures, 
or Handi* 
crafl. ^ 

All other 
Famitiei no\ 
comprised 

III the two 
preceding 
classes. 

Total of 
l*ersons. . 

1,740 

1„961 

72 

4;846 

5,089 

875 

610 

476 

9,935 


Extent md PEIMDROKESHIRE, a maritime county of South 
Boundaries. Wales. It forms a peninsula at the south-west cor- 
ner of the principality, and is surrounded by the sea 
every where but on the eastern side, where it is 
bounded by Carmarthenshire^ and by Cardiganshire. 
Its shape is very irregular, which makes it difficult 
to ascertain its exact extent. Its extreme length 
is thirty, and its extreme breadth twenty-seven miles. 
Its area is estimated, but with ho decided accuracy, 
at 075 square miles. 

^ . . It is generally an undulating country, compos^ 

fountrv. plains, with hills of no great elevation, except in 
the nprthern part, where a range of mountains is 
stretched out to the extent of nine or ten miles ; the 
loftiest points of this group are Preceliy Top, 1754r 
fees, and Brennin-Vaur, J285 feet above the level 
of the sea. Few of the hills in the other parts of 
. the county attain a greater height than S90 feet. 
As the greater part of the country is destitute of 
woods, it has a bare and bleak appearance, except in 
the valleys, where the numerous brooks that flow 
through them impart a pleating verdure to"* the bor- 
dering meadows. 

Bays, The most considerable rivers are the Eastern Cled- 

Tiivets, and daus, which forms at first the dividing line between 
Estuary. this county and Carmar^ensl^ire ; and the Western 
Cleddaus, which travors^s a considerable portion of 
Pembrokeshire. These two rivers unite, and form 
the admirable estuary i»f Milford Haven, which Is 
considered to be the best harbour in the BritMi* 
islands. It it sufficiently capacious to contain the 
' whole navy of England ; it so compl^ly sheltered 
as to be secure from all winds; baa good holding 
" ground, and competent depth of water. These na- 
' rural advantages have induced the Lbrds of the Ad- 
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miralty to establish a dock -yard on its banks, where 
sliips of the line and frigates are built, and where 
the town of Haberstone has in a few years sprung 
up, and grown to considerable importance. It is the 
place whence the packets for the south part of Ire- 
land sail, and to which, on that accquDjL numerous 
passengers resort, llie other rivers m of incon- 
siderable note ; namely, the Newgall, the Solva, the 
Alan, the Gwayn, the Nevern, the Cuch, and the 
Teivi. Besides Milford Haven, St Bride’s Bay and 
Fishguard Bay deserve notice, as affording secure 
anchorage for large ships, and possessing good, land- 
ing-places. This circumstance induced die govern- 
ment of France, in. the year 1797, to land some 
troops from two frigates under General Tote, which 
In a few days surrendered to the inhabitants, who 
hastily collected with such arms as presented them- 
selves. R was generally supposed that the men were 
criminals of the worst description, whom the French 
took this extraordinary method of discharging from 
their prisons. ^ 

The soil the county is generally a red loam, 
in many parts resting on ai calcareous subsoil, and 
admirably adapted for the growth of corn. In some 
places the surface is covered with porous stones, 
which are supposed to imbibe ahd retain the salt 
from the saline air, ahd to render the land highly 

f irolifle. Hie principal grain consists of wheat, bar- 
ey, and oats, but in som^arts of the county rye is 
extensively cultivated. Tne modes of cultivation are 
commonly the same as prevailed in remote ages in this 
islaod ; that is, growing wheat, barley, and oats in 
suchassion, till the land was so exhausted os to yield 
no increase, when it was suffered to return to its na- 
tural state, under the idea of recovering itself by rest. 
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^ Pembroke. Very liitle attoAtioii !•>' given to the pieierviatioii of 
tnaniire $ the baroe gdd farming eredtioo% ere very 
badly constructed) and the agricultun) impletnmts« 
especially the ploughs^ ard of a rude ana antique 
form. Such hi the description of the greater part of 
the agricultural state of the^ country, but thme are 
splendid exceptions, affording spectmena of Im- 
provement that would have been tuore extensivelr 
followed, but for the general depression of agricul- 
ture, which has been experienoea within the last few 
years. The size of tho^^utna varies from fifty to five 
hundred acres ; the avdrage extent of them la esti- 
mated to be about two hundred : acme of the occu- 

i >ier8 are annual tenants, but many hold from the 
ords of manors by leases for three fives at an agreed 
rent, but without any fine on the renewal of a lifef.a8 
is customary in England^ and on the lands in Pem* 
brokeihire belonging to the church, 
rattle. The black cattle of this county are of an etcellent 
race, and are annually distributed over the south 
England in droves, which travel from fair to fair, till 
the whole are sold. They are commonly sent to 
market when they are in calf the first time. Some 
valuable horses are bred here. The sheep are small, 
and yield little wool, but the mutton is very highly 
esteemed. 

Miiici iK. At no very remote period, silver was found in the 
parish of St Elwys, or St Bride’s Hay. The mine, 
•which was discontinued in the reign of Queen ^i- 
zabeth, was resumed a few years ago, but not with 
such success as to induce perseverance. Some 
excellent lead ore is found on the banks of the Tave, 
but the mines are not worked with any degree of 
spirit. The most important production of the mines 
is coal. It is confined to a district of narrow extent 
on the southern side of the county. The veins lie 
near the surfute, and the quality is not very good. 
The inhabitants ube the small coat mixed wjth clay, 
and formed into balls; it is sulphureous, and highly 
.offensive to strangers, 

Manuiac / The manufactures of this county are very incon* 
turcft^^a biderahle. Some speculators, indeed, were induced, 
>sehinicrcc. by the excellent streams of water, to erect mills for 
spinning cotton, and for making tin plates; but these 
bchcmcs, though conducted with much spirit, were 
found to be unprofitable, and finally abandoned. The 
principal commerce of the county is a coasting trade, 
and the conveyance of coals from Tenby to the op^ 
posite shores of Somerset, Devon, and Cornwall, 
where they are principally used for burning lime, 
and drying malt. Under the auspices, of the late 
Honourable Charles Greville, and with the sanction 
of a special act of Parliament, some American fish- 
ermen formed an establishment at Milfprd for the 
purpose of carrying on the southern whale fishery, 
upon the plan of the crew being sharers with the 
owners in the result of the fi8hiDg„.as is practised 
in the United States. The concern was conduct- 
ed with success for several years, but has been recent- 
ly abandoned from various circumstances, none of 
them connected with the local position, which was as- 
certained to be favourable. 

I aiiKUAge. The inhabitants are of two distinct races. If a 
line be drawn through the whole county, cutting 
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through the centre of the town of Mavcrfordweit, P(nibi«ke- 
ibMll be found that on one Mb of the line nothing 
but English is spoken, and on the other side only 
Welsh. This is so definite, that in tho town of Ha- 
verfordWeSl, the one language it spoken in the upper 
and the other in the lower part of it ; and there are 
two markets, one frequented by. the English, the 
other by the Welsh peasantry. The part where the 
English live, called commonly Little England, be* 
yond Wales," was orieinaUy peopled by a colony of 
Flemings, who have kM themselves distinct since 
the first eoloniaetiom ^ey are allowed to speak 
Ae English language with more purity than is to be 
found among the lower ^classes hi any other part oi 
the island. . ^ 

Two members are returned to Parliament from Divuu>nt 
Pembrokeshire ; one for the county, and one for the Repre. 
boroughs of Pembroke, Tenby, and Wiaton. The *^”'***^®*’ 
divisions are into seven hundreds, which contain one 
cathedral, one hundred and forty.five parishes, and 
several chapelries. 

St David's, the see of a bishop, is a miserable Si DhuiVn. 
collection of cottages, in the midst of traces of an- 
cient, extensive, and numerous buildings. The ob- 
ject deserving of most notice is the cathedral, 
whose antiquity is very great, having been originally 
Ituilt about the year 1 180, and enlarged in 1380 and 
1328. This venerable pile has been much repaired 
and in^roved by the prelate who at present fills the 
sec. The bishop’s palace is a magnificent pile, not 
far from the cathedral, on the opposite side of the 
river Alan. It was originally a quadrangular build- 
ing of great fitent, of which at present only one side 
remains enm. • 


Among the ancient buildings in this f ounty, the Antiqumw 
most remarkable are, Carew Castle on a creek of 
Milford Haven; Manorbeer, the mansion of the 
Barn family, of which GiraMus Cambrensis was a 
member ; and Killgarran, on the river Ty vy, whose 
massy towm and fragments of bastions present a 
most imposing spectacle. 

The picturesque beauties of this couutyi and the seau. 
mildness of the air, have induced many gentlemen 
to select it as the place of their residence, and the 
number of their seats is considerable ; among them 
are Picton Castle, Lord Milford ; Hen Gastell, 

Thomas Stokes, Esq.; Slcbeck Hall, N. Phillips, 

Esq. ; Orielton, Sir John Owen, Bart. ; Johnston, 

Lord Kensington ; Trecoon, J, F. Barham, Esq. ; 
Fynonean, John Colby, Esq.; Btockpool Court, 

Lord Cawdor; Begeity Hall, Jamea Child/ E|q. ; 
Lawrenny, Hugh Barlow, Esq. ; Tal y Bort, John 
Meares, Esq. ; Payston, (the late) General Picton ; 

Plfis Newydd, Sir Watkin Lewis ; and Fentree, Dr 
Davies. 

The population of^he county, by the cchsus of Popuiatiun. 
1811, was 60,615 persons! via. 27,458 males^ and 
89,162 females I the militia are not included. The 
principal towns are Havei/>rdwesr, with 3088 in- 
habitants; Pembroke, 2415; St David's, 1816. 

Tenby, 1176; Fishguard, 1606; Newpoit, 1487, 
and Hubberston,»754. ' 

See Malkin’s South Wales, und Fenton's Pembroke^ 
shire. * v ♦ (w. w.) 
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PENDULUM: 


Pendulum. Warn A solid Aiid heavy body of any form and de- 
f scription is kispeiided ftotn an axis djLei horizontal- 
ly^ and round whidi it can turn with fVeedon^ or 
at least with a very slight degree of friction ; if we 
withdraw it, however little, from the position of 
equiljflMfuxn at which it naturally places itself when 
at rest, and then abandon it to itself, the force of 
gravity, which is now no more destroyed by the re- 
sistance of theaxis of suspension, brings back the body 
towards its primitive position ofequilibrium with a ve- 
locity continually accelerated. When it reaches this 
position, the accelmting force ceases for a moment 
to act on it, but the body continuing to move in con- 
sequence of the velocity already acquired, rises on the 
other side of the verticiu line, and continues rising un- 
til tlie constantly increasing force of gravity destroys 
its velocity— .then it stops for an instant, and again 
yielding to the continued action of gravity, to whicJi 
there is now no more anyopposition, it again falls with 
a motion exactly similar to that which it had when 
it began to descend from the opposite side of the ver- 
tical. It returns then, in the Same manner, to its 
primitive position of equilibrium, passes it, and re- 
ascends on the opposite side of the vertical to the 
point where its velocity is destroyed anew; after 
which it again begins to descend, and again to re- 
mount ; and the oscillatory' motion which results 
from these altematiobt only <eSMs in consequence of 
the resistance of the air and the friction of the axis, 
which gradually reduce it to nothing. 

An apparatus of this kind is termed a pendulum. 
The oscillations of pendulums con be calculated 
completely, and with perfect rigour, by the princi- 
ples of mechanics, when they are supposed to take 
place in a vacuum, and round an axis, which presents 
no friction. The results in regard to this imaginary 
case are so much the more important to be known, 
as in the real experiments we always endea- 
vour to approacli it as near as possible, by com- 
bining to the utmost every circumstance which can 
tend to prolong the duration of the p^dulum's mo- 
tion. These are tlie results, then, which itis proper 
to present first in order, as they exhibit a first ap- 
proximation to every motion of tnis kind, which can 
be realized. 

In this simple case, ^vhatever be the form of 
the body whid constitutes the pendulum, provid- 
ed that it remains inva]|ably constant, all the suc- 
cessive oscillations have' equal amplitudes, and are 
also of equal duration anumg tj^/emselves, so that the 
motion, once begun, nevf^ ceases to go on. In the 
case of oscillations with different amplitudes^ the 
juration is in genial unequal, but tms inequaliQr 
mminiahes in propdrtiem as the amplitudes become 
less, and it ceases altogether at 'toe limit where 
they become infinitely small; so thatjsll.theosciUa- 
tiaiis made with amplitudes, which; in a physical 
sense/ may be reckoned /ufioitely ssudl,' are sensibly 
of equal auiatioD# ' 


In regard to the nature of the motion in each os« Pendulum, 
cillation, it is absolutely ihe same for every body,^ 
whatever its form, and we may always con- 
sider it as identical wi^ that of a pendulum formed 
by a material gravitating point suspended at^e ex- 
tremity of a threap suppose to be iraexible and with- 
out weight Let / (PlAte CIX. fig«l) denote the ideal 
length of such a pendulum, which is called a simple 
pendulum. Let m be the mass of an oscillating bc^y 
with which we wish to compare it, and which we 
shall call, in opposition to me other, a comjMudd 
pendulum. From the centre of gravity of this body, 
denoted by G, conceive a perpendicular SG drawn 
to the axis of suspensipn, and call h the length 
of this linew If we multiply each element of the 
mass m by the square of its distance from the 
same ^s, and denote die sum of the whole by C, 
the product C thus formed will he what is call- 
ed in mechanics the momentum of inertia of the 
body m relatively to the axis in question. In 
order that the motion of the simple pendulum SP 
be exactly isodironous with that of the body m, it is 

sufficient that we have the equation and be-* 


sides this, that the lines SP and SG have at any one 
instant an angular velocity equal at the same dis- 
tance from the vertical. This last condition will be 
fulfilled if, for example, at the beginning of the mo- 
tion toe lines, SP, SG, are equally distant from the ver- 
tical, and that the simple and compound pendulum be 
then abandoned tqgetoer to the action of gravity, or 
be driven with equal velo^ties in the plane of their 
oscillations. The simple" pendulum will then ac- 
company toe compound one in all its successive ex-v 
cursioips, and its direction will always coincide with \ 
toe line SG drawn from the centre of gravity of toe 
body m, perpendicular to the axis of suspension. 
The length I being ascertained by this formula, we 
can lay it off on the line SG, setting out from the 
tala of suspension S, and toe point P, where it ter- 
minates, is Called the centre q/* oscillation of the bo- 

dyjB. '-f 

The imtial conditions abotta stated con be always 
established, and the analytical value of Z is also ri- 
ways real. •For .every given compound pendulum, 
then, we Can always assign a simple pendulum, 
which is isodbtronous with it, and of which toe mo- 
tion is absdtitely similar to that of the line SG.' By 
means of this substitutfon, we have nothing more to 
consider or to compare, but the different &igths of 
toe simple jpsmdnluins, and it then only remains to 
ascertain the mode in which such pendulums perform 
toeir oscillations. ' . 

Todotoisintoe simplest manner potsible,let us oon- 
oritre that the arc ZP (Plate CIX. fig *2} » half toe ex- 
tent of the oscillations round the vertical SZ, and sup- 
pose that the pe&dqlnm arrived or placed in this po- 
sition is there almdoned to the sole action of gravi- 
ty without any initial , velocity of impulsion. Call » 



pendulum. 


W Ptndidiim. the aqglePSZ. and denote by f die intenai^ of gra^ 
’ vity meaaured by the double of tna apaee irhidi heavy 

bodies describe at the place where the tapecimatt 
is made, when they &11 fredy in a ri^t line dmng 
the unity of time. Then domting aluiya by I the 
length of a simple pendulum SP or SZ : die tune T 
of its whole osciUadan in the arc PZP' or PP* will 
be expressed by the following smies : 

(1.) Tmwy|| 

(ISs) + } 

T beinff the ratio of the circiihifoetiOe of the circle 
to ita diameter^ or Ssl415d« * 

If, besidej^ we denote the velocity of the ^emlu* 
Run in an^ point oi its osdllaUon by V, H being its 
angular distance fVom the vertical, we have 
(2s) V’=2g^ (cos lit— cos a) 
or, what comes to the same thing, 

V<=4g/8in }(a-|*0 

These formulic will still serve if tlie j^ndulom, 
instead of falling freely fWim the extremity of the 
arc, receives there an initial velocity expressraby 
provided always this velocity is stwithin the limits 
which permit the oscillatory motion to take place. 
If this be the case, indeed, it will be sufficient to 
consider the pendulum as settinj^ out with an initial 
impulse from another an^lar distance, a\ Then it 
will be necessary that this unknown distance of sor 
tisfy instead of a, the general o||mtion of the velo« 
cities, and that a becomes in it gives 


Now, the angle a entwing no more into the velue 
of.X it appears that ita vmue will have no inffiw 
enft on it; that is to say^ thkt /or iho same pendb- 
lym moved m a vacuum^ all the osciUMiens which are 
peffirmed amplitudei infinUily smatl, are of 
egwU duration* 

In actual ex]wlment, the osciUatiooa can never be 
altogether infinitely small, but we may take cm, at 
least, to confine them within amplitudes so limited, 
that the angle o has a very rnnaU value. We have 
Aen an approximation perfectly sufficient in limit, 
ing the series to the term which contains the square 
of the sin Ja. We may wen, hi die same order of 
approximation, snbslitnte 4riii*a for sin^^a; and 
the series (1) being thus limited to its two first 
terms, gives 

a beiiiff always the half amplitude of the oscillatioi!. 

We mve seen above, that, by supposing the simple 
pendulum I isochronous with we compound penau- 
lum of the mass m, we have 

c being the momentum of inertia of the mass m, re- 
latively to the axis of suspension. But if we cidl d 
the momentum of the same mass, relatively to an 
axis parallel to the preceding, and passing through 
the centre of ^avity G, we find, by mechanics, 
that the quantities c, c* have between them the fol- 
lowing rwtion ; 



... V .. . r f 1 * value of r being substituted in the expres. 

(3.) V ^igl Jco8 a-c<««'| giygg evidortly 


The half aq^plitude td of the oscillations being the 
only unknown quantity in this equation, will be 
thus determined, and their duration will be then ob- 
^stained by tlie equation (1), but putting in it el in- 
' stead of a. This same substitution made in the 
equation (2) will give 
' V*=2g/ (cos 4— cos a') 

for the velocity in any point whatever of the os- 
cillation. But these transformations are only pos- 
sible when the equation (3) gives for al a rw arc, 
and consequently for cos a! a value comprehend- 
ed between +l and —1. We may easily conceive, 
that, when the cos of exceeds these limits, it is 
because the velocity of impulse V' exceeds the 
greatest velocity of the fiiU which the pendulum 
call acquire in a circle of a radius I, even supposing 
It to fall from the very summit It is evidrat, in- 
deed, that the oscillatory motion can then no moi^ 
produce such a velocity, and we know also tli^, in 
that case, it will diange into a continued motion of 
rotation. If we exclude this circumstance, the fi>r- 
mulae Tl) and (g) will determine^ generally every 
particiuar regarding oscillatory motions. When the 
amplitudes of the oscdllationa become so small that 
we CBn> in the series (1), negleA all the powers of 
sin*(«i, compared with the unity which precedes 

them, we will have simply 

O 


Now, when h is given, this expression only fur- 
nishes one value of / ; that is to say, a single length 
for a simple pendulum imhronous with the mass 
m. But if / be given, then there are two values 
of hi which give the same valufe to /,* and these 
are deducible from the preceding equati<Hi, by tak- 
ing A in it as the unknown quantity. If we de- 
note these two values of k by A' and A*', it is easy to 
see (hat their sum is I, and that dius the first being 
SG (fig. 1), the second will be PG. If, then, af- 
ter having placed the axis of suspension in S, we 
place it in P, that is, in the centre of oscillation it- 
self^ preserving it alw&ys patalld to its first direc- 
tion, the oscillations performed round the axis Kwill 
be of the same duration af those performed round 
the axis S, provided alwayf that in both cases the 
amplitudes of the oscillatii/n, as well as the initial 
vdocities, are equal. This remarkable theorem we 
owe to Huygens. '^1 ' 

It is eaiy to extend iWto one much more ge- 
neral* In all solid bodies, irhatever bo their figure, 
we may draw through th/ centre of gravity thre«‘ 
rectangular axes, termed in mechanics principal 
aaxti and which possess several properties extreme- 
ly remarkable. Let the momentum of inertia of ” 
tile mass m relatively to these axes be denoted by 
A, B, C. Then, if we coiAider any axis of suspen- 
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ulntti sjoii of which the distance from the centre of gravi- provide^ it be such as to become nothing when Pendulum, 
ty ]s expressed as above by h» and which forms the vel^ty is nothidg> whi<?h ja an essential condi* • ^ 


uitli the preceding certain angles^ Y» Zi-^n is 
siiQwn> in medianics^ that the momentum of inertia 
r", relatively to this axis, can be expressed in the 
follorwing manner : 

f £?"= »i/i® +A cos* X4-B Cos* Y+C cos* Z ; . 
and this value being substituted in /, instead of the 
letter c, gives 

^ Aco8*X+Bcos*Y+Ccos*Z 


mh 

ff, HOST, the axis of sadpension be given along 
with the distance k, this expression gives but a single 
value for I ; but if We regard f as given, and con- 
stantj then there arises between the angles X, Y, Z, 
and tlie distance tj a simple relation, which we can 
satisfy in an innniw of different ways, so tlmt there 
result as many di^rent axes of suspension, whidi 
are all isochronous with each other. To be sensible 
ot* the extensive application of such solutions, let us 
transform the preying relation into one wiUi rec- 
tilineal co-ordinates* L<et «, and e, be such co- 
ordinates dir^jrtad rectangularly, according to the 
three principal axes of the mass tn, and having their 
common origin at the centre of gravity of this mass, 
the axis of suspension relatively to these co-ordinates 
will have its equations of the form 
(4.) jr=fl«+a 

/z, a, / 3 , bdng four constant indeterminate quan- 
tities, depending on their position in space,* We 
liave, besides, by the well-known theorems of ana- 
lytic^ geome^. 




By aubadtuting these values in the general ex- 
pression of it becomes 

Art*+B&*+C 


By supposing / constant, this relation, combined 
with the equation f4), will characterise the isochron- 
ous axes ; but as this combination only furnishes 
three equations, while there are four constant inde- 
terminate quantities a, b, a, ft in the position of the 
axis, it hence appears that we may still assume at 
pleasure an additional condition among the quantities 
themselves, after which, by elhnuiating them, we shall 
have in xyz^ the equation of a surface on which will 
be found the isochronous axes fitted to satisfy the 
condition prescribed. ' 

Having thus made kniwn the laws of oscillatory 
motion, in a Vacuum anu round an axis altoge^er 
free from frk^on, let ua now^consider them in a 
feebly resisting medium flike aq*, and supposing a 
slight degree ftiction iwnd the axis, such as is 
invariably the case in the^experiments. 

In the first place, whatever be the nature of the 
^ plmlcal process by whicl| the two causes operate, 
^ thmr definite effect* will alwajrs be to retard the pen- 
dulum, according to a certain ftinction of the velo- 
city. But whatever butiie form of this function, 


don of the kind of obstacles ^ is .designed to ex- 
press, we may always assign a simple pendulum 
whieft moving with the same laws of friedon and re- 
sistance, will be exactly isochronous with tile com- 
pound pendulum w^ are considering ; and what is 
very remarkable, the length of this simple pendu- 
lum is exactly the same os it would be if the oscilla- 
tions were performed in a vacuum, and consequent- 
ly the same as that of which we have given the ex- 
pression above. Thus the centre of oscilladoii of 
solid bodies such as we have defined it, has in each 
of them a situatiem independent of the medium in 
which they move,eand of tlie resistances of every 
kind which their motions may sufler. This import- 
ant proposidon was first demonstrated by Clair- 
ault 

Now, for the simple pendulum, as well as for 
the compound one which accompanies it, the re- 
sistance of air and the friction of the axis dimi- 
nish condmially die extent of the arcs in which the 
successi^ve Obcillations are performed ; but it happens, 
from a ^circumstance well worthy of remark, that 
when this retarding force is very slight, and acts 
with continued and equal effect on both sides of the 
vertical, the duration of the oscillations are not al- 
tered on this account. For, although the resistance 
which the pendulum suffers must retard, no doubt, 
its fall, a^ consequently prolong its duration in 
each half-oscilladoii in descending ; yet in each 
half-osciUation, in ascending, this borne caube acce- 
lerates the cxtindjB of the velocity, aiyl rather 
brings on the insffit when this half-oscillation is 
terminated. And whatever be the mathemadcal law 
of the modon thus performed, if the amplitudes of 
the successive oscillations diminish very slowly, 
which always takes jilace when tlie body put into 
oscilladon has a very considerable density reladye 
to that of the air, and if we make it perturm vi- 
brations only of very small extent, and round an 
axis of suspension so worked as to present but a 
slight degree of friction, then tlie motion of the pen- 
dJfum presents a succession of velocities almost 
exactly similar in each descending half-oscillation, 
and in the ascending iialf which follows it. The 
alterations produced in these velocities by the fric- 
tion and the resistance of the air, are then almost 
equal, so that their eflSects are almo&t exactly com- 
pensated in the actual observedons. Hence it fol- 
lows that the isochroniam of small oscilladons, 
though altered in each particular half-oscilladon, 
is still found to ^subsist in the total oscillations, 
notwithstanding of the ftiction of tlie axis, and the 
resistance of the air, provided always that ^ese two 
forces are rendered so feeble as to have but a very 
gradual influence on the' motion. This is at least 
proved by experiment ; for, when a compound jien- 
dulum of any form whatever oscillates in the air 
round a suspension, so fVee tliat the decrease of its 
vibrations goes on yrith great slowness, if we ob- 
serve the amplitudes of these vibrations at intervals 
so near each other, that their absolute diminution is 
inconsiderable, and imply to the number of oscilla- 
tions perfoym^ dunng this interval, the reduction 
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Peodttittm. of ampUtade c«lciikt«d aoeord^T to: Ae niita yaltte 
of Ae arcs thus obsOTed ; tho 
corrected and reduced in this maokyev'to the caie of 
amiditudes in6nitely sniall; is also' Isioid invariably 
the samis for the dame peodulimr, at It^aal with all 
the degree of exactness admitted by physteal ex- 
periments; which shows that the correction pf 
the amplitude is the only one wlueh-the oscillai* 
tions require in order to reduce the ^motion of the* 
pendulum to a uniformity quite mathematical. 
This spontaneous coqipOnsation^ which is produced 
in the effects of the resistwee of the air on the 
two descending and ascending half^scillationSj had 
first been remarked atid^ pointed out by Newton 
in his Principia, Lib. IL Prop. XXVII. Theor. 
XXII. Coroll. 2. He even gives a rigorous de- 
monstration. of it in Prop, XXVI. and XXVII. 
for the case of a resistance proportional to the two 
first powers of the velocity..— the motion being then 
in the cycloid. M. Poisson has given the analo- 
gous demonstration for a circular motion in the se- 
venth volume of the Journal de VEcole Po/y/ecA- 
nique* These demonstrations^ however^ only apply 
to that part of the resistance which arises from the 
direct impulse with which the moving bmfy strikes 
the aerial particles, supposing these particles quite 
removed . after the stroke, and consequently with- 
out regard to the peculiar agitation which their dis- 
placement produces in the medium itself. But, as 
Newton remarks in the corollary above cited, the 
descending half-oscillation, which is performed witli 
a motion continually accelerated,^ must, on this ac- 
count, excite n resistance in a slight degree strong- 
er than the half-oscillation ascending, which goes 
on with a motion continually retarded ; because, in 
this second ca^, the aerial particles struck by the 
pendulum may fly from it, and withdraw themselves 
fr^m its action more easily than in the former. This 
d,itniniition of the resistance in the second half of 
tlie oscillation must cause it to last a little longer 
than it would have done without this circumstance, 
and thus the time of the whole oscillation must be a 
little augmented. Fortunately this cause, it ap- 
pears, becomes insensible in the most important ex- 
periments to which the pendulum is applied ; for, ki 
these the observations are never made but with very 
small amplitudes, which produce very small veloci- 
ties, and these cannot exdto any sensible resistance 
except by the direct impulse communicated to the 
ambient medium. 

But, independent of its resistance, the air, by its 
mere presence, floating round the oscillating body, 
produces on the motion another effect^ which may 
l)c called statical, and which must be attended to, in 
order to compare the observations made in difii^ent 
‘ states of this fluid. Asa gravitating medium, in fact, 
it deprives the oscillating l^dy of a part ^'of, its 
weight equal to that of the volume of air which the 
body displaces, so that the latter, in reality, only 
gravitates in consequence of the difference 
these 'two quantities. To calculate the ifiediuting 
effect on the oscillations, call P the absoldt^ weight ^ 
of the body in vacuo, A its density, compared with 
that of the air in the circumstances under which 
we are operating. The weights of bodies of equal 
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ra||ime’ ti^g nropArtii^' tp tlwiir dauitieitr 
of Ae ur .diqpiiioiM 

P. thiM iiib appmiit irdigfaf bt bod,, 

during its 'oirillatiolui, will beP-i^-^, so duit it 

will be to its absolute ^^btas to l. * ' The 

>■ 

effect, then, will be the sftme os if tte absolute weight 
P’were acted on, not bx aotaet gravity itself, but 
by a force diininished ui this ratio« We have only, 
diercfore, to reduce the elements of this correction to 
terms that we can compare together. For this pur- 
pose, suppose that at the temperature of freezing, 
and under an atmoiq)heric pressure n^asured by a 
column of mercury of 0*76 metres in height, D rjmre- 
sents'the density of the substance of the pendulum, 
that of the air being taken as unity. If we denote 
the cubic dilatation of this h^bstonce for a change of 
temperature equal to a centesimal dsgree, by c, its den- 
sity at t degrees will become very nearly D (l+s<), 
and i£p is the atmospheric pressure at this tempera- 
ture, the corresponding density of the air, according 
tot the known law of the dilatation of this fluid, will be 

■Trh s 

‘ 0 .76M+i.O.00375j 

Then denoting the absolute intensity of gravity, 
as it is exerted on the body in vacuo by g, and the 
apparent force with which it really moves the body 
in the air by g', we shall have 

I 




o“.76(1+/.O.OOS75)(J wjOO) 

To illustrate the use of this correction, let f re- 
present the length of a simple pendulum, which per- 
forms its oscillations in the time V, under the influ- 
ence of the apparent gravity g', and, with the ampli- 
tude 2a', we shall have, 

{ 1 +(4)» sin* J«'+ Ac} 

In the same manner, if we call I the length of a 
simple pendulum, which makes its oscillations in the 
time T, under tlie influence of gravity g, and, with 
the amplitude 2ai, wc shall have, . 

^ 1 + (i)® sin* a+ &c. ]• 

If now we wish the twoi^ndulums to oscillate 
with equal amplitudes^ we have only to make a=:a' ; 
if we wish, also, to have tfteir times cv oscillation 
equal, we have only further'' to suppose T^=T, tlien 
the two preceding express! jis being equal to each 

other, we obtain -s-., and from which we 

^ g' ^ « 

can calculate I, vhen we know fW»m observation I' 

and ^ 

S' . 
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Af tlie density of the solid n snss of tho pe ndu l u m 
^ inumlly very greats compared vrith |hat of the air« 
D ti ft very considerable numberj so that this correo- 
tioii iealways very smalL> hougaieit appears to have 
been the first philosopher who made use of as ap- 

pears by his work on the figure of the earth. But 
before him Newton was well aware of the necessity 
of paying attentioa to it, as we may conclude even 
from the enunciation which he gives to the proposi- 
tions regarding Ae resistance ofthe air above allud- 
ed tOv - For he there compares the motion of 
pendulum, affected by this resistance, to that which 
would take place in a mdtum of the same spe^Jic 
gNsoifg, and iahich lopaU present no resistance^ 

Having thus explained in general the mathema^- 
chI laws ^ the motion of the pendulum^ whether in 
the air or in vacuo, we shall now describe tlie prin* 
oipal applications which liave been made of them in 
phyaical science. These are, ist. The measurement 
of time. 2d, The estimating of tlie resistance of 
fiuid media. 3d, The comparison of the intensities 
of gravity on different parts ofthe surface of the ter- 
restrial spheroidj frpm which certain positive condu- 
aions liave been drawn regarding the figure of a 
spheroid, as well as tlie arrangement, and the densi- 
ty of the strata of which it is formed. 

The first idea of employing the pendulum as a 
measure of time is due to Galileo ; and it occurred 
to him when he was observing the apparent isochro- 
nisni of the small oscillations of suspended bodies. 
But tlie variation m tlie length of these oscillations, 
in proportion as the resistance of the air diminishes 
their amplitude; the necessity of frequently renew- 
ing, by a new impulse, the motion wliich this resist- 
ance was destroying ; and, lastly, the tedious necessi- 
ty of following, and counting directly the osciUations 
one by one, during the whole interval that is to be 
measured, thev proved serious obstacles to a practi- 
cal and certain use of tlie instrument. Huygens 
bad the merit of surmounting all these difficul- 
ties, by employing the pendulum in clocks to re- 
gulate the motions of a system of wheels, acted 
on by 0 constant power which tends continual- 
ly to make them revolve; the pendulum deter- 
minings the rate of their gradual rotation, by act- 
ing on them at equidistant intervals. The pen- 
dvdum carries at its upper extremity a piece in 
the form of an anchor, which is termed the escape- 
ment, and of which the two ends, carried successive- 
ly from right to lefl, and from left to right, by the 
oscillatory motion, are ^tcriiately engaged and dis- 
engaged with the teeth of a principal Mee], whose 
rotation they thus serv^ to check, and which, in its 
turn, serves as a simihul alternate check to the odier 
wheels. These now turn more or less slowly, ac- 
cording to the relation ^ihcftlumber of their teeth 
to that of the pnncipolVheel. By applying, then, 
to their axes one or tifore indices, wh^ turn on a 
dial-plate divided on thl outside, we obtain by theff 
hidications so many umties of different kinds^ the 
kmonnt of which shows the number of oscillations 
that have been made. These unities of time are 
honrsj minufes, and sccmtds* Great care is taken in 
the construction, as wm as in the application ofthe 
wheels, so that their motion may be as easy as possi- 
• 11 


bl 6 ,and duit they 11^ alwkyafribqr> with eqt^ Fmaubm. 

to the intermittisig fanprcMiimi ofthe p^ulum*^ 

Tne body <ff,tbe ppogluhi iUdf if cpnstructed with 
particular preeautiou. It ie fanned of a rod, or 

a stern of rodaofmcrtal,tf9TQinated below by amass 
10 of metalf and very heavy; generally of a lenti- 
cular form, which, as the edge liee in the Erection 
of the phmaf oscillatioD, possesses tl^e advantage 
of dhninidiing the effect of me aifs resistance. Be- 
sides this, as the dilations and contractions of tiie 
metal, by the^dianges of temperature, would length- 
en or contract the pendulum, and tiius cause it to 
alter the duration of its oscillations, tlie stalk of the 
pendulum is composed of a number of slips of differ- 
ent metals, which are so combinedi that the centre 
of oscillation of these dips, and of the lenticular 
weight, remains constantly at the same height. 

Such is, in general, the mode of applying the pen- 
dulum to clocks, which we owe to Huygens, and 
which, by the exactness it has introduced in the mea- 
surement of time, is one of the finest and most valu- 
able presents which the sciences have ever received 
from the hands of genius. 

The second application of the pendulum, namely, 
its use ifi determining the resistance of fluid media, 
we owe to Newton, who has explained it with much 
detaU in the sixth section of the first book of the 
Principia. The intensity, and the law of the resist- 
ance, M estimated from tlie progressive diminution 
of the amplitudes, determined by observation. We 
may see in that part of the work above referred to, 
the profound nature of the theory on which this de- 
duction is founded, as well as the experiments them- 
selves to which Newton applies it The pendulums 
which Newjton made use were, in general, spheres 
of wood, or of metal suspended by threads. Besides 
the law, also, of resistances, several inqportant points 
in physics depend on this sort of observation. New- 
ton, for example, made use of it to establish the fact 
that the action of terrestrial gravity upon all bodieX 
is proportional to their mass ; and also to inquire if \ 
these bodies, when in motion, suffer any sensible re- 
sistance by tile presence within them of subtle me- 
dia, which have been supposed to spread throughout 
the whole universe. 

Lastly, it now remains to consider ihe use of the 
pendulum in measuring the intensity of gravity on 
differentpartsof the terrestrial spheroid; and we have 
kept this application for the last, on account ofthe de- 
licate nature of the experiments which it requires, 
and which are nojv really pertbrmed. It would be of 
no use to enumerate berekll the methods which have 
been sucoessiv^ foaaployed, and successively aban- 
doned, as ei^iments of greater exactness came to 
be required. Even the results of these first at- 
tempts, tl)ough they may^have been at the time veiy 
useml, GBtuiot now be-juiy more employed ; so muen 
do the limits of the errors which they admitted of 
exceed tiiose wjUdi are alloweti by our actuid pro- 
cesses. These con be redufs^ to three principal 
methmi two of them give the absolute measure of 
the pendulum ; the one is due to Borda, the other 
to Captain JEi« Kater; the third gives merely the 
relations of tiie Ipg gt ba of pendulums in different 
{daces, and deduces ttie^ by comparing the number 





PMrintam. oC oaeiUatiolM' pwfoQDcd in mmt &M»wal ti 

tune by theaaiM MnmMedte 

be of im inTnUble fiffniH aoiOh. 

eesilydy td the dtffbreBt t3$0Mr«t^mmflbatu « 

I««.^iKPA> Mmriioiit . 

The method used b]r*BMfi wu« descHbi 

ed in a memoiir, insetted in the third Vdime of iltd 
work which DeliUibeehas pnbttshedi ttndir the ntme 
of Base du Sustemd MHi^ue Dec^al. Tlte seine 
memoir includes a detyled eccoant of u greit 

number of experimeikll kerdUmed in ihismamiSr hv 
Messrs Borda and Camni, to determine the hn^ 
of the seconde* pendnlmn at the Observatory at Fh- 
ris. The method of BiMa has been since simpli- 
fied by the French astronomers^ so that, wiAout 
lasinff any of its original exaotncssj it has been ren- 
dered more easy ii execntion in travelling^ and 
in places where the observer can only reckon upon 
the resources he carries with hhn. Under this new 
form, this method has been employed on a greSt 
number of points of the terrSStrfal arc, comprehend- 
ed between the Pithiuse Islands and the Shetland 
Islands. The description of these modifications, and 
of the results tnils obtained, wi)l be fonnd in a 
volume which forms a se^el to ^at of Delamlnre, 
and which has been publim0& by Biot and Arago. 
It is from thence that we shdt take our general ac- 
count of diis metliod, the desdripiion of which will 
serve also for the explanation of the others; thme 
having many pomta in Common with it» 

The fund^ental principle of this method consists 
in employing for a pendulum, a system of bodies 
which approaches the nearest possible in its proper- 
ties to tlic simple pendulum, and which we can re- 
duce to this ideal case by cometions equally simple 
to calculate, ayd exact in them application. The peh* 
dulum is forafcd by a ball of platina» luspendnd to a 
mAalwire. (Plate ClX.fig.d.) TheunderextremityiQf 
Jme wire is screwed into the bottom ofa spherical can 
/of copper, of the same radius as the ball, and which 
being applied on its surface with a little tallow, ad*> 
heres to it in consequence of the pressure of the at- 
mosphere, and of the perfect contact resulting from 
its sphericity. The otW end of die wire is attadh- 
ed to a suspended knife (fig. 4^, wliich oscillates Ob 
a plane of agate (fig. 5), Aimiibed with a^ufttiim 
screws, by which it can be brought perfe^y Ikw 
xontal ; a circumstance whidi is ascertained 
on this plane a glass spirit level without 
The massqf the Knife is previously adjustd^, so that 
its oscillations may be very nearly iioefaro^ott# wAb 
those of the dock, by which the wliole peswjhiMm 
must be regulajjed. This is dond by the^ motion 
of a small ring of metal A, which soTCws idland a 
metal rod T T fixed to the knfft, and whfidl^ by 
screwing and unscrewing, ajlproadisii to, or Neram 
from, the plane of sunMffision, giving to 
mentupi of inertia or its mass a greater or less 
influence on the motioii of the mtem of the htiifr 
and fU rod. When dm Vf the oMOlip 

tions of diaknife andof dmjiME^ie ^ 
can be obtained by this from 

theknife the wireand ball; givmjnibt Wire such 
a length, that the oscillations ef thd liBoiie il)rrtan 
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may difibr Imt Ade ftmb thbae of the dock, oo^ Mdddn* 
imt a fM m Am vt emAm 

Hurt the nine of tHt iwMMiblo Mok 

ttioe on'^th# ttiA aiin. 

ft<p»iWc>irtr.ofgti»ftybiangtli^B«Mndvely near 
Hm jplaiM^Of ntqMUrton. ThaJAtta 
knlw, tlie*mdh no the wfaeb mur onl, non to ehert 
eh amatt, to coknplete the exact 

krtieti of the oaeilhrtiona of the knife, and to aiu^ 
mem agree with fihose of'HM'urhoIea^tteni.' 

The, pendulum it,iac|Med wMt the dock in a 
^bua caaa, where % fa eaanlM from the agita* 
aoneftheair. BmHn'We at a vary mudl 
4i*ta^, fa daad horfaoolallf a afade af equal parte, 
tehidi aerve. to meaaqiq the amjditudea of the ot- 
dllatioBs. Two aeitaible thennonieflfafe careAiily ad- 
justed, are fixed near the wire, thfoaih at the height 
ei the plane of auspension, the other at the hdg^t of 
the baU, hi order to indfaatt^ at ever, instant, the 
temperature of the air around thoteire. But aa the 
wire, on account of thw Mndhien of iCa atosa, te- 
ceivea the impresaiotia of tacttperatme flwdb 
rapidly tiban the moat aanailde toermoikieter, the ex- 
pnimrat la made in a room so large and alMtared, 
that tha temperature of the air ip it nuqr change vn, 

•lowly. The atato of the thermometers fa observed 
^hvoiqth the glaasea of the case withtmt ever qien- 
tng H during the period of the osdlhrtiona * 

Sveiy thing bciog thua disposed, we place, at the 
distance of aeven or eight metrea, a tdescope fixed 
botfaontaUy, and the eye-glaw of which hu a wire 
fixed vertipafo befiwe A. We direct this win up- 
on that of the pendulum, when in a ilate of rest, 
and we then, plan in Hn wme direction, on the ball 
of the dock, dao at rest, a small drde of piqier to 
aerve for on index, Theto prenmtioiu being made, 
the elodi: fa set to oscillate and fa nqmero afaqiped. 

When its rate of gomg has beewna very steady, we 
cause the pendulum dso to todOate, aqd'shuttiiig 
the door of the gfaw caae, fao proceed to observe i 
from without wm tte tsfasecfrt, Iffaihoaklmove 
exactly d the same rate with the dock, it woidd al- 
wm be Ibund in the oome position in relation to tiie 
inmx. in all its conaecutive osdUatiotia. But this 
never hafqiens, and the pendnlfim goes always 
quicker or slower than the nock. If it gM quicker, 
it only odneides fbr an instant with the index, after 
whidi it passes it, recedes from fa, returns to it hi 
the opposite direction, pMsesit fafa|W’* snd, after hav- 
ing receded from it again, ietama to odneide with 
fa. aeoond time, and Mov^piU motion of oaeilhition 
for OB instant The teteswa. whidi serves to ob- 
serve these separations and . ^dneidanoes, mag- 
nifies the are deaaribed hy tie pendnlum, and by the 
dodi— angmenta tis^ eonvent vdoct^, and thus 
enables us to jodg. hf ^ faiataats of ooiacidenoe 
srith angular preefaion. Bdwean,two oopiecutive 
coiaddenoes!, the pendaluinjigaia* or lotos two osdl- 
iations ungn tbt mode, anctfa simple proportion de- 
tenmpto towriniadi it nmn gun or lorn in SO hour, 
of 4. dock, if it bosexagedpial, or in ten hours if 
it bo demuaL. If we suppose N to denote the in- 
terval betwato two coinddences, in dock time, it 
fdlows, that while Uie dn^mokes N oscillations, 
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FwdaliUB. the {^ddmn makes Nib^* sim + being 
^emplc^ed, if the pendulum goes quidw than the 
ctoGk» Slid the sign — if it goeaslower* "•Thusydur- 
ing ssiy mimber of oscOlatijiMtis of the dbck^ denoted 
by the number of esdUetionS of*the pendulum 


will be proportfOKi^ J • * 




result whidi we tnay represent in «n abridged fiorm 
by J=t=;ii« , 

If tlmdodt be sexageskna], the number J qf its 
beats mM hqurais 8di40(X If it be decimal^ this 
number is equal to liKbOOP. Both these systems have 
been enqiloyed by the French cdiservers. Whatever 
may be ahe one which, we adc^j we regulate the 
len^ of the wire of suspension in such a manner 
that the coincidences of the pendulum with ^e 
dock may not be very near to each other, wliidi 
would multiply unnecessarily the trouble of the 
observer. But neidier must they be made top dis- 
tanti because, in that case, ithe pendulum and the 
do(^ cletadhinff themasives too slowly from each 
other, the pream., instants pf each coincidence b^ 
come more d^fEimt to observe. ^ A few trials will 
soon point 5 »at a opnvenient medium between these 
extremes. the difference in the diurnal rate 


oJ 

± 1 ^, or n between the pendulum and the dock 


always forms a very small number of oscillations. 
But the extent of uie arcs described ^ the pen- 
dulum, diminishing alwa;^s hy the effect of tlie 
resistance of the air, while tne dock, haring its 
motion restored by Ae action of its weight, pre- 
serves always the same amplitude, .it hence always 
happens that the intervals netween the successive 
coincidences of ^e same pendulum vary with the 
time, whi^ alters the value of the number n. Dur- 
ing this inevitable change, the period when the 
omcidences are observed with the greatest pr^i- 
sion is that where the amplitudes of Uie oscillations 
of the pendulum and of the clock are equal to each 
other ; so that, if we are obliged, by any considera- 
tion, only to observe a small number of coincidences, 
we must regulate the primitive range of the pendu- 
lum, so as to approach as near as possible dus con- 
dition of equality. 

gj 

The difference in thf T<^te ^ or n corresponds 


with those oscillations of the pendulum, which are 
performed between the coincidences which we com- 
pare together, that is to say. With On amplitude of 
arc var^g from 2a Ot the beginning of the intervsl to 
2a' at Uie end of it. The duration of these oscilla- 
tions is laTM than if t|e oscillations had been per- 
formed with the same iwnddum, biit with ampli- 
tudes infinitely small ; therefore, to render the 
results comparabte wifn eau^ other, they mtfSt be 
reduced to tiiis latter esse. For this purpose, atlhe 
at of eadi omnciflence, we obsm^, through 


fixed telescope, the toint of the hOrinoMtd tbrie 
at which the wire atm in its excursioos on each 
iideofthe verticaL Inis ftimislies sutBcieht data to 
calculate the angular i^priatfon of the'pendulumf^ 


tim vertical, at tlm instant of thi^cQincidenGei since we Pcadulnin. 
know the dirtanoe of the scalsHdt^ the plimof sus- 
penrionetvAuch the centre of Wemark 

also the state of the interior tbenttometers, and Aat 
of the baromtitslr at the same tfistsnt Jf the arcs a 
and of are both very small, as it is nsuall to make 
them. We may, without sensible error, suppose all 
the oscillations made with the mean amplitude a+a\ 

Then, afteri^t has beenshown above, each of them 
expressed in oec^hltioiui infinitely small, will be 

equal to 1+-^ sin* which we may express in 


an abridged form by l+fA, and consequently the 
J-|»a os^ations of the pendulum supposed to be 
made in this arc, will be equal to a number of osed- 
latioDS infinitriy small, Expressed by 

(J.f »)( 14 .^) or 

a result which we may represent in an abridged 
form by J +n\ The number n', according to what 
has been above estridished, never being any way 
considerable. , 

If tae4irc8 2a, 2a' differ more than in a slight de- 
gree from each oUier, as, for example, when the in- 
terval between die coincidences which we compare 
is large enough for permitting the resistance of the 
air to have a considerable effect in modifying the first 
of these arcs, it will then be no more sufficiently exact 
to suppose all the oscillations made with the mean 
amplitude a-f a^ But this inconvenience may be re- 
medied, by observing experimentally the law of the 
gradual decrease of the amplitudes. This law is in 
geometrical progression when the number of oscilla- 
tions increases in arithmetical promssion, that io, if 
we begin with the instant when die half-amplitude 
was a, and represent by a^ the annditude, which 


takes place after u oscillations, we and a =- 


-■ - 1 ; 

or because a and a are supposed very small sin. a 
sin a 
K" ’ 


K being a coefficient, which, in the some 


state of the air, is constant for the same pendulum, 
and depends on its length, its shape, and its oL.er 
j^ysical qualities. This law, first remarked by Bor- 
da, wad rince confirmed by the other French obser- 
vers, is Acoeoessary consequence of the smallness of 
the aa^Iitades, and of the feebleness of the resist- 
ance, which alters each ameditude in succession, pro- 
povtionally to its extent c But however this may be, 
it is enough dumit really sidmsts, to enable us to cal- 
culate by it the exact sum of the squares of the 
hal&amwtudes in th# successive c&cUlations, a pro- 
blem whidtis reduced to the summing of e geeme- 
triosl progression of n terms, of which the ratio is 

^ This sum is simplified when we consider the 

extreme mitmleneasr of the arcs' which we com- 
pere, npd by then pushing the apprexitnaCion to 
their seoemd power^ndosivdy, mldcb is the Umft of 
the correction necessary tat eedi individual anpli- 
tude. WethusffiKl 

* 4 
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M beiofif the modultls of lhetalle» kgot* 

ri&iQs, 0 # \0.dO258Jp9> If ^ die lurci « 

and a' Ho Hmall,^t6at ia^ tba^det4e|^^ of thw 
series and of ttieir {pgaddmub we^Toair Ubiit 
selves to thftedrs^^V^er^tbis etmiiiiDii of .» |lief> 
comes what iMve already dbti^ed by 0 m 4r*t 
approximatioiL * 

By these calcubtieWHre asoertain Iheurate^of.jtbe 
relative going of the pendolom on tbo dook^ vrhich 
serves to measure tha> iutervideibetirean the ooinci- 
denoes. We know that it performs J +iif infinitely 
small osciUationSj while tho^dodc makes J of them- 
Suppose now that the hiUit advances durit\g the 
mean solar day, a numbei^ of oscillations equal to 
that is, that it performs J+h oscillations during the 
same time that a dock, exactly regulated by mean 
time, performs the exact number J, we shdl ei^dently 
obtain this proportion : J osdUations of the dock are 
to J+91^ infinitely small osciUations of the pendulum, 
as J-f^ oscillations of die dodc, or a mean solar day 
are to the number of oscillations of the pendulum 
during a mean solar day* The latter number Is 

thus found equal to ^ ^ 

the quantity which, for simplicity, we diall represent 
by With the apparatus so disposed as we 

have described, if the <dock is not very far from 
mean time, so that h denotes a small number of oa^ 
cillations, the correction expressed by the last term, 
the only one which demands a calculation, will be 
of an extreme minuteness, sEbd easily obtained with 
great prednoY 

It now rexnlins to measure the length of the pen- 
^um from tne plane of suspension to the bottom 
^the ball of platina. For this purnoM we place 
''^Worehand, under this ball, a small plate of metal, 
well polish^, perfectly horizontal, and which can be 
made to sink or rise vertically by means of a screw, of 
which the threads being very fine, permit the small- 
est motion. (See Plate CIX. fig. 6.) When the cotnciv 
den^are finished, we open the glass case, |md we 
vdsfi'g^tly this plane until it comes in oonta^.witb 
the ball of 4 ilatinum. We nwit be equally csrefid 
to avoid raising it too mudb which would raise the the knife, aod aigply the'^^ itldf to the apparatus 
ball, and make thejpenduhun too short, or not nia^ jlptendta^ ftr that ol^iect. ,If wpi^ifiib theu to npa- ’ 
ing it so high as the contact, which would give a pen-* sum the leiigCh^ ef the pemfilMj ,we fenbco 0e 
diUum too long; but if we tdce for an index the ' knife, and sqspepd the mlct UtM armea; on fote 
dibappearance of a thread of light betwecst the plane plane ofsuipensipni b plada qf foe pqp4idll0| itaa£ 
and the ball, at their common point tof'Contod, we In o«r experunent«» tUei kq& isqdapmto the rule 
may then succeed, by a little skUl^ tfr. fixing this bl ncans of a metal eaio ; ^ JMiefted into 
contact with the utmost degree of vigtmr. ;Thta, ,tSis mum until it t<mj^jij|e itta fixed 


hffwdmtt for Ae 

rfME^ fotaMhi Kbta qaae« bowevef 

uc*MM mi^t^ tir|if>a%4nifiiil jacnww 

On 

dwt 

Ite;'d||^ MdiftlllM 

dw inn' Tlitcb<4b* inteiMr dienniMdKi 

dEnd mtonntut ji « o«nd«waf 

tent to tlie men «|nNpi)gi^>die wgmlSmt bf 
m i bilB dw Utde , 

bbU«'vfdto|itirM|t|iMta«eknn^f toinlwf k. We 
eiMferre noir'die p<rint irikwe tbe of dto acnw 
tfaatniovee die mill eti^ tuid dtotoceming out of 
dw can, tto AM tt witd tlMtollNVetiin widi* 
in^ e^ d>e dteniMmieton irhidh- MMiMBe have 
heddmetontunitoattotooCmt Weduacq^ 
the caee •n^> and ftmA jnap4Bdtaat ththoperanen 
of contacttVhid) ia etoflif dsM^ ‘a* w* have onlj to 
gLvt to the oontitet »iwy al!g^ di^cne of 

modoa, and nch aeNre wepnehtiialr quite paefw> 
ed Hit. 4t diie w i BU li t, or radier benwe eatoriPW 
die gbsB enM, ve mark dtotornmnetun of the thnw 
mometen within, and oonaider Uiit at the tempera* 
tore of the wire at the in tomt of contach ‘ 

The diatance of the plane of aiumemion from the 
bottom of the haO ia now fixed, and in auA a man- 
ner, that it ia henoefiwth invariaUe, or at leaat we 
map Buppoae it auch durinw ahmg interval of time. 
For, the aa|ipfl|rta o( the pLme of foapenebb b-Mfi 
fixed in the waU itael^ and thaae ef the plane « 
contact being cemented pt Alarge atone iwrthig on 
tbia wall, or aupk into the grmiiid, the accidental 
variationt of temperature cannot alter the diatance 
which aepM^tea them, exeepdng inavc^ alow de- 
gree. * It nmeina then to meaanre diia inteiWai hp 
meant of a divided rqd of metal j but tqdatennaie 
the length of aneb a tide, ita extrenutiea matt be 
qnito free; and hd« can w(^ in that caeaSi' ^Ip ita 
tummit exact] V dn a levd wiih dm plane of anapen- 
aion^^Borda haa parp hai^p MM^ved thil difficul- 
ty, bv adepdng to one of the extrerititiab’ of dw rule 
a knnb of aluqMBaioD, whidt ia Ibted tq h» ao aa to 
touAHon ita edge. (See fig. 7.) dimpoee we with 
fint wmcaaore die length of dw nuek we tojke off 


TTl*" 




* Cmiaidering the indhpeDaablptieoeaaity 
it eppeuta to be of extjNmqin^tMapitoydiat Ae grow 
cany|etethaineaattreinflnh<t^'Tbq<nilptMN^^^ _ _ 

romid tbe pewihilton a ptotfoemi aa|«B(tadan certain pqfpM,«|K. 
whiA carries the Utde plane W» eiwtthe <{gm^,pf . 

come quite indepepdfoit df the moocvia of tiii^-blfoeiver« 



r,lhi8.4p,app mvariable, 
er i^ptoeclies to 
.. J, iajto oonatruct 
. , ."a diabmeq finm the atone 
^ 10 ti^ .iqpparatna map be- 
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PeBduloni. in thii politlon by meimiof astraii|| sot 

denoted by V, andiohich is sorewM by^ 

It only Mnains to alter tte tide rule m 

sudi a taanner Os to render^H etacQy equal to tbe 
aetital dli^nce which ia fluiiid beCWeeil tbe'bottom 
of the ball and the*ulliate sf euspenskm. For this 
porpose^ in the eKpentee&ta of Beida^ die ndd«dOr- 
riedi on its under a divided haeinga 

ftee motMi When the ebfdhratittM of Ue eoind* 
ciencra were IhSiAistl^ thepeodahim wea fafeaovied» and 
for it was odlfetttet^ tha fdle, of which the tongue 
waslei^lMNVlrtetia it AUnpon thelittl#tpklte w&A 
hodlsMMliOdthObiiUof Theabylread- 

> infa Wkh a teognlMng guasi die diviaiona Wf the 
tengoe^ Aif easy 10 kHow the dklanoe bet^^ 
btMidiiiertlie ball and the avis ef guMwnaion. 

In Borda*4expeijiiiefila» the pendulum waatwelve 
Aetlong. Amleafsudia length could not have been 
carried In travellings or even in stations of difficult ae- 
oeis, without the risk cSfaerious errors^ resultiM ftom 
the bending wU^' it must have feneive^ On thia 
account the Ftendi^dbaen^eias vdio Were enCnisted 
with such eiqpelMhtei^lhoa it necessary to mo- 
di^ in tMs peffiMihe appaimtiU of Bordas and they 
(MMomeddieCnsffimte'pend as 

are those vrUiieh swing mein sexagesimal or mean 
dedmal seObnda This enabled tl^.to make use 
of rttka much shoiters more portable^ and which 
they could also make litfgcr and moce solid without 
iticreSsing too much their weight ; but then it be- 
came indispensable to introduce a s^l greater d^ee 
of precision than befolw into the determinatioo of the 
length oT the rules; into that of the dMsions traced 
upon the tongues which were fixed to them ; ends 
lastly, into tM messnremept of the vonable parte 
of tbam tongues, which were nsed in each experi- 
ment, in order tpadi^them to the different lengths 
of the pendulate which they were intended to mea- 
sure. All these elements were obtained with unex- 
pected exaOthesSf by employing fbr their determina- 
tion the apparatus already used with sudi Success for 
the conqiarison of metric scales^ ^der the narae of 
carAfMkrateur. All the details of thia application may 
bO'teen in the wotkbf Biot and Arij^, dmve re- 
ferred to. 

By means of the <meMions above described, we 
fipd the total length of the pendulum fbom th^lane 
ofsuimension to the bottom of tbe bdl of plitina; 
8U<dt mt least as it ia at the inatant qf oontaetof the 
lattf^ with the little plane. But this lenra may 
not befWditlQot in general, the aatno^'ditbe 
pendttlute hai when it began to osciUate; becanae 
the tempetelurii which ^mi^fies ahnoit instantene* 
ously the Mgth bf diefirire cannot bibe been the 
same at the time of tbte oontact'ef thq ffiane, and 
during tbe bbaervatten ^ndffisAoei; But it 
is to Sih state that Vte mel^vidant^'Yednee the 
len^ thavwe have atikined. this {terpope^ 
let It be denoted by A, W suppoae^y the temperihi^ 
ifkte of tbe wire in degows of timlhexii^hneteriit*^ ' 
the insCani of coilteci; VlmteglVs lauite W dtfi^ 
Ingidie cottddeneea; tmr if .R' r epresffi it its# ti- 
^ teelkdlAf platito at the teikQieM^ 
when die otettect.wee p rOdUte d , the* length of the 
wire at that iamnl WiR A«-^R' J io that, caliuig K 


the lineal dilalatioii tf die matter of the wire, fora 
difierebcq^ OfiS deg^* (n m temperature, the^ 
length oTl^ whv at fihe ttee. of the osciUadons 

muabhave beeniA-^fiR'^f'l+KO-^). V In the 

samo manneS> if be the lineiilt d&talm of the 
substance dfffiiFbaQ^ ite diameter/at thb time of the 

o8dllationa,J^fb!%|^^^ and adding 

thb quimtity to jM^leng^ of^e ^re, we obtain 
A+ AK(l---4^^)4^B^fK<^ for the distance 

of the plane of suspension from the bottom of the 
platina baH duriim the actual time of tbe oscilla- 
tions. By dedueti^Bwm thlfl length tlie radius of 
the ball, such as it wae at *tunu instant, that is, 

R' ^ 1 ), we diall hkve the distance of the 

centre of jthe ball from the plane of suspension, a 
distance which we shaH call /i. This bang deter- 
mined, if the wire which sustains the ball, and the 
cap which ito upon iU surfime, were both widiout 
weight,^or if their weigb^ could be altogether ne- 
gle^ed in comparison wm that of the ball, the 
length /*of the simple pendulum isochronous with 
the compound one thus fitting Would be obtained 

by the above formula, and would be m 

bein^ the mass of the ball, and o' ite momentum of 
inertia relative to an axis drawn throuab its centre. 
But caliing g the density of the mass of the ball, and 
R Its Radius, at the temperature at which the pen- 

4 

dulum oscillates, its mass m is equal to - ^^R^ and 

g 

th^ valuO of c' is 0 eyR’. Substituting these va- 
lues, we have ls:h+ ^ ; hence it ai ipears, that it 

would be easy to caleu^ite /| sinev R and h 
known. But, in truth, the weight of the wire and 
thkt of the cap can never be absolutely nothing. 
Th^ are only very ^maU, relatively to the weight 
of the ball ; so that the preceding value of I is but 
an approximation, which, to become quite exact, re- 
quires a small correction, depoiding on the relation 
of tliesw masses. This correction Mng rathe^ epm- 
plicatedin ite expressioi^ we shall not repeat ither^ 
but i^fer to the memoir of fiorda, or me work of 
Biot aii4 Arago, alreaay mtationed, and represent 
it b;^ Q ; a$ it is alwayr pegative, the length t of 
the simple pendulum isodironous with the pendu- 
lum observed, j|Mbeo 0 me/'s:A+^ — ^Q. MTowwe 

have seta, in these experiments, tbe apparent 
gravity WfS^ iihpela die pendulum is less than the 
real gmvt^ Whieo operates in vacuo, on account of 
tb4 statical effect of the ambient medium ; but for a 
simple pahdiufim of die length I moved by the force 
of gravity g, the time T of Its infiuitdy sniall oscil- 

tirfA'tMcOIatUriui «f IfiMl ^qpiin^ 

in proportion 


pen.dulom. 


PMdolun/ 


these farcH, to ttet the rdatuei^ii^.re^ 

constant Now, after what we liave'Wot’e seen, 
if we denote by D the- density the attbstence of 
the pendiftumat the t^pei^te o( ftmeingi ^ 
under the btmospherid preStMuqt V O^pTS, that of^tbe 
air being 1, if, bwdes^v we denote by c the cubic dt 
latation of tbit same substance, the tdaiioiK of the 
apparent gravity in air Ufijte gravity in vium un^ 
der the pressure p, and at the temperature i, trQl be 

p 

expressed by 1-— gk' ^ 

> 0 • 76 (^+#/M) 0 $ 74 )( 1 -- 4 )D, 


which, for timpHci^, msy be represented by I— 7. 
Then, to obtain the fen^^ the simple pendulum, 
which, making its osdllalms in vacuo under the 
influence of the gravity g, would be isodironotta 
T/itb tlic actual pendulum f, goi 

p 

we must take which, on account of the 

1— y 

smallness of 7, may be induced to We 

have denotea above by die nuiUbw of in- 

finitely small oscillations p^ormed by the actual 
pendulum in a mean sow day. Such, then, is 
also the rate of the pendulum I". If we wish, 
in fine, to obtain the length C** of a pendulum 
which would move exactly to mean time in va- 
cuo, under the influence of the same power of gra- 
vity as we have only* to consider that, accord- 
ing to the preceding expression of T, the lengths 
V** must be directly proportional to the squares of 
the times of their oscillations, and therefore recipro- 
cally, as the sq^uares of the number of oscillations 
made in equa) times. We must take, then, 

-yssi-^' , wlenceweobtBm/"'s:i'+-j- + -jj- 


-yssi— jj- , wlence'#eobtBmr's:r+-j- + 

Tj ^ length /-'/thus obtained is now ftee from all 
Jie variable elements, which dedhnd on particular 

a. 


circumstances of their observations. This consti- 
tutes what we should pr<^rly call the absolute 
length of the simple pendulum in the place of ob* 
8ervation> 


oomposed into Ms dhwlidBtind'dw Other ietbMieto-Vtolefawi* 
trift^pd (brae, whidk^w ojiMlito'-f oidBgtiongeiie* 
niee. ^ Itmiqr erideotly be • igriwtieto windier AM. 
dwible action hto^Hn on the usdllsehMsweensiMe hi. 
ilueaesv whidi, din^niNniig hi 'dhitoeasareineiiiof ■ 
theUength taken wmu the penMwn k'if-restv 
wowtwtertiho remit which we have ehtaMHah M. 

Poisaon haa mbmitted thia question to nalfiilafinn 
iirtHe*^^ Tolimieoflinr Jttiraai 
recjbii^,''and he has (biiad,tflrst, dut the vftiscMaj 
of the osofllationa on eadi side of tho vertiw is not 
altered Iqr the extensibOi^-of the wire; at least if 
we^mppos* them to he. pMfiirmed in vacuo, a cir- 
cunw t e n or which it waeeeqrto antieipate<fi^ ^ 
syiaact iy itsdf of the mode wf action of thia force. 

But he nss fimmd diet tfadr dufationjsafibctod with 
a periodiml inrauality, in conseqjiieiMie bf which the 
successivr osdllatioilt are not laodtsMsons among 


a " fTM ^ ^ 


suflared by tho wire is very smaUi irhiob is genemd- 
ly die casein experiments •where the wirbierefinm- 
ed of metallic substances, the effect of ihislnequali^ 
neutralises itsdf in the mean duration ofaspreatnUm* 
ber of osdHatiensi.oidy this ^nean period is aUttle 
longer than if the wire had been alto^therineKtensi- 
ble. Let I, for example, be the lin^ len^ which 
the wire would naturally have if left to me sole at* 
tnmtive action of its p^des on each other ; and sup- 
pose that, by suspending the platina ball at its lower 


extremity, it leoj^enaW a small quantity K This 
bring the case, if the hal&amplitude of the oscillation 
is denoted by u> M. Poisson finds that limiting the 
results to the square of a, the mean dumtion T w the 
whole oscOlftions will be, 

If we wishao suppose the wire inextensible, we 
have only to maxe X equal to nothing, and it 
hence, appears that the extensibility only modifies 
the pgrrection of amplitude, already in itself so. 
small, and alters it by a quantity wmeh, ftom the 
small extensibility of the metals, cannot in general 
produce jfmy eBbct that could be detected by obser- 
vation 


A second circumstance, whioh. deserves equally to 
be examined, is the probable influence pf the motion 
of rotation of the plaUna ball rouf^ the direction of 
results whiOh, in the mme place, are perfectly corn Ae wire, and any twisting which the wire may suf- 
parable with each other. For, with various lengtl^ fer during the oMillatigns. M* Pptsfon has examin- 
sudi as the sexi^slmal pendulum, for example,* or n ed, by si calculation in the Conmiupece des Tcm tot 
the dedmal pendulum, the ddducti^ firom jfmlcu* Ifltfl* eflect of such a motion ; and he has found 
lar experiments do not differ generally fom each th^t, in the ordinary dUpotidpn of the pendulum of 
'other more than in the thousandth parts dr a milU- Borda, 4 is render^ in a mafiner insensible by thia 
metre* To establish, however, completely ttie theo- dreumstance, that the mppa^tum of inertia pf the 
ret^ certainty of this meth^, it is necessary to brii, and of the whole p^ulum, relative^ to an 
examine more particularly some of the circumstan- axu drawn through 'dTffdffiction of jdie wire, is a 
ces wbicb form a^ part of it. "^4 very small ,manti^. Let be the radius of the 

Our first remark relates to the extepsibilito ot the pmua baU, a the distance oftits centre ^^om uieaxia 
wire to which die patina ball is auspendecL Jt is of sospensiqu^ a the angle which the rotation of ^ 
dear, that, during the period of eadi oscflbtion, inakai,q|^ofthepoinUof itssiUrftce describe 
the wire is impelled in the dirpettoa of jits Iqn^.by during the pts^ of an os^tion, this angle being 
two ftxrces of different kinds, and of measure fai a dtple of a radius e^ual to 1, T ihe * 

sities ; of whid> the one is the Yaryiog Ueoticm# act* time of an iaflnitdy small osdllation of the mine 
ing on it every instant by the weight of me ^ de* peudulipn, in the 'case when tkf rotation is nothing i , 


scribed 


Experimental method which we havq de- 
. when it is emnloved with all due care, uivea 
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Pbndalwn.^ }lf. Poiwgiii finds tliat the real dnraliovi of the oacil- 

ktiMW vill be T • *tdBg alwayi u 

bet^ the rdatkm of tha to the 

netar, or, what ia the aalM tluiig,the 
IbrenoerofithicbthoxediaiM I* Inregi^Htothe 
effrot^oC tfao toraioe oooumiiicated to ^ leireliy the 
rotation «£ the hall, Fomon provea ‘Aat it «an 
batw no infiocnce on ^ duradon of die Qaeillaitiona. 
In the ihtMWt lengtba of pendulum which have 
bef^t ejta^^tted ^he iheee prooeaa, R Meleliathan 
0”*.0jl, aBdinearlyeqttdtoO'*.?^. Adonditg'fheie 
wSatibeeiv and an^poomif, beddea, that the Mm de* 
eoaibeet#b' whole cireraifetene^ Ihr eadi oaeilla- 
mi, trhhh woidd be a toy hjM motion of rota- 

tiouj we ahaU then have'^ssg^^4» end conae- 

the time of the oscilhituin woidd be diminished on- 
ly by a qnantil^'ldtogether insensible^ even oti the 
above au pg ss rttion s* But it is far firom being the 
caSi^tlUAAToCatiDn so rapid as we have supposed 
leUly tidtes place in the experiments ; on tne con^ 
ttary, when we set the penantum in motion^ we take 
great care to avmd every movement of this kind ; we 
^80 pay particular attention to let fall the ball with- 
out any lateral impulse^ so that its oscillation may be 
performed as exac^y as possible in a vertical plane^ 
which we also take care to verify by ohservatiQii^ 
when the pendulum is in motion. It would be use- 
less to attempt tp obtain this condition in a manner 
more exact , for it is known by the calculation of co- 
nical 08cillations> that when these take place in an 
orbit much flattened^ their duration is idmost exactly 
the same as if they were quite plain. 

The last cdiject to be considem^ and of whidi the 
discussion is as important as it is ddicateji ^ the in- 
fluence which the ibrm of the suspending may 
have Upon the oscillations of the same pendulum. 
Comparing, indeed, the motion of the pendulum 
to that which Would take plape round an axis of 
eiupension perfectly rectiliq^ and mathemfUjcal- 
ly strai^t, we 8 uppode> or, at least, seem tamv 
to suppose, that the ed^ of the knife iSoemi suda 
an axis, which is phydfeally impossible, race the 
most p^ect art cannot g^ye it any other form than 
dk^'of a round surfliee, the breadth of which is 
sensible to the mictosc<^, and which even there 
appears always like a saw indented with teeth mm 
or less deep. NoW, H^Ahis 8 ii|face Were a eircdlar 
cylinder, a slmjde calculation, which was fimt made 
by Eulef, shows that tim diirationi of the osculations 
ww be the same as^if tme performed round a 
rectilineal axisi placed unaer me surface <^tb^ cylin- 
der, and at a distanc^ equal td the ra^i^ ^ its 
hurvatore; and in the case of very small pidllatiW# 
this result tnay be extended to a ktijie^pf any form, 
qHf we take for Ua cuitature that ct its oMMlisang 
%Rrde. Hence it follbWk that In orddr to have foe 
* true length of the simnle dendulum in uns tureum- 
stanoe, we must subOracTthe radtua dr this drde 
from foe length caleUlated ^on foe hypofoesis of a 
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rectaineal ae&Wdin{p to |he osciQalioDS obkew- 
i^ed. But iUfo a correction Would throw.gieat un- 
certain reiidts; for foe psculatory ciirva- 

tinopffoe cfpno^'l^^me^nrd, or even ap- 
mdafeed by any process, end it nvgfi Vffy ocmsidm- 
al^, either by foe diffidence of wodfomnship in 
didbrent knmsy'or by foe ipevifjdde wearing which 
the edge of, foe 'when the Weight 

suqKsndcd frfon the i| lyfowt the plane 

of sumenfoni. extent andthe va- 

riabldnessfoelf otfecfo ^hiifo thi* cause should 
produce, serve to prove font ft lake no action what- 
ever in experimgamiibr, iprthe first ^ce, by load- 
ing suecessivdy foe md of foe some uife with se- 
veral weights vmdlfofMt among themselves, in 
order tp observe iTfodspJph^^ systems, previous- 
ly according wifo foemme doiric, would have an in- 
fluence on foe length of foe pendulum ; now Borda 
has found that foifiifolence was ifosolutely insensible, 
although foe emmture of the edge, to which he did 
not pay afoention^ was then undergoing very differ- 
ent modificetioos under foe unequal compressions 
to Whifo they were subject Secondly, The lengtli 
of the simple pendulum, beating seconds at the Ob- 
servatory of Iws, whifo Borda had deduced from a 
pendulum of IS feet long, has since been found as ex- 
actly the same as foe difficulties of the operation 
would permit, by employing, with the same knife 
and foe same ball, wfres four times shorter, which 
gave a much greater influence to the alterations of 
mngth wbidh the curvature of the knife couldproduce. 
Xsistfyj By observing successively, at the same place, 
wifo foe same ball, andthe same length of wire, but 
with knives whosh edges presented an extreme di- 
versity, from the highest possible finish, to the great- 
est coarseness in the execution, M. Biot lies obtained, 
at Leith Fort in Scotland, sufo lenAfos for the sim- 
ple pendulumi between whiqh no s^isible diffe:(|ence 
Go^ be obseriiced, although no corr^on whawier 
was made for th# curvature of the knife. 
proofe of different kinds, but all agreeii^ in thei\ 
consequences, seem to show evidently foat in the pro- 
cess eff Borda the shape of the edge of the knife has 
no sensible influence on the resiSts, and foat it is 
unnecessary, therefere, to pay any attention to it ; 
and yet, as foe foeory of osculations round Uqforical 
axes cannot be queimned, we must* either condiilic 
foat ill this circumstance foe oscillation is really not 
perfomed on a cylindjm of sensible dimensions, but 
upon foe ideal axis of iiaamsible dimensions, formed 
Ify foeaspeg^s wbicki^ exist in the grain of me- 
di of wbifo^foe. lodfe is composed; or foat foe 
agreemeiq^ m^Ooris^ipblishea between foe pro- 
per motion of t|m kmrq ejnd foe total motion of foe 
pendulum# txanogiisiites physically the effect which 
the ciim^e of foe koife would have upoD tlm os- 
ctllationa, if it. consisted really of a sim]^ cylinder 
without mass attached to foe wire.^ 

lI^MaTHoo Of KiTim 

]fhO mefood amdoyed by Cjapfein Kater tp mea- 
^ ** dumbfounded upon 

" It whatever be foe 
> centre of oscillation 
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Pendulum, and the centre of Bnipengion are reciprocals to each littlainfluence^i^hidi tbqr hive f$ oof of tbe-nrinpr Patrihlom. 
other, 8 theorem of #jUch we have aiM^^ pAa^ibiaci^ Mr'PftelMiattah^ this Siect^ 

demonatration. To reaHae thbr diapoaftidii, Mr tafi upcm ^thelenjfl of M 

ter choae a body of sncb 0 Ibm^: It waa easy to thtodd! fiKUi a hhdt gi^nd, ml or |iim 4 tt«e» that 

determine by CBlcitIadoa>fha^ 1 (|M^^^ of ijL i$ and no mmt 

ita centre of oscillation fMo^poaiteoiiL of the i^oi^ths baft^of^ penduluntc wlm ^ ia at rest 
axis of sftspension. These two »polnti being thos ' inTm sftoatjbti of ilho iierficaL Tma saM^oocniita* 
known, he fixes there immoveably two knives {laral- tionnimg then bbm^ed during the mdum oifthe 
lei to each other. In the space wjb^ separates ddck flidof the pmaalum, serves to fix the ipsHait 
them he then adapts to the body a fnovieme weight, of ooincidence ; and Mr Katee^finds, that in this 
and having firit placed it at random, 4|e makes ttie joumner there cannot be any eiyor greater than a 8a« 
system osallate socoeastvely upon the oi!ie kiiifh and C9Pd W tha instant to vhuh eoincidcnce be- 
upon the other. If, as it almost always happens in Imun* ^ 

the first trial, the owfllfitiolis jfwvihrtned in tne two , %li^i}tpi of the deti^ of the obs^vation are the 
cases are of unequal duration, he moves the interme- same as hi Borda's nrocpsa* Thp amplitude of the 
diate weight, so as to brkigfhem nearer to an equal!- aVc of oscilUtiqn is opservfd at ciuh coincidence, as 
tx; then, comparing the^4taew by observation, he well as the stateof the barometer and tbraometer/ 
finds necessarily a less disparity between them, whjieh apd these are employed^ in the same manner, to re- 
he again reduces, until at last, after a few the duce the oscillations to wfiat they would have been, 
duration of the oscillations pmbrmed round the two if they^ had taken place in vacuo, and with ampli- 
axcs become exactly equal. The Justness, as watt as tudes infinitdy small, at the observed mean tem^- 
the rapidity of these reductions, ore fiivoured by the rature of the oscl^ting body, 
form which Mr Kater has chosen for his oscillating It still remains to obtain Uie length of the simple 
body. This form is a smiple rectilineal bar of cop- pendulum cotreqionding to this rate of going* Ai- 
per, towards the two exirmitles of which are plaoM ter an equality has been obtrined in the osaUations 
two known weights ; the one of which is iimnove- round the two knifes, this length is ^ual to the duu 
ably fixed, and the other b<^g moveable, but, at Ae tance betwm'the e^s of Uie knives, at the mo- 
samp time, capable of being fixed in a simibv mlh- ment of the ^sjjplation of the pendulum, at least it 
ncr, serves first, by its motion, to establish between we consider t^se edges as lineal axes. It would be 
the two luiives, not exactly, but approxiQiatem that evidently fanp^sible to observe the distance in ques- 
reciprocity between the osdllationB to whioi it h tion during me actual motion of die pendulum ; but 
desired to bring up the system. This reciprocity is this defect may be supplied by determining it Srat 
then rendered rigorously exact, by the much more for lonie knoiim temperature, and reducing it by 
delicate motion of a third smaller weight placed be- pilculatio^^ tpe value which it ought to haVe dur- 
tween the knives, in that part of the rod, where we ifag the comddences, according to the temperature 
know, by calculation, the effect of its displacement at the time these took place, and the dflatation of the 
will have ftie least sensible influence upon the oscU- substance of the j^aulom, which is idso known. It 
lations, whidiVs found to be towards the middle of is thus that &ater operate^ and he has obtained 
the^rad,''hi tjm division of the weights adopted by the true disMonce between th# Knives, in comparing 
>^rKater. .divided scale, engraved upon the w it by a microscopic process, with the metu rule 
of the penduffimi itself, serves to measure the dis- whidi he employed as a^standard of measure. In 
placement of 'this latter moveable weight In the order that this operation may be put in practice, the 
experiments of Mr Kater, this scale was divided ihtb VWO edges of the knives must be very exactly paral- 
Ifiths of an inch, and a displacement of IS parts pro- Id. Mr Itater accordingly disposed them in this 
duced a difference of about four seconds in the diur- mannerliefore the eneriments, employing the meo- 
nal rat^f the system, reckoning sexagesimolly ; sure itself of their distance tPi^ermine and to prove 
wj^se^e may be able to appreciate the extreme theaccuracyoftheirpo8ition,to which they were gra- 
^*tidiMtena88 of this mode of rmpilation. Tfie baTj dually brought by means of adJuttmg screwy which 
widi its weights, is represOiitea fig. 8, Plate CIS. allowed each knife to move by very sm^l displace- 
Pig. 9 shows its disposition daring the observations. inents« He idso took advantage of this method, toren- 
It is then, as appears, placed b^ore a clock, with der their direction quite perpendicular to the lengA of 
which it is compared, by means of a fixed the bar. X^wtly, as the distance between theTcmves, 

after the method of coincidences of Borda. But {faje wtddiwe are seekingtDdeU^iiif, is that which took 
mode of experiment employed by lUter,^%qoiruig plaqe when the pendulum wfsjn a vertical rituation, 
the oscillations round the two axes to be observed & Mr Kater, during the measurement, applied to the 
a state of rigorous equality, it bepomea nOcessaiy to bar^ no# boriaoim, a foredof longituofiial traction 
avoid, in tiieir comparison, every diange of tempe- eqtU|I to what it exmtedKeentself by its own weight, 
rature, aii4 thus it is necessary to make the awts a^d in a stote of osciUation^ In edkadsting the in- 
ind^ndent of the variations cf this kind, which in- fluence whidb the Curvature «f the knives, supposing 
evitablyarimintheatmo8|diere. That could oqlybe k tube drciAai:^ can have upon the length of the 
obtained by rendering the series of coincidepces very sfan^ pendulum* deducedjkom the oscillations of a 
short, and multiplying the sucoesstvpiimrsienaff the nbfakx a^^arehss, Af. La fiaoe has found it to be 
appat^uK Batmen, to bbtaio the saineemiot^ess,it eqiielimnotbing,m^d that Biis length was always ri- 
18 necessary to fix the coinoidencee with mnch great- goroudy equd to the distance between the edges of 
cr predsiop thim in tim method of Boida, whm the me knives. ' This theorem U^nly true, on the sup- 
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Pendulum, pobition that the tw<i edges are of the same curva* 
ture ; but whatever piecaution mav be taken to ren* 
der Aem identical^ even making toeiD toge^er^ and 
with a single piece of ateel« it will be imposbible to be 
assured, that there may not be found differences, not 
merely very small, but very considerable in the radii 
of curvature of their osculatory circles ; since these cir- 
cles are the result, not of any measured and geometri- 
cal Operation, but of a work of reducing and polidiing 
necessarily vague and irregular. It would appear then ' 
by this, that the results of iliia method wotud still be 
Mulnect to the same uncertainty in thecas the results 
of tne others arc ; but these uncertainties are dispel- 
led in both cases, by the experimental proofs already 
described, that, in the process of Borda, the figure of 
. the edge of the knives has no inffuence upon the 
lengtli of the simple pendulum, deduced from their 
oscOlations. In short, what completes the proof, that 
these two methods do not include in themselves 
any source of inaccuracy, is the surprising and al- 
most ideal coincidence of the results which they 
afford, notwithstanding the diversity of the two 
processes. We abaU have occasion to give a strik- 
ing proof of it at the conclusion of the ensuing pa- 
ragraph. 


lum of any form whatever, but having its mass and Pendulum, 
figure constantly the same, anil make it oscillate sue 
cessively in different parts of die earth, it is the same 
thing as to cause a simple pendulum oscillate suc- 
cessively in the same places. But, supposing the 
oscillations performed m vacuo, and with infinitely 
small amplitudes, or, what is the same thing, sup- 
posing them reduced to diese conditions by calcula- 
tion, the durations, T'', of the oscillations of the 
same simple pendulum, whose length is /, are con- 
nected with toe intensities, g' of the gravitating 
force, which impels them by the following relations, 

II xr" T'2 

whence we obtain, 

^ d t> 

that is to say, that the intensities of the gravi- 

tating farces are reciprocally os the squares «of 
the times of the oscillations ; or, what is the same 
thing, they are directly proportional to the squares 
of the numbers of oscillations made in equal 

times. For let N", be these numbers, and T 
the total time which corresponds with them, then 
T T 

T' will be equal to jp and T" equal to — ^ , so that, 
by substituting their values, the preceding relation 
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The two methods which we have been explaining 
make known the absolute lengths of the simple pen- 
dulum ill every place where it is observed. Both 
of them, therefore, require to be absolutely deter- 
mined, on the spot, in lineal measures, and this can- 
not be done with sufliciept exactness but by a process 
of extreme delicacy, the practice of which implies 
numerous preparations, nut when we wish merely 
to determine the ratios of the lengths of the simple 
pendulum to each other, for diifeteA place# on 
ttie earth, we may obtain this without^any absolute 
measurement ; and by the mere comparison of the 
oscillations mode in these places in equal times by 
a compound pendulum of any form. To demon- 
strate this, suppose, first, that the figure of the mass 
of diis pendulum is quite invariable, and that it suf- 
fers neither dilatation nor contraction, by the chan- 
ges of temperature ; or, what coniee to the samg thing, 
suppose th€' observations arf alvTays made during 
temperatures exactly equal ; in this case, according 
to the formulas laid down in the beginning of this ar- 
ticle, the length I of the simple pendulum isochro- 
nous with that compound pendmom, %oaf be ex- 

Q 

pressed by --r-x et be^^g the mms of the oscillating 

body, h the distance ofjts centreof gravity ihim the 
axis of suspension, and,n^y, C its momentum of in- 
ertia, that is to say, the^wi^Of alt the eleinents of 
its mass, mnltipli^ by /the ^uares of their 
tive distances firom the axis of suspension. This 
length /, then, will beuthe same in srhatever place 
we observe it, since (ts analytical expsussion de- 
pends only on the figitfe of the osdlikting body, 
and tlte density of its parte ; but in tio respect 
on the intensity of tl^e ^ravilating force which im- 
pels it; so that, if pe take any compound pendu- 
1 • 


N"* 

wiu become By such experiments, then, 

made, with the same compound pendulum, we may 
be able to determine the relative forces of gravity in 
the different places of observation. But we may, 
with equal facility, deduce from them the ratios oi 
the absolute lengths which it would be necessary to 
give to two bimple pendulums in the same places, 
for making them bear an equal number of oscilla- 
tions in a given time; for example, to beat the 
mean second. For let X', X*^, be Cliese luiknouri 
lengths, since the corresponding timte of nji^lation 
arc each one second, we shall have our genial 

formula I*'* whence we obta^ 

X* a*' 

that 18, that the lengths required arc pro- 
portional to the intensities of gravity m the two 
plai^^B. But we have seen, that uie ratio oi^Im gra- 
vitating forces may be deduced from* tlie otAerv.' 
tions made with Ae ^ame compound pendulum, 
and introducing this determination into the preced- 
X" N"* 

ii^ expression, we obtain 'p = Hciicc, when 

We hav^observed the numbers of infinitely small 
osciUatkm mode in two different parts of the earth, 
by the sfme compound pendulum, of a constant 
form, the ratio of the souares of these numbers will 
be equal to the ratio of tne lengths of the simple pen- 
dulums, which swing seconds in the same places. 
All these results suppose, as we have seen, that the 
mass and form of the compound pendulum are ri- 
ffOroiioly the same at the two stations. To obtain a 
degree of penngaeney in the mass, we form the pen- 
dulum of metal, CBStvin one piece, to which we adapt 
for suspension a knife edge made by a process which 
ensures die finnim of connection, and we take 
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l\;nau1om. every precaution possible to prevent any physical or 
chemical alteration from modifying it during the car- 
riage. But the permanency in its dimensions and 
figure is much more difficult to be obtained, be- 
cause the inequalities of temperature in the different 
places of observation, and tlie accidental variations of 
natural heat, even in the same place, tend perpetual- 
ly to disturb it. It is physically impossible to pre- 
* vent the effeetb of these alterations in any other v^ay, 
than by preserving constantly round tlie pendulum 
the same artificial temperature ; a method which has 
been really employed, but which requires very great 
precaution -I to render the tempqratim* round the 
pendulum uniform, and a constant attention to ina- 
Tiage the sources of cold and of heat in order to 
maintain it at the same fixed degree. It is on this 
Account more simple, iznd perhaps more accurate, 
when the thing is possible, to dispose Uic expe- 
nincnt so us to have only very slow changes of 
lempcrutiire ; then to allow the pendulum to partake 
of these changes, and to correct this eficct on its 
foi’Mi by calculation, from the observation of the 
teniperaliire, and the knowledge of the proper dila- 
tation of tlio siibsUince of which it is composed, 
'fhis courectiou is extremely easy ; for if we resume 

tlie expression I which expresses the corre- 

sponding length of tile simple penduliiin, the momen- 
tum of inertia C is of the same o^dcr as the mass, 
multiplied by the square of the dimensions of the 
oscillating body, and tlie denuniinator mh is the pro- 
duct of this saint mass by a single dimension ; 
whence it is easy to conclude, that if the dimensions 
slioiild ^ary in the sdnie proportion in every direc- 
tion, which really happens in changes of tcnipera- 

ture, the (|u*^ntity —7 will vary according to this sira- 

■ J flln 

'pie proport ftjn Hence, if we name I tlic length of 
tlie aimplc/pehdulum, isochronous with the com- 
jiound penluluin, when the latter is at the stan^burd 
teniperatVc t, and denote by I' the analogous length 
when tln^em^crature is representing also by K the 
lineal dictation of the mass of the pendulum, for a 
change^f one degree of the temperature, and for 
equal to unity, we shall evidently have 

1 -j- K (^' — t) I . Suppose now the pendulum 

I' has made a number N' of oscillations, in a given 
interval of time, for example, a mean solar day, it 
will be easy to calculate how many the standard * 
pendulum I would have made in tlie same tinie^ if it 
had been acted on by the same force of gravity ; 
for the squares of the numbers of oscillations made 
in e(|ual times being reciprocally as the length of the 
pendulums which perform them, the square of the 
number sought will then be 

Hence wcobtainfor this number itself N V I + K(/'— 0; 
or reducing the radical into a series, and limiting it 
to the first power of K ; N'+ JN'K(<'— <). This 
approximation is always sufficient, b^use the co- 
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efficient K of the lineal dilatation is always very 
small in solid bodies, and the difference /'— < of 


the natural temperatures in the places of obser- 
vation can never exceed a small number of de- 


grees. Caj>taiii Kater, for example, has operated 
with a similar pendulum, made of brass, me ob- 
served lineal dilatation of which was 0.00000982 
for one degree of Fahrenheit. In an experiment 
made in London, this pendulum was found to per- 
form a number of oscillations equal to 8G051.32, the 
temperature being 7H«6. If we wish to reduce this 
experiment to the standard temperature of G2 de- 
grees, which was adopted by Mr Kater, we shall 
have N'=86051.32; Kz=0.00000982 ; /=+0®.(;, 

whence we obtain, for the correction of the tem- 
i^rature, JN'K(/'— <)=r+4".04', that is to say, 
four oscillations, and four hundred parts, added to 
the number of oscillations observed. By operating 
in the same manner in every other case, wc can re- 
duce all the observations to the constant tempera- 
ture once fixed as a standard. 


But one of the indispensable elements in this re- 
duction is the actual temperature of the pendulum 
during the experiments, and some precautions are 
necessary to obtain it with cxactnel^s. For the pen- 
dulum being always very large compared with the 
thermometers, which we can place by the side of it, 
it partakes mucli more slowly than them of the va- 
riations of temperature, so that it ought always to 
be a little colder than the thermometers when the 


temperature of the air is rising, and a little warmer 
when it descends. It would be impossible to esti- 
mate these differences of state; but we can render 
their effect insensible, by operating in a room, so 
large and sheltered fVom the sun, that the tempera- 
ture remains in it nearly constant, or at least siifiers 
such slow variatitms, that the muss of the pcndulurii 
has time to iMrmke of them. For in tlmt case the 
thermometers w ill point out the state of this inah^ 
in indicating that of the ambient air ; or if there re- 
mains some difference between both, the effect of 
this will disappear by compensation in a t»crics of 
experiments sufficiently repeated. 

We have mentioned above, that the corrections 
relative to the amplitude of the ares and the densitv 
of the air, are made in every place for the compound 
pendulums, the same as in the experiments with tin* 
absolute pendulum. The duration of the oscillations 
may also be determined in the same manner In 
the method of coincidences, comparing the experi- 
mental pendulum witli a clock that is actually regu- 
lated by astronomical observations. I'hus iii^apply- 
ing this process, and thcs\ corrections, we shall ob- 
tain the numbers of oscilfations which a compound 
pendulum would have made at the different stations, 
if it had oscillated invj^io, and at a temperature 
always constant. 'WJience we may then deduce thi* 
relation of the intensity gravity at these stations, 
or the ratio of the leti^s of the simple penduluiii, 
swinging the same fixed number of seconds in a 
given time. ? 

To give an example of this deduction, we shall relate 
the following result, obmined in 1818, by CapUiiii 
Kater, with the same coiApound pendulum the dila 
tation of which is stated aljovc. The numbers of 

R i 
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Fenduliim* oscillationt expressed in the last colimii are redu- 
ccd by calculation to tlie Ctise of amplitudes infinite- 
ly smallj the pendulum in vacuo> and the tempera- 
ture beiniil^ the standard of 62^ Fahrenheit. 


Nsmet of the 
Place*. 

latitude* of the 
Station*. 

Number qf Otcil- 
latioo* of The 
Compound Pen- 
dulum in 24 mean 
Solar Houra. 

London, • 
Lei^ Fort, 
Unst, . . 

fil® 31' 8*' 

55 B8 37 

Go 45 25 

86001* .80 
86079 .«8 
86096 .84 


From oUier expcrimctits previously made by means 
of tlie method of Inversion^ Captain Kater had de- 
termined the length of the absolute second iiendulum 
at Londoiu precisely at the same placc^ and in the 
same room, where he bioee made his coni|^und pen- 
dulum oscillate. 'J hib length expressed in English 
inches, on Sir George Shuckburgh's scale, was found 
to be .S.9. 1 8908 inches. If then we call thialength X, 
and X',X" the analogous lengths for the two other stap 
tions of Leith and of Uiist ; also N, N'.N'' the num- 
l)er of oscillationa of the portable pendulum in tliese 
tliree stations, we sliall have, according to the formulae 

above laid down, X^=X.^^ ; X"=X.-j^, which will 

give for the length of the simple pendulum, at the 
ration of Leitli, 89.15/i38 inches, at the station of 
Unst 39.1714'1 inches. Now, by comparing, by me- 
thods of extreme precision, the scale of bir George 
Shuckburgh, Mu'th a metre of plutina, executed un- 
der the directions of the Board of l.<oiigitude of F ranee, 
and verified by a commission of several members of 
this body, Mr Kater has found that the metre, taken 
at its own standard temperature, which is that of melt- 
ing ice, is equal to 89*87079 inches of the scale of Sir 
George Shuckburgh, taken also at its own standard 
temperature, which is 62 degrees Fahrenheit. (Icnce, 
it fmlowsj tliat any length I expressed in inches of 
this scale, token at its staudord temperature, is equal 

in millimetres to • The preceding 

89.07U79 

lengths of the simple pendulum, both at Leith and 
Unst, being already r^uced to this standard state, 
we may apply to them directly this formula, and de- 
duce in millimetres the following values, whidi are 
set down, compared with tliose of Biot, obtained by 
the method of Borda, irom observations made witn 
great care, the preceiling year, in the same stations * 
of Leith and Unst, wheri^' Captain Kater has since 
gone. ^ 


Name* of the 
Station*. 

Length* of the' 
Simple Pendu- 
lum according 
to Kater. i 

Length* of the 
Pendu- 
jutii according 
to Diot. 

Difference* of 
Eater** Mea- 
iuremeat. 

Leith Fort, 
Unst, 

1 m m 

994.538685 

994.935840 

h94l^24453 

m4^943083 

mm 

+ 0.004282 
—0.007243 


excessively minute, for they consist only in some thou- 
liii 
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sand parts of a millimetre, which is equal to ‘ 

1 j vCM/ytivU 

of an English inch; and they are besides affected with 
Contrary signs at Unst and at Leith. We may rea- 
sonably conclude then, that they fall within the li- 
mits of tliat uncertainty to which all physical results 
are subject ; and it may therefore be interred, that 
the method of Borda and that of Captain Kater are 
equally precise, and giv-e botli, with exactnesb, the • 
absolute measure of the pendulum. 

Ill attempting to carry compound pendulums on 
distant journeys, or when wc are obliged to ob- 
serve them in places where the apparatus cannot 
be fixed to 8o)jd buildings, this must necosbarily 
be modified, so as to be complete in itself. To 
do this, We may prepare for the pendulum a 
support of metal, made from a single casting, the 
feet of which spreading out. can be firmly fixed 
in the ground, while they allow the pcncluliiin, at 
the same time, to oscilKitc at freedom bttuecn 
them. I'he upper part of tliis support must con- 
sist of a plate having a longitudinal opening in it, to 
allow ihc stem and knife of the pendulum to }>aKs 
tlirougii. On this is fixed, with long screws, a ])o- 
lished plate pierced with a similar opening, and 
which can be set horizontal with a spirit-levc*! before 
fixing it ; and it is on Uiis plane tliat w o place the 
knife of tlie pendulum. A divided scale, uiiconiu ct- 
od with the pendulum, is placed horizontally, imme- 
diately under the lower extremity of its stem, uhich 
being furnished with a point, indicates, by its excui- 
sious upon this scale, the am]>litiu]es of the oscilla- 
tions. In order, now, to determine the rate of the 
pendulum's going, it is not always pos'^ible to pro- 
cure tlic necessary facilities for employing the me- 
thod of coincidences. In that case, we may substi- 
tute for it the comparison of the pendulum with an 
adjoining clock, or else with a chroiKiTi' 
ing as Bouguer did, the whole oscillatj^V^ which tJik 
pendtilum nerforms during a gi vei;^ tibie, and de- 
termining tJic fractions of oscillations, i|yr observing 
tl# part of the amplitude witli which &e point of 
the stalk corresponds at the coniinenctmelkt and ter- 
mination of the interval of the time obscrWl. But 
in making use of this last process, which is Vidispcn- 
sable fur fixing the extreme terms of each cdkq;)ared 
interval, we can dispense with the counting of 
oscillations one by one ; for, it will be sufficient to 
follow them with a counter, the rate of which is lul- 
justed very nearly to that of the experimental pen- 
dulum, and which we take care from time to time 
to regulate according to it; accelerating or retard- 
ing its raotm by an impulse given to its lens before it 
has lost or gained a whole oscillation. This last part 
of the proceeding has been suggested by M. Arago, 
and employed by Captain Freycinet in his voyage 
round the world. Then it only remains to fix, % 
observation, the position of tlie stem upon the arc of 
amplitudes at the periods of comparison with the 
chronometer or the clock, and from thence to deduce* 

Uie fractions of OHcillations wliich the counter could 
not indicate. These fractions may be obtained from 
the mathematical law which regulates the motion of 
the pendulum in each oscillation. If we call 2a the 
whole aiDpUtude with wU^ the pendulum oscillates. 
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I’enduliim. arid T the total time which it takes to describe it, also 
« the arc which it describes, during the time t, in 
falling from the extremity of this amplitude, the law 
of tlie descent, hmited to small amplitudes, gives 

83;:2asin* {90"4| so that, by representing the 

half-umplitude m by 1000 parts, and supposing t 
successively equal to of T, or of the du- 

rfltion of a whole oscillation, we obtain for f the fol- 
lowing values . 


Valuos of / in 
lOtlis of the 
wholo Oscil- 
Ifltion. 

Portions of the 
HAlf-Amplitudft 
deecribra. 

1 

48.9 

2 

191.0 

S 

419.2 

4 

691.0 

5 

1000.0 


It would evidently be of no use to push the cal- 
culation of tiicHe numbers beyond a half-amplitude, 
since they must be symmetrical on each side of the 
vertical, when the values of the time t are reckoned, 
as tliey always can lie, IVom the extremity of tlie 
half-osrMllation in which the pendulum actually is. 
This being understood, the use of the table is easily 
expl.iined ; for the immediate observation gives the 
dcnii-amplitiidc tf at the period of the comparison 
with the chronometer ; it gives «i]so, at this instant, 
tile ^.lluc <»f the arc e, according to the division on 
the ssccilo of .implitudes to which the stem of the pen- 
dulum coiTcspciiids. Dividing s by a, the decimal 
fractum which will hence ri'sult being multiplied by 
Uie miinl)er lOOO, may be compared with Uie nuin- 
IxM' liiu d ill the second column of the above 
Ufl)le ; and i,\p column will immediately give, 
eiilicr direciy’kor by interpolation, the fraction oi’ 
time corresionding to this position of the stem, a 
fraction wh^h must be added to the whole number 
N of the Receding oscillations, if the pendulum is 
on iu decent towards the vertical, and subtracted 
from N if tlic pendulum is on its ascent towards 
the c of the oscillation. 

cxi)criment8 on the variation of gravity at dif- 
ferent places on the earth were not at first made with 
n free pendulum such as we have now described, 
but with a peiululum adapted to a clock. It was in 
this manner that Richer discovered the existence of 
this phenomenon in 1(772, in a voyage which he 
made to Cayenne by order of the Acod^y of Sci- 
ences, for the prosecution of various researches In 
physics and astronomy, among the number of wbidi 
was the measurement of the pendulum. On his ar- 
rival at Cayenne, Richer remarked that his clooki the 
weights of wliich hud not been altered since his de- 
parture, had a diurnal rate of going of 2' 28'' slower 
than at Paris; and not only did this observation 
prove the fact of tho diminution of gravity, in going 
from the pole towards the equator, but if we had 
known the deUils, particularly in regard to the rela- 
tive differences of temperature, we might then proba- 
bly deduce a more certain and exact measure of this di- 


181 

minution tlian what can be drawn from tho absolute Pendulum, 
length of the equatorial pendulum, determined by 
same Richer at Cayenne, w ith the imperfect methods 
which were then in use. We sliall not dissemble that 
this assertion requires some proof; for the mode of 
observing by^ clocks appears necessarily subject to 
great uncertainty ; the imduhnn's own motion be- 
ing constrained or modified by the motion of the 
wheels. But this influence is not, (perhaps. In reali- 
ty so great ns one would be led to suppose ; in fiict, 
it is not the pendulum, but the wciglit applied to 
the clock, which makes the wheels move; the |>endu- 
luro merely regulates the intermittinces in the fall 
of this weight by its oscillations, which stop it and 
set it free by turns; and this alternation is per- 
formed b^ means of* the escapement which now 
disengages itself iVom the teeth, and then lays hold 
of them again. When it is disengaged, the action 
of the weight which turns the wheel excites it. 
and accelerates its fall in its descent. But, in tlie 
ascending half-oscillation, which follows, tlie some 
action confines the pendulum and retags it ; so 
that these two contrary efforts, which both operaid 
with very slight dej|;rees of friclionf appear like 
resistance of the air, and every other constant firic- 
tlon to balance their mutual influences on the mo- 
tion, in each whole oscillation, and merely to limit 
'the amplitude of the arcs in which this oscillation 
takes place; a limitation which we can easily take into 
account, by observing the amplitudes, and reducing 
all the oscillations, by calculation, to the case of their 
being infinitely small. It would be curigns to make 
experiments on thib subject, and it would be easily 
done ; fhr it would be sufficient to vary the weight 
applied to a clock, and fo see if the variations of 
- amplitude which would result are such that, in pay- 
ing attention to them, tho clock may be brought 
back to itS’ original rate. Some observations already 
made indicate tlie exactness of this restitution, or at 
least the very near approach to it. 

In the travels in Lapland, for example, under- 
taken by the French academicians in 1736, an ex- 
cellent clock Aiy Graham was carried out to be 
einplo}ed for detcrminir g the variation of gravity. 

This celebrated artist had constructed it for this pur- 
pose, and had done bo with very particular care, 
in order to render it more steadily comparable with 
iihelt) he hud adapted to it a pendulum^ formed of a 
simple verge of copper, to the bottom of which was 
affixed a lenticular mass of a constant weight ; and 
he had provided pieces which raised the rod up 
during the voyage, and kept its summit IVesi fitnn 
all contact, bo that the k sife edge emdd not be al- 
tered by any friction against the plane of suspen- 
sion, although the rod was always at liberty to 
follow the dilatations ^d contractions produced 
by the changes df teffiperature. Now, in the ac- 
count of the labours ccmnccted with this opera- 
tion, which Maupcrtiiis nos published under the 
title of Figure de la Terre Veterminee, we find, 
that with Uie action of f u- weight, usually applicil 
to this clock, it made., at Paris, 8639 fluk- 
ing a revolution of the fiieii stars, in riescribing arcs 
of 2” liy on each side of the vertical, while, with a 
weight twice os small, it made y more, that is. 
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!*• in tht» saiiic interval, describing arcs of 

1 ^ 15'. Now, if we apply here the correction relative 


to the amplitude 


of the arcs, which iiT ~ N sin* a. 
Id 


culling N the nuTiibcr of oscillations, andatlicdcmt- 
Aiiiplitudr, we shall then find, that in the first case 
it is necessary to add 7'' 711 oscillations, and "in the 
second, to reduce eadi of them to the cose of 

amplitudes infinitely small, which gives 8Glt02.1 
uitd 8h'401.0 for tlie total number of oscillations in- 
fimtcly small in the two cases. These quantities 
only differ by l.l, and as the observations at this 
period were not carried to a greater exactness tlian 
this difference, it would be of no use to look for a 
metre perfect agreement between them. Wc have 
still the example of a similar proof made by Cirdiatn 
himself, upon another clock, which he had construct- 
ed to determine the variation of gravity between Lon- 
don and .famaica ; an object for which it was really 
employed ; its rate having been observed for this pur- 
pose by (irnham in London, and at Jamaiai by C. 
Campbell, a skilful observer, and the friend of Brad- 
ley. In tile account of this operation, which has 
been given by Bradley himself, in No. 431 fif the 
Phthsophical Transaeiions, it appears that Crdiam 
having taken away the weight from this c]ock> 
wliich was l^lb. 104oz. and having replaced it by 
anotlier of 6lb. 80*^, the amiditudes of the oscilla- 
tions, which were at first 3® 30', were reduced to 
and ^e diurnal rate of tlie clock slackened by 1 J"- 
Now, if wc reduce each of tliese rates to the case of 
ainplitiules infinitely small, in taking successively 
for a, 1® 15' and T 15', we find for the reduction in 
the first case in the second of which the 
difiereiicc is 2".4, instead of I", which Graham had 
observed ; and as this able artist had Inot had any 
other end in view than to prove the small alteration 
ill the diurnal motion by a chniigd of weight so con- 
siderable, it is possible tliat lie may not nave taken 
the same pains in determining the temperature and 
other details of the observation, which he would 
have done if he liad been seeking to determine an 
element of correction with a perfect a^puracy. It ap- 
pears very probable then, by tliese examples, tliat in 
clocks constructed in this manner, the action of tlie 
weight, transmitted by the wheels, accelerates the pro- 
per motion of the pendulum, during each descend- 
ing half-oscillatiou, as much nearly as it retards it in 
the ascending half-oscillation which follows. So that 
these opposite modifications seem to compensate each 
<ither, at least with a sensible equality, in each com- 
plete oscillation. Whence we may conclude with 
e(|UdJ probability, that the greater or less facility in tlie 
motions, and the various energies of friction pro- 
duced by the unequal tenacity of the oil, at different 
periods, and at dlffei*ent ti|^)>erature8, can have but 
a very small influence on 'proper motion of 
H pendulum, and which must become quite in- 
sensible by employing bn oil of tried perman- 
ence of constitution ; ai\d above all, by produ*^ 
cing artificially, at all the stations, the same fixed 
temperature as was done by the French academi- 
cians in 1736, in their jouiAies in Lapland, and also 
by the intrq)id English nj^riners in 1820, in their 
memorable voyage to Nortli Pole. But admit- 


ting the <*uu8tancy of the results obtained at the Pendulum, 
same place by this mode of observation, which, we 
repeat, still wantn to be completely proved by new 
exjieriments, it is clear that no otlier metliod could 
be more convenient. F or it w ould be sufficient in 
every place to prepare the clock ; to set it up, with 
every precaution in levelling, which can place it in 
a state and situation similar to itself ; tlien to com- 
imrc its retc of going ll|th the diurnal motion of the 
heavens, cither witli a small transit instrument, or 
even by means of a simple telescope, firmly fixt^ to 
some immoveable mass, and directed towards a star, 
the diurnal return of which could be observed with 
fixed wires, stretched in the focus. Messrs Breguet 
have begun on this subject a series of expcriinentb, 
but as the processes for determining results of this 
nature csinnot be too severely scrutinized, we sincere- 
ly wish tliat other obserx ers would make similar at- 
tempts, and publish the results deduciblc from tlieiii. 

Use of the Pendulum in dbterminino tjif Od- 

LATENE89 OF THE EaRTH, AND THE TmLNSITY 

OF (»JIAVITV AT DIFFERENT LATITUDES. 

According to the theory of universal attraction, if 
wc consider tlie eartli and the planets as having been 
originally masses in a fluid state, endowed with a 
motion of rotation round tliemselvcs they must have 
taken the form of a spheroid, fi.attencd at its poles 
and the force of gravity, which is observed at tluir 
surfaces, would then be the result of two distinct 
forces, of which the one is the general attraction, (»\- 
erted upon each point of the surface by all the par- 
ticles of matter in the spheroid, according to their 
masses and distances ; and the other is the centrifu- 
gal force, excited at the some point by the motion of 
rotation. But the intensity of the attraction, excTted 
upon diflerent points of the surface by the whole 
mass, must be in general variable, as will 
trifugal force. The union of these twi^^auses, then, 
must produce in the force of gravity \ne(|ualities, 
winch observation may discover. But may easi- 
ly rid tliese inequalities of the effect of tlKvCciitrifu. 
gal force ; fur this can be calculated lor eS *h point, 
when we know the dimensions of tlie sphy'oid, its 
rotation, and tlie axis round which it turn\_ The 
observations thus reduced present results whu^ are 
only dependant on the attraction of die spheroid up- 
on whicii they are made ; and they may consequent- 
ly serve to determine its exterior configuration, aa 
well as the lAws of density, by which the attractive 
matter is distributed through its interior. I'he re- 
markable discovery of these relations, between die 
force of gravity at the surface of the heavenly bo- 
dies, and dieir form, as well as their internal con- 
stitution, we owe to Newton ; and diis great man, in 
following them out, detcniiined even the value of 
the oblateness which die terrestrial spheroid ought 
to have, supposing it elliptical and homogeneous, in 
order to be in cquilibrio with its actual velocity of 
its rotation. He thus found, diat denoting by 9 tlio 
observed ratio of the centrifugal force, to the force 
of gravity at die equator, the oblateness of d:e sphe- 
roid must be ^0; andss 9, firom observation, may bo 
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estimated for the earth at 0.00346031, 

. 289 * 

5 1 

there results the oblateuess or 0.004328,* 

4 zai 

.1 quantity much superior to the observed value, 
0.00326; which shows that the terrestrial spheroid 
is not homogeneous. But, as this element of mda^ 
sure had not as yet been determined in the time 
(if Newton, he could not draw this consequence. 
He confined himself, therefore, to the determi- 
nation of the variations of gravity in the case of 
die supposed homogeneity^ and he found it, as it is 
in fact, proportional to the square of the sine of 
tlie latitude. But he erred in endeavouring to ex- 
tc 1(1 these determinations to the case of any ellip- 
hid, composed of concentric strata of unequal den. 
sity. For, finding that the observations of the pen- 
dulum gave the actual variation of gi'avity in pro- 
(x;o(ling from the equator to the pole, greater tlian 
the calculation established for the case of homo- 
geneity, he thoiiglit that the oblatcness ought to 
incre.isc at llu' same lime witli this variation, although 
tile real inea'>urcs of degrees liavc since pointed out 
the 111 verse of this result ; for they agreed in giv- 
ing a blighter oblateness than 0.004325, witK a more 
considerable variation of gravity. Clairault, in 
his admirable work on th(» figure of the earth, 
was the first to point out this error which had 
c»)C<iped Ne>i ton ; and he demon btrated at the same 
tiin(* this remarkable theorem, that, in all the hy- 
jwithcses, the most probable that can be form- 
ed regarding the density of the interior parts of 
die earth, which must always be supposed most 
dense toiiardb the centre, there is always sucli a 
ixinncction between the fraction which expresses 
die difference of the axes, and that which ex- 
presses the diminution of gravity from the pole to 
die equaio*/ Jiat, if the one of these two fractions 
exceeds 0.00^ J'j, the second will fall short of it by 
die same (lur/itity ; so that dieir sum must be always 
ccjual to thellouhlc of 0.00132.^, or to 0.00865. In 
this case, ji^o, die length of the seconds pendulum 
varies froi J the equator to the pole, in proportion to 
the sqiiar/ of the sine of the latitude. Thus, calling 
X this length at any latitude L, and A the length at 
the equator itself, wehave in general X= A + B sin *L, 
B being a constant coefficient, to be determined by 
/ observation- It must be remarked, however, that 

this result supposes the lengths of the pendulum, 
to be observeil, at the very surface of die terres- 
trial spheroid ; for, in receding from this surface, al- 
diougli at the same latitude, the intensity of gravity 
diminishes nearly in jiroportion to the square of the 
distance from the centre, and consequently the length 
of the pendulum must diminish according to the same 
law. Reciprocally, then, if we have observed this 
length at any height h above the terrestrial surfkce, 
and that we have found for it a value expressed by 
t\ a being the radius of die earth at this latitude; the 

length reduced to the level of the sea will be , 

or But tins reduction may be simpli. 
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fied, by considering that, on account of the small height 

h “* 

to wliieh we can rise above the earth's surface, - is al* 

a 

ways a fractionso excessively small, that the first power 
of it is sufficient to be used. So diat, limiting ourselves 
to^is order of approximadon, the reduced lengdi 

will become /-f — . The term — forms then the 
a a 

cojrrcction which the experiments require that they 
may be reduced to the level of the sea, and thus ren- 
dered comparable with each other. Such is, in fact, 
die mode of reduction generally employed; but we 
niUbt remark that it is itself subject to uncertaiiity. 

For the mountains on which we ascend attract the 
pendulum by virtue of their own mass; in con- 
sequence of w'hich, it becomes necessary to pay at- 
tention to this attraction, that the reductions may ^ 
be made rigorously exact, instead of applying die 
bare formula, which supposes the observations U> 
have been made in the open atmosphere. But this 
is an inconvenience which is unav^^blc ; for it ib 
impossible to calculate exactly the peculiar attraction 
of the masses on which wc operate, since this would 
require the knowledge of their relative density, and 
even of the arrangement of the materials which en- 
ter into their composition. But, as wc cannot avoid 
this uncertainty, we must endeavour to render it 
as small as possible, by making our observadons as 
near the level of the sea as wc are able. We must 
then recollect, that, by ascribing at the highebt sta- 
dem die whole of the force of gravity to the sole 
and distant action of die earth, we suppose it to lx* 
more powerful than it really is. So that, by reduce 
ing it on this hypothesis, to what it would really U* 
if it bad been observed at the level of the bca itself, 
we commit a double error ; the muuntaiif s own at- 
traction tending, in this second case, by its contrary 
direction, to weaken tlie effect of gravity, u liich it had 
before augmented. Fortunately, the excessive small- 
ness of the highest mountains, compared >\ith the 
moss of the globe, must dimmish extremely tluMr 
relative influence, and render equally minute the 
errors wliich may arise from neglecting it. 

To determine, now, the coefficients A and B oi 
the general formula, wc shall employ the oblatcness 

0.00326, or ^ which M. La Plate has obtainad 
30b.75 

by submitting to a general and profound disciission, 
the ^measures of the terrestrial degrees, mid the 
lunar emialities depending on the oblatencs'^ df the 
earth. Wc shall join to it the lengdi of the sinmle 
pendulum of sexagesimal Seconds, found by Biot 
at the station of Unst, a length which, wc think, may 
be considered as on^ of j^he most certain that has been 
observed. Firs/, because having been the last of 
the observations made by flordif s method, it must 
have been taken with oil the precautions suggested 
by preceding experiments.* Second///, on account oi 
the great number of series from which it result^, 
these being 56 in number, and made with diffcreiit 
rules, and pendulums of i\nc(iual lengths, wliicli all 
ogre^ in assigning for die definitive result values 
offering excessively little fr^ each other. And, 



IWiiiuni. LoMtly, from the perfect agreement which is found 
between it and the results of the observations of Cap- 
toin Kater. This single absolute lengthy together 
with the oblateness 0.00326, will suffice for deterniin- 
ing the two constant quantities A and fi of the gene* 
ral formula, which expresses the length of the {pendu- 
lum at any latitude. Now, according to this forratila, 
the lengtli of the pendulum at the equator, where L 
is notliing, is equal to A, and at ttie pule, where 
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rhich is found level of the sea, which gives for the reduction Pendulum. 
+0-^”*002818. Whence there results, at the level of 


L=90^ it is A-f B. 


So that - • is the relation of the 
A 


total variation of the pendulum to its absolute length 
at the equator ; a ratio which is the same as that of 
the increments of gravity to the absolute force of 

gravity itself. Adding, then, ^ to the oblateness 

0.003S6, wc shall have, by the theorem of Clairault, 

the foUowing condition, ~ + 0.00326 = 0.00863, 
A 

whence we obt^ B= A.0.00539, and, consequently, 
Xrr A ( 1 +O.O0iSS9.8in*L). Xow, wc have seen above, 
tiiat at the station of Unst, in latitude 60^ 1-5' 25", the 
lengtli of the sexagesimal seconds pcnduluni dctcr- 

mm 

mined by the observations of Biot, was 994.943105. 
Tile height of this station was only 9*” above the 


the sea, the height 9{H«94'5923. Putting tliis value, 
then, and that of L in tlie formula, the coefficient A, 

mm 

is determined, and wc find A=990-879660. conse- 
quently B=5.340843 ; which gives for any latitude L, 

mm mm 

X=s 990.879660+ 5.340841 sin'^L. 

If we wish to reduce this formula in English indies, 

39.37079 

all the terms must be multiplied by — — — and then 
in. In. 

X=r39-On7150+0.21027328in2 L. 

Finally, if we wish to reduce it to the decimal pendu- 
lum employed by the French observers in tlieir c.ilcii- 

lations, we must multiply the terms by ^ 

the ratio of the decimal to the sexagesimal peiuliiliiin. 
Wc tlieii have 

mm mm 

X=739.687686+3.986917 sin^L. 

If we calculate from this lost formula, tlie lengtlm 
of the (|ecimal pendulum, for the stations where* the 
French observers have operated, from Formunter.'j 
to Unst, and compare them with their rc'ndts, wc 
obtain the following table. 


Names of (he Places. 


Cl( 

Bo 
Fi, 

Formentera, 


Katrics of the 

North Latitudes. 

Length of tt't Dpciintil Pendulum nt the 
Level of the Sta, 

Ob&triers. 


• 


KQQfflH 

Biot 


45' 

25" 

mm 

742.72 iisa 

tnm 

742.72.81 3G 

Biot, Miidge 


58 

37 

742.ti:i;ii() 

74'i.M.S48S 

Biot, Mjithiru 

51 

2 

10 

742,0.y80(>6 

742.077030 

[Biot, Malhicii,! 
Boiivard J 

48 

50 

11 

741.947360 

741.917490 

Biot, Mathicu 

4.5 

46 

48 

741.73.5 M2 

741,705180 

Bloti Mathieu 

44 

50 

26 

741.670048 

741.608720 

Biot, Mathieu 

41. 

36 

15 

741.654181 

741.612280 

Biot, raga,Chaix 

38 

39 

56 

7M.24‘l</jO 

741.252000 


I'vccss of Calcula- 
tion 


0.000000 
+0.01 29H1 


+V.06 1.328 


+a\)moi 


O.W)8O.0O 



The progression of the deviations contained in the 
lost ooliinin of thi'i table shows, in piocecding from 
the north to tlie ^olltl], a progressive decrease of 
gravity, greater in a slight degree than the elliptical 
figure requires ; si rcbult which had already lueen re- 
marked in regard to Scotland and Englaml by Captain 
Kater. It may be observed here, that the absolute va- 
lue of this variation for A'nst, Leith, and Dunkirk, 
agrees exactly with tliax which Captain Kater has 
found, or wliat could be deduced fromliih experiments. 
But the same effect is obser v 5 ^ to Continue through- 
out France, being most sensible at the station of 
Bourdeaux. It Ipecoriiefless even at Figeac, situat- 
ed more inland, and on a more solid base. It again 
becomes nothing at Forntentera, where the deviation 
. _ ... 

of the formula compared with observation is 

in a contrary direction, which would seem rather to 
indicate a slight local excess in the intensity of gra- 
/ 


vity. This singular anomaly, which is so stated, 
in regard to the force of gravity, throughout the 
tcvrestrial arc which extends over all this part of 
Euro|ie, is, without doubt, owing to peculiuritic.s in 
the geological constitution of the countries which 
are situate on it ; and it ap{>ears by this cxamplt', 
how well tlie observations of the pendulum are . 1 - 
dapted for pointing out the irregularities of this 
constitution. But, for this purpose, the observa- 
tions must possess so greett a degree of exactnose 
that the peculiar uncertainties to which they arc 
liable may be, as we may 6up{>ose they were in 
those which we have employed, much smaller than 
the variations of constitution which they are intend- 
ed to indicate. Here it may be remarked, that the 
part of France, where these variations are the most 
sensible, are precisely the same where there. were 
found, by Dclambrc's observations, the greatest ano- 
malies in the lengths of the degrees. 
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Pindiilam. From the preceding formulae be deduced 
the variation in the diurnal rate whum a compound 
pendulum, of an invariable form, mustpreaent ivhen 
carriuil to different latitudes. If we denote by 
N, N', the number of oscillations of this pendulum 
at two different stations, where the lengths of the 
simj)le seconds penduliAu arc X, X^ we have shown 
>/ X' 

above that whence N'*=:- .N*. Now,calling 


c^ling equation, we 


I4, L' the Latitudes of the two stations, the above for- 
niulfC give tile values of X and of X', as well as their 
relations; sub^tituting, then, these values iiitlicpre- 

obtain 

A+B bui ^ L 

\n expression by means of which we can calculate 
N*when wc know N. 

The total variation of gi-avity from the equator to the 
pole IS so iiu<iiisi(leruhlc, that the difference betvieen 
the niiinbei a N, N' is a1 wa> a very small conifiared with 
these numbers themselves. '1 his difference, tlicn, is the 
(‘lenient winch we must try to jiut in evidence in the 
forniiilfe. But nothing iseasier; for, ifwedenoteit by n, 
so tli.it N'is represented by N+n,tIic preceding equa- 


tion will become 


N» +2» N +«* = 

A-l-B surL* 


Whence we deduce 


Pcndiiittin. 


A+ll sin * L 

and resolving the value of N into a series, 
• f B sin (IZ+L) sin (I/— L) 

A-f-B sin*-' L) * 


‘ i— B* 8in*(L^-|-L)8in‘(L'- 
V 8(A -|- B sin^ L)* 


-L) 




I 


But from the value of tlie oblatencss which we have 
adopt^l, we have seen that B is equal to A. 0.0035<|. 
Substituting this value in our senes, it becomes 


) 0.00.>8Q.N, ain(L^+L) sin (IJ — L ) 
2(1+0.00589 sin- L 
i -.- 0.000029N. sin»(L"+L) sin« (I/->L) 
^ 8(1 +0,00539 sin^L)* 


1 

I 


The second term will be almost always insensibU, 
and it will be quite needless to take 111 any of tlu* 
following ones. 

To show the use of this formula, wo shall apply it 
to the following observations, which belong to the 
most distant countries on the earth. 


^ HIIKS* of tllL Ob- 
btntrs 


(r (fl lll.ini \ ( 

( .iinplull, ml 

17 U \ 

\I uipcrtiiis, 

CLmaiilt, Ia‘-| 

monnicr, 17*^^ 


Names of tlic Sta- 
tions. 


i 


.Jamaica, 


T ondon, 
I l*.iiis, 
* ello, 

k'riaJum, I7ab, i.oiulon. 


ljc} 0inet, . 

I^abine, 1818, 

1 

i 

habiiic, 1820, 


Fans, 

Kio Janeiro, 
|Capo of Good! 

Hope, / 
London, 
Brassay, 
iHarc Island, 
London, 
MeUille Island. 


I^ongitudcH, reckon- 
ed from (jrecnwich. 


76' 45' 15" W. 
0 0 0 
2 20 15 E 

0 0 0 
2 20 15 E. 
43 18 37 W. 

18 24 0 K 

0 0 0 


0 0 0 
110 49 0 W: 


Lautudes. 


Number of Oftciila- 

tions performed by 

th( Compound Pen- 

Iduluni in a Sidereal 

Day, or in a Mean 

Solar Du) , at die 

same Tcniperature. 


18” 0' 0" N. 

51 31 0 N. 

*8 50 It N. 

66 48 0 N. 

51 81 0 N, 

48 50 14 N. 
22 55 2 .S 

S3 5.5 15 S 

51 *31 8 N. 

60 9 42 N 

70 26 17 N 
51 .81 8 N. 

74 47 14 N.| 


86283.0 
86401.2 
S639t.t 

864.58.5 

86402.1 
89143 8 
89018 8 

89086.4 

86497.40 

86530.51 

86562.64 

86455.65 
86530.38 


Variation of 
the Dmrnil' 

Hate, by Ob. 

tcrvatioti. 


11S''2 

59 1 
51 4 


95 0 

57 4 

53 11 
65 24 

74 73 


Variation of| 
the nuirnalj 

Kute, by 

ICalmldUon 


119‘'96 

64 70 
59 81 


99 43 

61 10 

31 82 
62 46 

73 93 


Fxoeu of 

|ObMrvatian.{ 


— 1''76 

—5 60 

—2 45 


— 4 48 

—3 70 

+ 1 29 
+2 78 

+0 80 


The experiments of Captain Sabine were made 
with two pendulums applied to two different clocks, 
tlie results of which have agreed very well in their 
relations. We have only «tatcd here the mean of 
these results. The observations of Maupertuis, Clair- 
ault, and Leinonnier, were made by a process of the 
same kind, but with a single clock by Graham. In 
these two expeditions the observers produced artifi- 
cially at tlie second station the same temperature as 
at tlic first. In the operation by Campbell, the same 


pains were not taken ; but in Bradley's computations, 
an allowance was made according to the indications 
of the thermometers.* J^he experiments of Ca{ittuii 
Freycinet were made on defaced pendulums, the 
rate of which, first determined by Arago, Ma- 
thieu, and himself, at the Royal Observatory of i^u-^ 
ris, was compared in the voyage with well regulated 
chronometers, making allowance, by calculation, for 
the changes of temperature. 1 he smallness and the 
irregularity of the different js which are found be- 
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PENDULUM. 


Pendulum, twccn the results oi* these difFerent experiments^ and 
the numbers given by the formula, show that the lat- 
ter is the general expression of them, modified only by 
the accidental variations which may be occasioned in 
each place by small differences of density in the 
neighbouring strata of tlie surface of the earth. The 
formula being grounded upon tlie oblateness 0.003^6*, 

1 

nr its agreement with the facts pro\e3 that 

tliis value of the oblateness, if not rigorously exact, is 
at least a very near njiproxirantion, and is, besides, 
common to the two heniispliercs of the globe, since 
the observations of Captain Freyeinet in the south- 
cam hemisphere, at the Cape of Good Hope, aic as 
correctly represented by it as the observations inaje 
in the nortliern hemisphere. I'his puts an end, 
then, to the notion entertained after the measure- 
ment of the degree by I^acaille in this part of the 
globe, that the soiithern hemisphere was more oblate 
than the northern ; a notion, however, already much 
weakened liy the agreement of the oblutcncss ob- 
h(r\cd in tliis latter hemisphere with that which 
was deduced from the inequalities of tlie moon; 
since the motion of this satellite must be influenced 
by the mean of the two elliptieities if they were 
different; but it was nevertheless of consequence 
to .see this suspicion wholly extinguished, as it is now 
by Freycinct's ohserv ations. 

The general experiments on the* lenj;tl#of the 
pendulum which wc have above described, being 
verified by tlic <litterent observations by which we 
have compared them, will serve to determine the 
intensity of gravity, whether absolute or relative, on 
any of the places of the {erretl|rial globe. For, call- 
ing X the length of the simple |)endulum, which 
makes its oscillations in a second of time in a given 
place, and denoting by g tlic double of the space 
which gravity makes boilies describe in their fall in 
the same place, and during the same interval of a se- 
cond, the fundamental fbrmula of oscillations, infinite- 


ly small, gives , consequently at be- 


ing the ratio of the circumference to tlie diameter, 
or 3.14159- But we have already given for any la- 
titude the value of X expressed in mi)kmetre8 and 
in English inches, taking for the unity of time either 
the decimal or the sexagesimal second. Multiplying 
these expressions by the square of cr, wfe shall have 
the value of^ for the same latitude, and the same 
kind of unity of time which may be chosen. 

It may be objected, that we have not made use of 
the lengtlis of tlie simple pendulum observed under 
the equator by Bougudr, and detailed in has work on 
the figure of the eai^. The reason is, that, notwith- 
standLing of the ability of Bouraer, as a p^ojopher 
and an observer, and theidfinice pains which he took 
in his mesburementa o^ the pendulum, it appears to 


us, on account jof the nature of die processes he made Peoauium. 
use of, dial they are too inexact to be employed with 
advantage* The mediod of Bougaer conbisted in 
forming a sort of simple pendulum, with a very 
snruill weight suspended to a stem, the other extre- 
mity of which was attached to a pincer fixed into a 
solid wall. Ho made this little pendulum always of 
the sanie length, bj comparing it with an iron rule 
which served* him for a standard ; after which he 
determined the value of its oscillations by comparing 
its rate with that of a clock regulated by the hea- 
vens. But M. La Place has justly remarked, that 
die bending of the stem at the point of siispenmon, 
where it is inserted into the pincer, iiiiist produce 
the same effect on the oscillations as a conti action in 
the wire; bO diut die length, measured in a btate of 
repose, must be too great, and would app^'ar to give 
the pendulum too long, 'i hib effect, indeed, must 
have been produced on all the lengths given l>v 
Boiiguer, since they weie all oliservcil in the same 
iiKinner. From that it w'ould seem that these ohscT- 
vatioiis might 1 1 lca«>t be employed in comparison 
with each other, and in tliat ease, give (*\act rutiO". 

But the piocess by which Bonguer j’ldgcd of th»' 
lengtliof ins little pendulum, and compared it with 
Ins standard rule, appears to iis*not accurate eruMigh 
for giving a sufficient certiiinty in his results. For it 
coinsisted in laying tliis rule close to the jicnduliim, 
placing its upper end in contact with the point, and 
judgingof it.> equality by thee} e, in comparing it w it h 
the pciuUiluin at its lowxr i vlremity. But no uiii , 
by biich an operation, anhW'cr for an cvactncss 
greater than of .i line. Now of .'i line bcinc 
equal to nf a millimetre, buch an error, w ith tin 
methods now actually employed, would be account- 
ed gross, and sucli indeed a.s, with the least attention, 
it ib quite impossible to commit ThefeC results can- 
not then be compared w ith the observations w hich 
are made now ; and, unfortunately, th^^jtisMMmark 
applies with equal justice to the meaiurements of the 
absolute lengths of the |)eTidulum>wlnch w'cre made 
about th(* hame period, us well in Franle as in variuiw 
other parts of the globe. Wc thinUL it extremely 
probable, that to the want of exactnc.si in the ino- 
ihods employed at that time may be asciXbcd, at least 
in a great measure, the strange anomalies ob.served by 
Cvrischow in the lengths of the pendulum, in tlu* 

^ neighbourhood of Petersburgh, between bbitiuiift . 

* very little distant from each other ; anomalies so 
much more justly buspected, since the different in- 
struments employed by Grischow to establish tliem 
are for from agreeing with each other. Ncvertlielesb, 
for removing entirely all suspicion with regard to a 
|>oint 80 impqrtant, it would be a useful undertaking 
to repeat these experiments in the -some places where 
Grischow's observations were made ; employing fiir 
this purpose our present much more accurate me- 
thods. (z. z.) 


1 
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Pcrihibire. PENITENTIARIES* See PrAon Discip- 

LINE. 

Situatioiit PERTHSIIIREj a county in ScoUand, haviog the 
uivttlio/ir^ fihire of Inverneas and Aberdeen on the north ; An- 
gus or Furfur, Fife, and Kinross, on the east ; Clack- 
mannan and Stirling on the south ; and Dunbarton 
and Argyle on the west ; conuins, according to the 
latest authorities, S638 square miles, of which 60 
arc occupied by lakes ; or, in all, 1,688,320 English 
acres; being, next to Inverness-shire, die largest 
county on the mainland of Scotland* It is aiteated 
between 56^ T and 56^ 35' north latitude, and be- 
tween S*’ 6' and 4^ 47' west longitude, from Green- 
wich. Its greatest extent, from east to west, is 
about 77 miles, and from north to south 68* It was 
iiciently, and is still, popularly divided into eight 
istricts: Atboll on the north, Stormont on the 
north-east, Perth Proper and Gowrie on tholseast, 
Strathearn on the south, Montekh on the souUi- 
west, Rreadalbane ^ the west, and Rannoch on the 
north-west. It is under the jurisdiction of one she- 
riff, who has substitutes in the towns of Perth and 
Dunblane, and is divided into seventy-nine parishes* 
arfaoe. In a general view, this extensive county may be 
divided into Highlands and Lowlands ; the fonaer 
occupying a space so much greater than the latter, 
th^s not quite so much as a tliird part of the whole 
is for cultivation. This last portion is chiefly, 
thou» not without considerable exceptions, situated 
on iIy eastern and southern extremities, which con- 
tain seme of the richest tracts in Britain ; and in the 
grcWplain of Strathmore which has the Grampians 
<iir^e north-west, and the Ochils and Sidlaw Hills 
oniJic oast ; varying in breadth from ten to fideea 
mU< 3 p, and extending through this and the conti- 
guous counties, from sea to sea, a distance of 100 
miles. To the west, where the Grampians, at 6rst 
rising gently, rear their rocky or heath-covered sum- 
mits to the height of 4000 &ct, and for almostitiic 
whole breadth of the county, the high grounds are 
penetrated by straths and glens, some of them of 
considerable extent, each traversed by its own moun- 
tain streams, and diversified by numerous lakes, many 
of which, having their wild and lofty banks Covered 
with natural wood, present scenes singularly roman- 
tic and beautiful. At least seven of these mountains 
are upwards of 3000 feet high : the three highest 
being Benia wers, on tlie west sido of Loch Tay ; 
Bcnmorc, south-west ; and Schehallion, north-east : 
the latter noted as the station chosen by Dr Mas- 
kelyne, Astronomer Royal, to make observations 
on the attraction of mountains. The most consi- 
derable lakes are— Loch Tay, almost in the centre 
of the Highland district, about fifteen miles long, 
and one broad, with a depth varying firom fifteen to 
one hundred Yathoms ; Loch Ericht, on the north- 
west, extending into Inverness-shire, still longer, but 
not so broad ; Loch Rannoch, south-east of the for- 
mer, twelve miles long; Loch Earn, south fVom Loch 
Tay ; and Lochs Vennachar, Achray, and Katrine, 
on the south-west : the last of w^icn, with th^ wild 
mountain scenery around it, called the TroSachs, 
has acquired deserved celebrity, from Sir Walter 
Scott's Lady of the Lake. Most of the streams 
either have their source in these lochs, or receive, 
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as they flow through them, a great accession to their Poribflure. • 
waters. The rivers are the Tay, the Forth, the^;**v^'^ 
Earn, the Tcath, and the lala ; of which the two 
first are by far the most consi^rable, though the 
Forth does not attain its full size tUl it has left this 
coun^. The Tay, the largest river in Scotland, and 
the Earn, belong excKisivety to Perthshire. The 
Tay, under die name of the Dochart, has its source 
on the western confines, and soon after entcriim 
Loch Dochart, flows from thence north-east till k 
falls into Loch Tay. After leaving Loch 'lay, from 
which it now takes iu name, it pursues first a north- 
easterly and then a southerly course towards Dun- 
koJd, from which it proceeds eastward, and then 
south, through a very rich country, till it falls into 
the Frith of that name, a little below the town of 
Perth ; having been joined by the Almond and many 
other streams in its course, which, with all its wind- 
ijogs, Is not less than ninety miles. The salmon 
fishery on this river yields a rent of about L. 7000 
a-year. South of Loch Tay is Loch Earn, where 
the river of that name has its source, and which, 
flowing east and soutli, through Strathearn and by 
the town of Crieff, after a course of twenty-four 
miles, falls into the Frith of Tay at Rhind. On the 
banks of this river, near its confluence with the Tay, 
is Ahe village of Pitcaithly, long celebrated for its 
mineral springs, which have lately found a rival at 
Dunblane, on the southern side of the county. 

The climate of this extensive district, so different ('innate, 
in elevation and exposure, varies considerably. In 
the central parts, the winters are stormy and very se- 
vere, the snow lying long, attended with keen frost ; 
and on the banks i^tke rivers in this quarter, hoar- 
frosts arc frequent in summer, and very injurious to 
the crops. On the cast, the climate is mild and sa- 
lubrious. At Loogforgan, in the Carsc of Gowrie, 
on the banks of the Frith of Tay, the thermometer, 
on an average of twelve years, stood at 50^ and the 
mean annual quantity of rain was 24*496 inches; 
and at Belmont, in Strathmore, for a period of ten 
years, the average height of the thermometer was 
46.35, and the yearly quantity of rain durii^thirty 
years’ observation 30.40 inches. 

Pertlibhijre^ as far as yet known, does not abound Mmcnli. 
in useful flteerals. There is no coal but at Cul- 
ross, on a small detached tract lying on the Forth, 
south-east from the rest of the county; and, for want 
of coal, limestone, which is found in many parts, Is 
of little value, though it is sometimes imperfectly 
calcined by means of peat. Some years ago, a ma- 
chine was erected for pounding limestone, with the 
view of employing it in that state as a manure ; but 
the experiment was not persisted in. In the higlier 
grounds, the prevailing rock is granite, and in the 
lower sandstone. Slates arc found in many parts of 
the Highlands, but none in the low country. Cop- 
per, lead, and ironstone, occur in some parts ; and 
mines of the two former were once worked, but are 
now abandoned. Shell marl, which has been long 
used as a manure, abounds in Stormont and Strath- 
earn, on the east side of the county. 

On so great a variety of surface, every description soiL 
of soil occurs that is found in Scotland. That which 
distinguishes Uiis district, though it is not peculiar to 
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Pcrthshiri!. it, is the alluvial soil on the banks of the rivers^ which 
is of considerable extent, and in maav parts of the 
richest quality. The Carse of Gowrie, in particular, a 
tract of about 18,000 acres, Iving along the north and 
north-west banks of the Frith of Tajr, has been long 
celebrated for its fertility. Here there are up)vards 
of twenty orchards, pf all sizes, from one to twenty- 
four acres each. Perthshire has all the kinds of 
game common in other parks of the Highlands of 
Scotland, with red and fallow deer, and roes, rabbits, 
pigeons, and poultry. 

Kstatot; And The territory of Perthshire was divided, in 1811,* 

^eats Y55 estates, of which G21 were under L. 500 

Scots of valuation, and 95 above L. 2000 s the va- 
luation of the whole being L. 339,892, 6s. 9d. Scots, 
the highest of any of the Scottish counties except- 
ing Fifeshire. The real rent, as returned under the 
Property-Tax Act in 1811, was, for the lands, 
L. 460,738, ISs. lid. Sterling, and for the houses, 
L. 36,697i 19 s- 7d. This land-rent, which is more 
than that of any of the other counties by almost one- 
third, is equal to about a tenth part of the rent of all 
Scotland ; yet it is only at the rate of about 5s. 6d. 
the Endish acre. In the same year, the number of 
freeholaers entitled to vote in the election of a 
member for the county was 178. There are more 
oak-woods, and these of a greater value, here than in 
all the rest of Scotland, and very extensive planta- 
tions of all sorts of trees, particularly larch, have 
been made within the last 50 years ; of which, those 
of the Duke of Atholl are of great extent, and now 
of immense value. The county is much ornamented 
by the numerous seats of the proprietors, of whom 
IS or 13 arc noblemen. Among these are Blair 
Castle and Dunkeld House— Duke of Atholl ; Tay- 
mouth— Earl of Breadalbane; Scone^Earl of Mans- 
field ; Dupplin Castle — Earl of Kinnoul ; and Du- 

/ nira— Lord Melville. 

i^rniN. The general size of the farms in the Lowlands is 
from loo to 300 acres. In the Highlands, the same 
system prevails that we have adverted to in describ- 
ing the other Highland counties of Scotland ; though 
here, as elsewhere, it is slowly giving way to one 
better adapted to the present times. In the crops, 
live stock, and general management of farms, we 
find nothing peculiar, except, perhaps, that flax 
is cultivated to a greater extent than in the southern 
counties of Scotland. On the Carse of Gowrie, the 
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highest reniSed land of the same extent in Britain, PeKhihiw. 
if we except the immediate neighbourhood of a few 
great towns, the order of cropping, after a plain fal- 
low is— wheat, beans, and pease, barley with seeds, 
hay, and oats ; and under this course, some of the 
. best land yielded, so far back as 1795, a money-rent 
of 3ls. with three bushels of wheat, and about four 
and a half bushels of barley— altogether, at the prices 
during the late war, equal to four guineas the Scots 
acre. 

This county has only two royal burghs, Perth the Towns, 
county town, and Culross. Perth is a place of great 
imtiquity, formerly the usual residence of the Scot- 
tish sovereigns, who were crowned at Scone in its 
vicinity, and the seat of parliaments and courts 
of justice. Some of the most important events in 
Scottish history, both of a religious and military de- 
sertion, occurred here. (See the article Perth 
in the Encydapadia.) It is no w a well built thriv- 
ing town, containing (in 1811) about 17,000 inhabit- 
ants. About 70 other towns end villages arc scat- 
tered over the county, the most considerable of which 
have been already described in the Enydopadia, 

The manufactures of Perthshire are unen, cotton, Manutac- 
leather, paper, and a variety of minor articles. It turcs and 
has 'extensive bleachfields, printflelds, and cotton- 
mills, with mills for extracting oil fVom the seeds of 
flax and rape, and for the spinning of flax and wool. 

Its exports are corn, linen and linen-yarn, r ottons, 
boots and shoes, salmon, with coals from thj ports 
of Kincardine and Culross on the Frith of Forth ; 
and it imports some of the materials of its maVufac- 
tures, lime in great quantities, and articles req '*>- 
ed for domestic consumption. In 1806, therr be- 
longed to the port of Perth 35 vessels, of 2635 tons 
in ml, with 153 seamen. 

^ The county of Perth sends one member to Par- iU!))rpscnu. 
liament ; and the towns of Perth and Culross have a tion. 
share in the election of other two for the burghs ; 

Perth being classed with St Andrews, Cupar Fife, 

Dundee, and Forfar ; and Culross with Stirling, 
Dunfermline, Inverkeithing, and Queensferry. 

The population, according to the census of 1801 
and l8l I, is exhibited in the following abstract. 

See the general works quoted under the former 
Scottish counties, and Robertson’s General Vietv of 
the Agriculture of Perthshire. 

(A.) 
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^ HE name of this countiy has been so long aasociaU considerable^ the whole frontage to the ocean is up- 

ed^ in the minds of ^ropeansi with the idea of prodU wards of 1000 miles. The eastern boundaries of 

gious wealthy tliat it mb created an interest very far be- Peru are not clearly defined. They extend to the 

yond iu real imporunce, either as a colony of Spaini vast plains claimed by Portugal, as a part of Brazil, 

or as the future theatre of a great independent denominated the Pampoi m BacramentOi and far- 

state. Iher north to Colonna, or the Land of the Missions, 

The early history of the conquest of Peru bv inhabited by unreclaimed Indian tribes. The me- 

Pizzoro and his associates^ the vast plunder which dium breadth is about 80 leagues^ according to 

was shared amongst them, the dissensions which pre- Humboldt, who estimates the whole area of Peru to 

vailed after the extirpation of the family of the former be 30,000 square leagues. 

sovdimigns, and the ultimate tranquillity into which 'The lands of Peru mav be divided into three pim D». 
the country settled underthe colonial administration of classes, according to their height above the sea. A tnct 
Spain^ave been fully narrated in the Encychpo’dia / narrow strip of sandy plain bounds the whole western 
and tiere only remains in this Supplement the duty of coast, with intervals of many leagues between tlie 
^ com^nicating such statements of the more recent different towns and cities, in which neither inbabit- 
apcMctual state of Peru, as shall bring down to the ant nor agy traces of vegetation are visible. It is 
pre^nt period the account given of it in that work ; only where the torrents from the high lands form 
* and^o correct those errors which a paucity of mate- rivers, which are few in number, and of short course, 
general circulation, were likely to produce. that any agricultural productions are raised. Under 

Boundaries When Peru was first reduced to the obedience of life this sandy soil, however, springs are in general to be 

indi<xtent Crown of Spain, it was the largest of any of the govem- found, whilst the surface is most strongly irapreg- 
roents founded in America. It has since been reduced, nated with nitre. As far as the cultivation of this 
at two periods, in order to give such extension to other district extends, it is powerfully aided by a species 
provinces, as should entitle them to the rank of vice- of manure which is peculiar to the coast of Ptru, 
royalties. In the year 1718, the province, or, as it whose fertile qualities seem to be derived from the 
ib sometimes called, the kingdom of Quito, was sepa- singular circumstance of no rain falling there. Op 
rated from Peru, and added to the government of the islands, which are the resting-places of millions 
New Granada. In the year 1778, vAen the Court of aquatic birds, their dung has accumulated in the 
of Madrid had resolved on erecting the province of course of ages, so as to form hills of more than lOt) 

Buenos Ayres into a viceroyalty, the province of feet in height, close to the shore ; from whence it is 
Potosi, the district surrounding it, the cities of La conveyed by small vessels to the paits of the main- 

Paz, La Plata, and the fertile district of Cochabamba, land where cultivation is practisca. The dung thus 

were separated fiom Peru, to form a part of the collected, not having its salts washed by rain, and 

newly extended government. As, during the civil being but slightly afected by the rays of the sun, 

wars, which have raged from 1810 to the present has retained, as appeared by the analysis of .Sir 
time, those provinces have been wrested from the I^mphrey Davy, a greater portion of ammonia than 

dominion of Spain, they arc likely, in future, Co ap- any substance that has been apfflied to the purposes 

pertain to that division of South America which of manuring land. The quantity that is administer- 

will be included in the territories of Buenos Ayres ed by the Peruvians is minutely small, and unless di- 

or La Plata, rather than to that which will include lutea, never suffered to come in contact with the 
either Peru or Chili. « roots of the plants which are designed to be raised 

The present boundary of Peru to the north is the Its fructifying powers, as descrilmd by tliose who 
small river Tumbez, in latitude 3^ 26' south, and Ion- have mtnessra its effects, especially when applied to 
gitude 80° 6' west from Greenwich ; which river di- the different species of capsicums, which form the 
vides it from New Granada. ^ To the south the bound- chief food of the more numerous classes, exceed 
ary is the chain of mountains of Vilca-Nota, which every thing tliat has been related of any other stimu- 
terminates at the river Loa in latitude 15°. The loot. 

extent of the coast of Peru is thus about 700 geogra^ On the track of land we are describing, varying 

phical miles, but as the sinuosities of the shore are in breadA from six tp about twenty leagues, little or 
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Peru, no rain ever falls, and rhunder and lightning are un- 
known. The lofty mountains to the eastward Inter- 
cept the clouds from the Atlantic Occan^ and the 
constant winds from the south drive the clouds that 
collect in the Antarctic Circle beyond the limits of 
Peru before they discharge their waters. Although 
no rain falls in this district, commonly distinguished 
as ** Lower Peru,’* the dew that descends during the 
night is very heavy, and uniform. The constant 
evaporation is thus going on produces a haziness 
in the atmosphere, and tiic sun seldom aj[meara with 
lliat brilliancy which it displays in the nigher le- 
vels. The heat is seldom so intense as to prevent 
tlie labourers from working iu the open air, and the 
thermometer rarely rises to above 7.0 degrees. The 
medium height through the year, in which there is 
little variation, is about 64^. 

In this district are produced most of the tropical 
plants. The plantain, banana, pine-apple, sugar- 
cane, vine, cocoa, olive, coffee, and cotton, as well as 
the most delicious fruits, some, such as the chiremoya 
and the frutilla, peculiar to the country, arrive at 
great perfection. 

Second Die- The next division of Peru consists of that range 
of the Andes nearest to the Pacific Ocean, comtnen- 
cing generally with hills of moderate elevation, but 
in seme parts with bold projecting and abrupt pre- 
cipices. The sides of these hills are covered with 
forests, rendered almost impenetrable by the nume- 
rous parasitical plants which twine round the lofty 
trees ; and whilst, by their verdure, they give beauty 
to the scenery, prevent the access of visitants until a 
path is cut by severe labour. These foitsts afford 
acacias, mangle trees, arborescent brooms, and ferns ; 
aloes and other succulent plants; cedars, cotton, 
or Cuba trees of gigantic magnitude, many kinds 
of ebony, and other useful woods, .many species of 
palms, and the maria, a tree of enormous bize, used 
in ship-building. The valleys between these hills 
afford mQst of the trees which are natives of the tro- 
pics ; few of them are well calculated for the pur- 
poses of building. 

The district called Higher Peru, commencing at 
the termination of the sands on the shore, continues 
ioibreasing gradually in height towards the eastward, 
till the ridge of the Andes or the Cordilleras is at- 
tained. 

The line of perpetual snow is about 14,000 feet 
above the level of the sea, and from that line up- 
wards vegetation necessarily ceases ; below it the 
plants, by regular gradations, display the nature of 
tlic climate, and its adaptation to the various families 
of vegetables ; and^in different parts, exhibit every 
species of production which can bo found from the 
dwarf plants of Lapland, to the odoriferous spices 
of Sumatra. 

This portion of Peru contains the sources of those 
vast rivers vihich traverse the whole continent of 
South America. Their streams, for the most part, 
run to the Atlantic Ocean. The few that run to 
the Pacific are of short course, and do not yield co- 
pious supplies. It has been said, with what degree 
of accuracy it would be difficult to determine, that 
the river Thames conveys to the sea a greater sup- 
ply of water than is emptied into the Pacific by dl 
the rivers of Peru. The rivers, on the other hand, 
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which empty themselves into the Atlantic, are the 
greatest on the face of the globe. The Magdalena, 
the Meta, the Orinoco, and the Amazons, commence 
in this portion of the Andes, take varying and most 
tortuous courses in descending from the heights, and, 
having collected in their progress augmented sup- 
plies, at length reach the vast plains through which 
they flow to the Carribean Sea and the Atlantic 
Ocean. 

Though many of the plains in this mountainous 
district possess most fertile soils, and climates admir- 
ably adapted to raise food for man ; yet, from the 
difficulty of access to them, and the consequent ex- 
pence of conveyance, they are merely cultivated to 
a sufficient extent to provide food for the inhabitants 
of their immediate vicinity. Although Lower Peru 
Is nearly destitute of wheat, and dtficient in other 
grain, instead of drawing tlie supply it needs fiom 
the more temperate regions of y|e vicr-royalty, it is 
chiefly fed with corn sent by scin'rom Chili. 

This mountainous district is the chief seat of the 
mineral wealth of Peru. The mines are, for the 
most part, situated at great elevations, and conse- 
quently in a climate so severely cold, as to be unfa- 
vourable both to the health of the labourers, and to 
the raising food for their subsistence, llic most 
abundant silver mines, thn«e of Pasco and Ilunnca- 
velica, arc between 13,000 and 14,000 feet roovc 
the level of the sea. f 

The third district of Peru commences on the cast- Third lie 
em summit of the Andes, and proceeds castwid 
it reaches the territories of Poitugal, towardh\their 
northern part; and the provinces of La Plata,' tr 
Buenos Ayres, towards the south. 'J'lie desr'Jnt 
from the Andes, on the eastern, is much more al/ upt 
than on their western side They tcriiiinatc in Vast 
plains called sometimes Pampas dd Haciamnito, or 
more usually, collectively, Colo}wa, or the Land of 
the Missions. The Jesuits succeeded in collecting in 
villages many of the rude inhabitants of this countiy ; 
and, according to the relation of one of that body. 

Father Girval, llic tribes are numerous, small, and 
scattered; with as many vaiious languages as tubes, 
and differing much from each other in the dcgiec of 
civilization to which they had attained. Ihcso i*am- 
pas are represented os being covered A'ith trees and 
verdure, and yielding balsams, oils, gums, resin<?, 
cinnamon, cocoa, cascarilla, and many valuable drugs, 
spices, and other rare productions. Thu trees are 
lofty, and forrt^ impenetrable forests, in vviiich wan- 
der all tho animals peculiar to the torrid climate of 
America. Tho heat is excessive, and accompanied 
with such humid fogs, as to be a most miserable re- 
sidence for these missionaries, whose zeal for the 
conversion of the natives led them to penetrate into 
such wilds. 

Amidst the various circumstances which distin- 
guish Peru, there are some, of the most calamitous 
and terrific nature, of which all parts partake, and 
in a long series of years in almost equal dcgrce.s. 

The whole country is subject to the most violent con- 
vulsions of nature. Earthquakes arc frequently felt 
in every part ; and arc sometimes accompanied with 
most extensive and fatal effects. The lofty chain of 
the Andes is a collection of volcanos, some in con- 
stant activity, others occasionally ejecting inflammu- 
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P«tt. ble fiubatancei ; while there are many whose firesi io ceosua, conuina a view of the population of Peru, 

the of ages, aeecn to have been burnt out. and of the classes into which it is divided ; exhibit- " 

Population. annexed Table, taken from an ecctesiaadcai "log also the proportions of the sexes. 




Incondenciefl. 

If 

1 

Sr 

PuebUs or 
Parishes. 

1 

Male Reli- 
gious. 

Female Reli. 
gious. 

1 

j 

1 

J 

1 

£ 

i 

1 

Total. 

Lima, - - 

8 

74 

181 

481 

noo 

572 

84 

S2,870 

63,181 

13,747 

17,864 

29,76^ 

149,112 

Cuzco, 

11 

102 

1S4 

815 

474 

166 

113 

31.828 

139,10! 

23,104 

993 

284 

216,382 

Arequipa, - 

7 

60 

84 

326 

284 

162 

5 

39,357 

66,609 

17,797 

7,003 

5.258 

136,801 

Fruxillo, - 

7 

87 

149 

460 

169 

162 

0 

) 9,008 

115,647 

76,949 

13,757 

4,725 

230,907 

Humanga, - 

7 

59 

135 

1 176 

45 

82 

0 

5,378 

> 75,284 

29,621 

9tS 

' 30 

111,559 

Eluancavelica, 


1 22 

88 

81 

18 



2,431 

23,899 

4,537 


41 

30,917 

Tarma, - - 

7 

79 

206 

229 

127 


15 

15,989 

105,187 

78,682 

844 

236 

201,259 

Totals, 


488 

977 

2018 

2217 

1144 

217 

136,311 

S06,912 

344,437 

41,404 

40,337 

1,076,997 

Division of ) i 

Males 

» 

• 

2018 

2217 



67,3251 

293,061 

115,581 i 

19.900 i 

11,592 

521,700 

Sexes, / Females, 

- 



1144 

217 

68,986! 

315,851 

128,856 

21,498 1 

18,745 

555,297 


^ This tabic is confirmed by one returned to the 
Viceroy in 180'^ ; as the difterence docs not amount 
to than 8/iO souls. Although the number of 
Spaniajids is stated at 18G,D11, nearly onc>eighth 
of the} whole population ; it must be consider- 
ed, tliA in this number is included thoi^e who, after 
five nuxturcb witli the white race, acquire the pri- 
of whites, though their complexions are as, 
dar.v ab those of the Indians or Negroes. Of those 
'xdcnominatc.d *^paniards, it is not estimated, that onc- 
nativcb of Europe. The great mass of the 
population consists of the original Peruvians, usually 
called Indians by the Spaiiiauis ; and of the descen- 
dants of their females by white fUlicrs, called Mus- 
tccs. The former of these, for the most part, live 
in towns or villages by themselves, or when they are 
established in the larger* places, have separate quar- 
ters assigned to them. They have magistrates, and 
usually clergy of their own race. They are not sub- 
ject to the Inquisition, pay none of the taxes to 
whicli the other inhabitants arc liable, nor have any 
duties imposed on them, except that of furnishing a 
certain number of labourers for the mines ; for which 
they are so well paid, that the employment is rather 
an object of desire than aversion ; and those who arc 
onco destined to it, most commonly become constant 
miners. Tlicy pay, indeed, a small capitation tax, 
w'hich exempts them from all otlicr imposts, and U 
consideied rather as a mark of distinction betwixt 
those settled among the Spaniaids, and those unre- 
claimed tribes who are denominated Indm infideles. 
The aveiage net amount of the Indian tribute is 
about ^20,000 dollars, a little more than L. 100,000 
annually. 

The Peruvians seem to have degenerated since 
their subjection. They appear timid, dispirited, and 
melancholy in their temperament, but severe and ri* 
gid in the exercise of their authority ; wonderfully 
indifferent to the general concerns of life, and nei- 
ther anxious nor careful to avoid death. They stand 


in awe of their white masters, but secretly dislike and 
shun their society. They are reputed to be of a 
distrustful disposition, and though robust, and ca- 
pable of enduring great fatigue, excessively indo- 
lent. Their habitations are miserable hovels, des- 
titute of every convenience and accommodation, and 
disgustingly filthy. Their dress is poor and mean ; 
, their food coarse and scanty ; and their greatest gra- 
tification seems to be an excessive indulgence in the 
use of spirituous liquors. They observe witl^ doci- 
lit}^ the external rites and cetenioniea of the Catholic 
worship, though it is said they indulge in secret an 
attachment to the ancient superstitions of their na- 
tion. 

The language of Peru is still retained by this the 
greater portion of the inhabitants, who discovti so 
strong an aversion to that of their conquerors, that 
the clergy and the other Spaniards settled among 
them Iparn and commonly use their dialect, with the 
addition of such Castillian u ords as signify things not 
known in Peru at the period of the conquest. The lan- 
guage, called the Quichan, or language of the Incas, 
is said to be harmonious, and its grammar as varie- 
gated and artificial as that of the Greek, though the 
sounds b, d, f, ff, and r, arc not to l>e found in it. 
A grammar of the tongue has been composed for 
Uie instruction of the clergy who are destined Ho 
labour in their conversion. 

Tbe numbers of the Peruvians had been grmlually 
declining from the period of the conquest till within 
a few years. The introduction of the small-pox, and 
the free use of spirits', had a desolating cfiect; but it 
is said tliat their numbers have somewhat increased, 
especially since the practice of vaocination has been 
extended to the whole of them. 

The, agricultural productions of Peru are barely 
sufiictent for the subsistence of its inhabitants. In the 
interior, corn is grown to feed the population ; hut 
on the coast, the supply has been in a great nieaMirc 
drawn from Chili# Sugar, cocoa, coffee, rice, maize. 




14S 

Peru. 


Mines and 
Minerals. 


PEBU. 


and the various fruits, suffice for the consumption ; 
but there is no surplus, nor any stimulus to produce 
it, since in all the countries to which the Peruvians 
can have access the markets can be as well, if not 
better, supplied from their own soils. Nearly as 
much wine is produced as is needed, though some is 
imported from Chili. Oil, brandy, and rum, are 
made. The former is, however, generally lancid, 
from the olives being suffered to become too ripe 
before they are expressed. The spirituous liquors 
are strong, fiery, and impure, being distilled in the 
rudest manner. The various kinds of capsicums are 
cultivated with more attention and skill Uian any 
other plants; and, dressed in various wavs with garlic, 
form tne most important article of food to the great* 
er portion of the inhabitants. The common beverage 
is nrom the leaf of a plant called matte, the tea of 
Paraguay, an infusion of which, as hot as it can be 
borne, is drank, or rather sucked through a pipe, by all 
classes of the inhabitants. As a substitute for drmk, 
the Indians make use of the leaf of a ver^ pungent 
plant, called coca. A small portion of quicklime is 
wrapped up in it, and carried in the mouth. The 
pungent qualities of these two substances excite a 
most abundant flow of saliva, and serve to allay tiie 
thirst of those who travel over the mountains, or the 
vast plains of sand, where, for days in succession, no 
water can be obtained. The natives are so much at- 
tached to this mode of allaying thirst, and have such 
confidence in the general salubrious effect of the 
plant, that they wtlT not commence the labours of 
mining till they are satisfied that their employers 
have in store a quantity sufficient for their use. 

The demand for animal food is but small, and 
hencejiiut little attention has been paid to the breed- 
ing, and none to the fattening, of cattle. Neither 
cows nor sheep are numerous : what are found In the 
couQtrr are the progeny of those brought originally 
from Europe. In the mountainous districts, between 
Guamanga and Cuzo, both butter and cheese are 
made ; but in the lower country, oil is the universal 
substitute for the former. Pigs are bred in great 
numbers in the more hilly districts. The whole coast 
is well stored with fish of every kind. The natives 
of the Indian villages on the shore are very^ dexte- 
rous in catching them; and with the addition of 
capsicum and garlic, they form the chief part of their 
subsistence. 

The chief riches of Peru have been derived from its 
mines, especially those of silver. Sidee the separation 
of Potosi and La Paz from this viceroyolty^, the quan- 
tity they have yielded has been gradudly diminishing; 
and, especially since the year 1 810, when the civil war 
with Buenos Ayres and Chili, on one side, and with 
New Grmiada on the other, commenced, the annual 
produce, both of gold and silver, has most rapidly 
declined. The mining in Peru has" been much in- 
jured by the competition of Mexico, where caj^ital is 
more aoundant, where more skill in the operations of 
extracting and amalgamating is exercised, where 
provisions, and consequently labour, are cheiqier, and 
where the mines are situated in a much more salu- 
brious climate than those of Peru. Another cause 
to which the declension of the silver mine8;inay be 
attributed is the difficulty of procuring mercury; 
for, having within the viceroyalty, at Guancavelica, 


mines of that indispensable mineral, too much de- Pem. 
pendence has bedn placed on their produce, which y 
found insufficient for the consumption. Whilst care 
hu been taken to supfily Mexico with auicksilver 
from the mines of Spain and of Istria, the mother 
country has overlooked thoir more remote mining 
possessions on the shores of the Pacific Ocean. 

The quantity of gold produced in Peru arises 
partly from some mines in the province of Tarma, 
where it is found in veins of quartz traversine primi- 
tive rock, and partly from washings establiuied on 
the banks of the rapid mountain torrents. These 
last, like the washings in Brazil, have been found to 
yield less return for tlie labour employed on them 
than the common operations of husbandry, and 
have, in consequence, in many instances, been aban- 
doned. On an average of several years to the year 
1800, the produce of silver was 831,165 marks of 
Castile, each being nearly eight ounces, and of gold 
6793 marks. On the average from 1800 to 1810, 
the silver yielded was 444,239 marks, and the gold 
4255 marks. Since that period, the decline is gene- 
rally anserted to be very great ; and from 1810 to 
1 820, the Supply is estimated to fall short by more 
than one-half of the quantity yielded in the ten pre- 
ceding years. 

Cobalt, antimony, and especially rock salt, abound 
in Peru ; but as they arc, except the latter, d lefiy 
found in the mountainous districts, the distaiyr, and 
the want of roads, render their convcyanccUoo ex 
pensive for them to be advantageously can led to 
any market of consumption There are a feii mines 
of copper and of lead, which, from the same ck^s, 
are worked on a very contracted scale. ^ 

The manufactures of Peru are inconsiderably and.Manufcic 
consist chiefly of those homely articles which .c-turu 
quired by the poorer classes of the community. On 
the high land, where warm clothing is necessary, 
the want is chiefly supplied by a species of long- 
woolled baize, made from the fleeces of the aborigi- 
nal sheep, and in some instances from the wool of 
sheep of the European breed. In the valleys, and 
on the coast, where the heat forbids the use of wool- 
lens, cotton cloths are made ; but of a very inferior 
texture, from there having yet been no gins introduc- 
ed, which effectually clear the cotton wool from the 
seeds of the plant. In dyeing the cloths, whether of 
woollen or cotton, the natives make use of plants 
that are scarcely known in Europe, or at least have 
not been applied to the same purpose. They have a 
root called reilbon, reseipbling madder, but with a 
smaller leaf, an infusion pjf which ^es a good red. 

A plant called poquel, a kind of female southern- 
wood, with green checquered leaves, is used for dye- 
ing yellow, as is also the stem for dyeing green, both 
of which are fast colours. A wild indigo yields 
them a blue dye, and the pan^uc a good black. The 
dress of the natives is very simple ; consisting of a 
square cloth, with a hole in the centre, through 
which the head is thrust, and which falls before and 
behind so as to defend the whole* body. The head 
is generally covered with a hat made of the straw of 
the maize, which is as large os, and serves the pur- 
pose of, an umbrella. 

The commerce of Peru, as may be seen by the 
small surplus of its productions, is very inconsider- 
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Peru. able. With the provioce of Bueooe Aynea a trade 
waa carried on Iff exchangkig for the matte or tea 
of Paraguay, coined do|lara^ aome brandy, and a few 
of the coarse wooHenS made Cuab. By the same 
channel aome few European goods arrived) as well aa 
the small number of nmro davea that were needed for 
domestic servants, in raich capacity they are chiefly 
employed. By sea, a trade was carried on with 
Chili, which consisted in exchanging the wheat, 
wine, and copper of that country, for sugar, coffee, 
cotton, ^and silver. A.vesse) or two arrived from 
Manilla with the productions of the East Indies, for 
which silver only was. paid. The luxuries for the 
few of the richer class were drawn chiefly direct from 
Spain, or by a contraband intercourse with English 
or North American traders. The annual imports 
from Spain, on an average of years, amounted to 
4,180,000 dollars; of which about 1,950,000 consist- 
ed of l^anish, and»g, 930,000 of foreign produc- 
tions. The annual exports from Peru, In the same 
period, consisted of money, silver, and g<fld, 
amounting to 4,962,700 dollars, and other commo- 
dities amounting only to 726,800. The chief ex- 
ports of goods were Peruvian bark and cocoa, the 
flatter of which had been previously imported from 
Suyaquil. The Ships from Europe tliat have sailed 
to (lie ports of Peru have found no productions 
there^%which would pay aiw return freight ; and they 
have aipnost uniformly, after discharging their out- 
ward ^argoep, proceeded to the port of Guyaquil, 
where ^ return cargo of cocoa could be generally 
« obtai^d on such moderate terms as to pay a profit 
in ^pain, where the demand for that commooity is 
verJVextcnsive. 

^ mKat.ont's. T*vb Pacific Ocean is by no means fiivourable to 
comAnitce. On the whole extent of coast in Peru 
there is no harbour except that of Callao, the port 
of Lima, which can be entered by a vessel of such a 
size as is fit for the navigation from Europe round 
Cape Horn. As the wind constantly blows from the 
southward, varying only as the coast trends, wbere- 
ever there is a high projecting headland there is 
shelter, and sometimes good anemorage to the north- 
ward of it ; as at Ylo, Iqueque, and some other parts. 
On every part of the shore, the uninterrupted swell 
from the sea causes such a tremendous surf on the 
beach, that no communication can be had with the 
shore, by any such boats as are carried by European 
ships. The natives have long ago contrived a means 
of passing this surf, on what is called a BaUa, whose 
buoyancy is such as to carry them over the most 
terrific breakers in perfect security. It is construct- 
ed of two skins of the largest sized seals, which are 
inflated and lashed side by side. On a small plafl* 
form fixed on them^ the native sits, with a pipe 
made of the entrails of the seal, communicatinff to 
each of the inflated skins, with which be fills them 
by his breath, as frequently as the evaporation of the 
wind makes it necessary. On these contrivances, 
which resemble two enormous bladders, the natives 
fear no waves or breakers, and frequently proceed 
to such a distance as to lose sight of land. By the 
assistance of a paddle, and occasionally of a small 
sail, these vessels become perfbctl^ manageAle at 
sea, and they have the advantage of being easily car- 
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rilljl to their own habitadohs when not employed on 
the ocean. 

A sjpecies of vessels, called by the same name, is 
used tor longer voyages. These consist of an un- 
equal number of trees of light wood, merely tMjuared, 
and securely lashed together, but so loosely as to 
admit the action of the waves between them, like 
the Catamarans at Madras. The centre tree is 
longer than the others, and serves the purpose of a 
prow. These vessels, some of which are more than 
100 feet in length, have btits constructed upon them 
for the crew, and pass witli security from tne shores 
of Peru to the ports of Guyaquil and Panama. The 
deficiency of stores for naval equipment on the 
shores of the Pacific js such, that substitutes are 
used, which alarm a Europeah sailor till he be- 
comes familiar with the smooth surface and uniform 
winds that prevail on that sea. Instead of water 
casks, Jars are fastened in the hold to contain that 
necessary element. The rigginff is made of white 
rope, as the only Ur they have bums the hemp, and 
is only fit to be applied to the bottoms of ships. 

Hie sails are made of narrow strips of cotton cloth, 
very clumsily fastened together. With such equip- 
ment, however, they make secure voyages ; but not 
with much celerity when proceeding to the north, and 
with a most protracted delay when, on returning to 
the south, they are under the necessity of Ucking. 

Although, in the present unsettled sUte of Peru, Revenues 
the amount of its revennes, and the armed force Porcei. 
which it maintained, become matters of bat litde 
importance, yet it may be noticed, that, under the 
colonial government of Spain, the revenues of the 
crown amounted communiftifs anati to about 6,000,000 
dollars, and the expenditure to about 3,200,000; 
the balance was annually remitted to the parent 
sUte. The armed force consisted of the re^lars, 
who wete 2200, including 280 cavalry and 40 artil- 
lery. The disciplined militia were 8000 infantry, 

2280 cavalry, and 490 artillery. Besides these there 
were 83 regiments, known as provincial militia, 
amounting to 21,700 men ; but tnbse had no arms, 
were rarely mustered, and then exercised only witli 
sticks instead of muskets, and were of little use ex- 
cept as the means of gratifying the vaniQr of the na- 
tives by conferring on them tlie miliUrV titles of 
colondls, mc^ors, captains, Ac., as is said, to the 

E »at emolument of the Viceroy and the officers of 
establishment. 

The intendancy of Lima is chiefly remarkable for intendancy 
containing vrithln its limiu the capital of th^viqe-of i.una. 
rovdty, nom which it derives its name, and the ex- 
cellent port of Callao, the chief mart for the com- 
merce of Peru. The capital is situated in latitude 
12^ 2' 25^ south, and in longitude 7?"* T 15" west 
from Greenwich. .The iolmbitants amounted to 
about 54,000, of whom J 9,000 are proprietors of 
estates or mines, clergy, lawyers, physicians, civil 
and military offiedrs, andvarious traders ; the remain- 
der are slaves, domestics, or labourers. The city is 
surrounded with walls^ but they scarcely merit the 
name of fortifications. The buildings are spacious 
but low, having but one ston; they are built of 
wooden frame work, interlaced with canes, plastered 
over with day, and painted to imitate stone. This 
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Peru, inode of building prevails, from tlso frequency of 
'ws cartliquakes, whose force, such erections are more 
capable of bearing than solid buildings of stone or 
brick. It is supplied with fresh water by a rapid 
stream that posses through it, which is received into 
reservoirs and fountains in various parts of thp dcy« 
The Viceroy’s palace^ the cathedral, the town-house, 
and archiepiscopal palace^ form a square, and kre said 
to be magnificent piles. In former times, the en- 
trance of a new Viceroy was celebrated by a display 
of ingots of silver, with which one of the Streets was 
completely paved; and the quantities of the pre- 
cious metals displayed in the churches, and in their 
religious processions, are said to have exceeded what 
was to be seen in any of the Catholic countries of 
Europe. The country immediately around the city, 
being well irrigated, is fruitful in tropical produc- 
tions; the sea supplies abundance of fish, and, ob the 
elevati'd mountains approach near to it, the varieties 
of climate which their different elevations create, al- 
low of cultivating most of the plants of the temperate 
zone, and of producing good meat and poultry. 

Lima is tho seat of the Royal Audiencia^ or Chief 
Court of Justice. It is the see of an archbishop, 
whose income was 30,000 dollars, and who has four 
bishops under his superintendenco within the vice- 
royalty, viz. Traxillo, Gumanga, Cuzco, and Are- 
quipa, and four others, within the limits of New Gra- 
nada, viz. Panama, Quito, Maynas, and Quenca. 

Callao, formerly called Beltavista, is the port of 
Lima» and, as has been before mentioned, tho only 
good harbour in Peru. It is defended from the 
winds, which blow always from the south, by tho 
Island of St Lawrence ; to the north of which, In 
smooth water, is good anchorage, under the protec- 
tion of the guns of the strong forts. The depth of 
water is sufilciGnt for the largest sliips ; the means of 
loading and dischaiging them are easy ; and as the 
liver liimac empties itself into the sea at this place, 
the shipping easily obtain a supply of fresh water. 
As there is but little rise of tide, there aro no docks ; 
and vessels that need repair can only be careened. 
It is in south latitude n** S' and west longitude 
from Grernwich 77® 14^'* 

The other towns are Guara, Chancay, Conete, 
Ica, Pisco, and Nasca, none of which, except Ica, 
contain inoie than 1500 inhabitants, of all descrip- 
tions. There are few mines in the intendancy of 
Lima that arc worked ; the chief is that of Concha- 
patu, in the mountains of Guarachiri, which yields 
some silver, and which would also, if the roads would 
allow of it, supply the capital with coals. Antimony 
and cobalt lire likewise to be found in tho same dis- 
trict. 

The intendancy of Cuzco lies on both sides of the 
Andes, and partakes of that great variety of climates 
which is produced by the different elevadons and 
aspects of that prodigious range of mountains. 
Though the cold is so intense as to forbid humau 
residences on tho summits, or cordilleras, yet the 
chief places which are inhabited enjoy a mild and 
temperate climate. It is bounded on the north by 
the great river Apurimac, on the east by unreclaim- 
ed countries, on tne west by the provinces of Tama, 
GuancaveJica, and Gumanga, and on the sonth by 
Arequipa and the viceloyiuty of La Plato* This is 
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the chief seat df what manii&ctores of woollens and Pm. 
of leather exist in Peru ; as both sheep and cows are 
here more iibundant than in anyotner part of it. 

The district of Gannas Is celebrated for breeding 
mules ; of which animals more than 30,000 are an- 
nually sent to the towns on the coast. Tbe agri- 
cultural productions generally partake ratlier of die 
character of those of the temperate than the torrid 
zone; wheat, barley, and other European grains, 
forming the chief articles of cultivation. There arc 
many silver mines, and some few washing places for 
gold. Tlui principal of the former are at Carahuasi, 
near the capital, in the district of Cotabamba, in 
Condonoma, Aymaraez, and especially in the pro- 
vince of Lampa. 

The cliicf city of the intendancy, Cuzco, was tl)je inttndancy 
seat of the Peruvian monarchy when visited first by of Cuzco 
Europeans, and the situation of it, as well as its cli- 
mate, were well chosen. It is in south latitude 13^ 

25^ and west longitude 71^ 1^. It is surrounded 
by the mountains of Sanca on its north and west 
sides, and has a beautiful plain to the south, through 
which the Tivcr Guatanay, which passes the city, 
runs. On the mountain to the north of the city are 
the remains of the fortress of the Incas, intended to 
be rendered impregnable by the height of the wch' 
and the steepness of the pa«4>C8 which it was d^‘gn- 
ed to defend. The inteinal works arc in rui^ but 
a great pan of the wall is still standing. Ij^mc oi 
the stones prepared for this work are of suclXa size, 
as to create wonder in what manner they couf i have 
been moved by people so unacquainted with pc^i ful 
machinery, as the Peruvians certainly were. Thab|;h 
the palace of the Incas has been destroyed, yet a 
subterraneous passage, communicating betwccsi 
and the fortress, may still be traced. Cuzco irtflTthis 
time a large city, containing 32,000 inhabitants, 
three-fourths of whom 'are Indians, wlio are industri- 
ously employed in the manufactures of woollen baize, 
of cotton, and of leather. The number of Spanish 
families is small, and they have of late declined as 
compared with the Indians and Mustees. It iit the 
see of a bishop, whose revenues amounted to 20,000 
dollars, of a Royal Audieucia, a mint, a university, 
and of a college, specially appropriated for the edu- 
cation of the children of the Cazi(]^uee. The cathe- 
dral is a noble pile of building, of stone, and there 
are also six parish churches, nine convents, and four 
nunneries. The church belonging to the Dominican 
Convent stands on the identical spot which was for- 
merly covered by the Temple of the Sun, and is 
built of the Stones which composed that edifice. 

The high altar fills the place in which once was fix- 
ed tbe image of that luminary which was the object 
of worship to liie idolatrous aborigines. The dwell- 
ings of private individuals are substantially built of 
stone, and if not furnished with much attention to 
comfort, are decorated in a costly manner. The 
other towns are very small, as most of tho inhabit- 
anta lead a rural life, occupied in cultivation and in 
brebding cattle. The chief of those towns are Aban- 
cay, Urcos, Calca, Cotabambas, Tinta, and Lampa, 
none of which contain so many as 1500 inhabitants. 

The difficulty of communicatfon between these places 
b inch as to forbid joaudi igtercoune. The rapid 
streams descending from ib^Andes have worn such 
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iVru. numerpui and such deep ravii^ aa are on!/ to bo greater part of the district hat ail tl^e predominant Vam, 
crossed, with great risk, by bridges of rppcs ; and Seatures of the Arabian^desert. From Tumbez, the 
frequently are passed by suspending the travellers in boundary, to the capital of its department, Piura,a dis- 
large baskets from cables stretched across dssures, tance of more than SOO miles, thero is but one small 
along which they descend from the higher to the Indian village. No water is to be found in any 
lower banks of the tremendous precipices. other place, apdjhat indispensable article must bo 

^tendancy Arequipa is an intendancy stretching along the conv^ed in skins, on mules, for the use of travellers. 

Arcquipa.|^^^j^i.^ of the Pacific, but extending sufficiently in- In this sandy desert, the most experienced guides 
wards to contain a large mountainous district within sometimes lose their way, and the bodies of passeu- 
its limits. Its southern boundary is the inhospitable ^ers are occasionally buried under tlie waves of shi^ 
desert of Atacama, the passage over which to Chili ing sand. There are, however, some spots within 
has proved fatal to many travellers. Few of tlie pro- the intendancy that enjoy a high degree of fertility ; 
vinces of South America contain within them a great- of this description is the district of Caxamarca, si- 
er portfoD of vegetable and mineral wealth than Are- tuated between two ridges of tlie Andes. Corn of 
quipa. Its plantations yield maize, sugar, and coffee, all kinds, various fruits, and esculent vegetables, are 
The vineyards are extensive, especially those of Mo- abundantly produced, as well as cows, sheep, and 
quehua, which produce a delicious red wine, and the hogs, in the latter of which, salted, a considerable 
brandy distilled in this district supplies an extensive tr^ is carried on witli tlie warmer districts. At 


circle of the mountainous countries. The most ce- 
lebrated of the silver mines arc situated on the south- 
ern part of this intendancy; those of Huantajaya, 
near the small port of Yquicpie, are surrounded with 
vast beds of rock salt, in a district totally destitute 
of water, and where provisions are scarce, but as the 
silver is found in native masses, it has produced 
usually about 100,000 marks annually. The district 
o\Caylloma contains several mines of silver, but they 
arewery imperfectly worked. They are in a very 
high t^levatioii, and consequently in a climate most 
intensify cold. The surrounding country produces 
but Xmw means of subsisting the labourers; and 
« thorn, h there is an office for distributing quicksilver 
to Jie miners, the situation has proveu an impedi- 
s meqt to successful operations, and the expence has 
.oqu'.llc^, and, in some instances, exceeded the 
ama^ticof the metal that has been produced. 

In CondesuyoB are mines both of gold and silver, 
though slightly worked ; as many of the inhabitants 
have found more profitable labour than mining, by 
raihing silk- worms, and by breeding the cochineal 
insect. 

The city of Arequipa, the capital of this inten- 
dancy, is situated in the beaulitul valley of Quilca, 
about GO miles due cast from the port of Atranta. 
It is in IG'^ iG' of south latitude, and 71^ 58' west 
longitude. The buildings are subbtantially construct- 
ed of stone. Tiic public edifices are a cathedral, 
six convents, a college, a hospital, and revenue of- 
fice. It is well watered by the river Chile, which 
serves extensively the purpose of irrigating the sur- 
rounding lands. The climate is healUiy, and though 
frosts are sometimes experienced in the night, they 
disappear as soon as the sun rises. The inhabitants 
amount to about 24,000, one-third of which are said 
to be Spaniards. 'J'his city has been repeatedly 
laid waste by earthquakes, and once by an eruption 
of the volcano Guayna- Patina, which is in its imme- 
diate vicinity. The other towns of most considera- 
tion are Camana, Ocana, a small bad port, Cayllo- 
nia, Moquehua, Arica, and Tacna, none of which 
are either populous or rich, and are chiefly inhabit- 
ed by Indians. 

Intendancy Tbe intendancy of Truxillo is the most northern, 

of Truxillo. as well as tbe most extensive, division of Peru. It is 
chiefly remarkable for being the first port in which 
Pizarro and his followers landed. The face of the 
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this place are the remains of tlm ancient Palace of 
Atahualpa, from whence Pizarro directed bis opera- 
tions, and where that monarch was killed. It is si- 
tuated on the western declivity of the Andes, about 
9000 feet above the level of the sea, 70 miles from the 
Pacific Ocean, in latitude 8** south, and longitude 
76° 10' west from Greenwich. A family descended 
from the Incas, reduced to a state of comi>arative 
indigence, occupies this ancient residence of their 
royiS ancestors, in the vicinity of Piura, aDd*around 
tbe city of Truxillo, the tropical productions, sugar, 
coffee, and cotton, are cultivated ; there are also 
some vineyards which afford wine and brandy. 

The chief mines within the intendancy are those 
of Chota, near the limit of perpetual snow, being 
13,800 feet above the level of the sea; of Micui- 
pampa, 12,000 feet ; and some at Pataz which yield 
both gold and silver. 

I'liere arc two cities in the intendancy. Truxillo, 
the capital, is the sec of a bishop, and the scat ot 
tlie courts of justice. The inhabitants arc about 
6000, principally rich Spaniards, who indulge in 
considerable show and luxury.' Piura contains about 
7000 inhabitants, chiefly Indians. The otlier towns, 

Tumbez, Lechura, Payta, Lambayeque, scarcely con- 
tain 3000 inhabitants each, who are in a low state of 
indigence. 

Guamanga, or Huamanga, is an intendancy whoU Intcntlancy 
ly internal, surrounded by other parts of Peru. 

From its elevation on the sides of the Andes, it cn- 
joys a mild and temperate climate. It is much in- 
tersected with streams, or rather torrents, which 
have worn deep chasms in tbe friable soil, and pre- 
vent easy communication between its several dis- 
tricts. It yields excellent corn and fruits, and the 
wool of the sheep is here made into baize for cloth- 
ing tbe inhabitants of the colder districts. In tlie 
mountains are found herds of huanucos, or Peru- 
vian camels, employed as beasts of burden in the 
colder rcgionsi and whose wool is used in tlie 
manufactories. There are also many cows and 
sheep of t(ic European breeds, reared within the 
district. It is the chief country for thegrovith of 
the coca, which serves to the natives of Peru tlie 
same purpose as the betel does to those of the East 
Indies. There are mines of lead, gold, and silver ; 
but their working has declined of late years, so that 
the supplies from them are dwindled to very insig- 

T 
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1’i.ru. nificaDt quantities. The C2\pital, GuBinang|ft> situat* 
in south latitude IS*' 50', and west longitude 77® 
5(i^ is a Well built city, of considerable extent. Its 
population amoants to about 26,000, of whom the 
greater part are Indians. It is the see of a bishop, 
contains a cathedral, a university, well endowed^ and 
several churches and convents. Thore is no other 
place in the intendancy meriting the name of a town, 
as three-fourths of the inhabitants are either occu- 
pied in cultivation or in pasturage. 

Intendancy 'f||0 lyhole of the intendancy of Guancavelica, or, 
as it is sometimes spelt, Huancavclica, is situated in 
the mountains in a climate severely cold, which may 
account for the paucity of its population. The chief 
value of this intendancy is derived from the Import- 
ant mines of quicksilver which it contains, and which, 
if pro^rly conducted, would make the mines of sil- 
ver in Peru equal in their product to those of Mexico. 
The celebrated mine of Santa Barbara is 1 3,800 feet 
above the level of the sea. In the process of exca- 
vating it, three stories of galleries, one over the other, 
have been constructed, which penetrate the moun- 
tain in dilFcrent directions, according as the veins of 
the mineral arc found to run. The lowest of these 
was found to contain red and yellow sulphureted 
arsenic, which, proving fatal to many of the labour- 
ers, was forbidden to be worked. The chief pro- 
duce of the mine has been obtained in the iorm of 
cinnabar, from which, by distillation, the mercury is 
extracted at the rate of one pound of mercury from 
every fifty pounds of cinnabar. The upper of the 
three stories, called the htocal^ furnished by far the 
largest part. This branch, however, lias been near- 
ly dcstroycdi cither from the negligence or the 
avidity of the managers. The roof of the mine was 
supported by pillars, left at intervals, which consist- 
ed of the ore. As the ore became, rather scarce in 
tliG interior of the mine, these pillars were gradually 
thinned away till they became incapable of sustain- 
ing the weight that rested on them ; they gave way 
at length to such an extent as to 611 the mine with 
masses of the superincumbent rubbish, which has in- 
tercepted all communication with the interior. Some 
incifectual attempts have been made to remove the 
impediments, but the silver mines are chiefly sup- 
plied with their mercury from small veins in the same 
chain of tiiountam.s, which yield an insufficient quan- 
tity, and at a dear rate. The capital; which gives 
name to the intendancy, is in south latitude 12° 
45', and west longitude 74*' 46'. It was, when the 
mine was actively woikcd, a populous place, but at 
present contains only 5000 inhabitants. It is built 
almost wholly of tufa, v'hich is found in abundance 
in its vicinity. Tiie surrounding country is highly 
picturesque, abounding in torrents and cascades; 
but the climate is prejudicial to (lie human constitu- 
tion, from the great and sudden changes of the tem- 
perature. There arc scarcely any places that de- 
serve to bo called towns ; as the few inhabitants 
are scattered at great distances from each otJier in 
thinly peopled villages or hamlets. 
in<cndunt7 The intendancy of Tarma is chiefly situated on 
of Tftrma. Andes, and generally partakes of the severity of 
climates which lofty elevation creates. The small 
portion of it which is on tfie plain yields wine, but 
the great portion of the inbabitants are supplied with 


animal and vegetable food from the mountainous re* Pevu. 
gioDs, which, at a moderate height, produce corn 
and potatoes, and at a greater 'elevation breed con- 
siderable flocks and herds. I'he mines most pro- 
ductive of silver are within this intendancy. The 
most eminent are those of Lauricocha, or, more pro- 
perly called, collectively, the Mines of Pasco. Near- 
ly one-half of the silver which Peru yields is extract- 
ed from these mines. They are at on elevation of 
13,000 feet above the sea. The veins of the 
mineral arc near the surface, the shafts being only 
from 90 to 400 feet in depth; below that water 
is found, the expcnce of clearing which is the chief 
drawback from the profit of the proprietors. The 
metalliferous bed is stated to be more than 1 5,000 
feet in length, and upwards of 7000 in breadth, and 
is capable of yielding more silver than any even of 
the mines of Mexico. 

The favourable circumstances attending these 
mines, and the belief, that, if the water could be 
cleared by a steam-engine, the profits would be im- 
mense, induced a party of Englishmen to convey a 
powerful engine to the spot. After many interruptions 
and much delay, it at hist reached thcbe mines ; but 
the country was in loo turbulent a state to admit of 
the operations being carried on ; which, with the aqr** 
popularity attached to the undertaking, from sup|^- 
ing it would lessen the employment oi lubourcrylias 
caused it to miscarry, and the water basso gainciN that 
the produce has declined very much since the^om- 
mcncement of the civil wars. There are many ntlitr 
mines in ditfcrcnt parts of this intendancy, of h 
tlie greater part are neglected, or very feebly woAvcd. 

The greatest portion of the gold found in Peru is tu^en 
from tlie minesof Pataz andof Huiliesin this province^ ^ 

Tarma, the city whicli gives its name to the 
daiicy, is in 11 35' south latitude, and 75*' 17' west 
longitude. It contains about 5500 inhabitants, some 
of whom find employment in making baize. No 
other place contains as many as 1000 piople. 

No country, perhaps, ever enjoyed so long a pc- Recent 11 h. 
riod of freedom from hostilities as Peru has 
rienecd. Though occasionally, when at war with 
England, a few places on the coast have suffered 
from predatory attempts, and the navigation may 
have been interrupted by our cruizerb, yet, in the 
interior, tranquillity has been undisturbed during the 
whole period that elapsed between the suppression 
of the revolt of Gonzales, by Pedro dc la Gasca, in 
1548, till the year 1781, when an Indian insurrec- 
tion of a most alarming kind suddenly burst forth. 

Jose Gabriel Conderoanqui was a desctiidant of 
the Ja5t sovereign of the Peruvian race. He had 
been carefully educated by his father, and exhibited 
considerable talent. The title 'of Marquis of Oro- 
pesa had been conferred on one of his ancestors. On 
the death of his father, he petitioned to have that 
title renewed in him, but being refused, he retired to 
the mountains, and announced himself by tlie name 
of Tupac Amaru, which the last of the Incas had 
borne, as the true sovereign of Peru. The Indians 
flocked to him in cM'owds, the sacred fillet was bound 
on his brow, and he was proclaimed emperor, by the 
title of Tupac Amaru the Second. An overwhelm- 
ing army was speedily oollectCd by him, which sub- 
dued the country and invested Cuzco. At tlie com-^ 
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IPtru. iBeocement of hi| reign/ though he declared Yen* 
geance against every native of Old Spain, he proftn* * 
ed to favour equally the ecclesiastics, and all of the 
white race who were born in America. Adhering to 
this system, he continued to prosper, but his follow* 
ers, elated with the success that everywhere attend- 
ed them, and being in an undisciplined state, com- 
menced a war of extermination against all who were 
not of the Peruvian race; nhich was attended with 
scenes of the most horrid barbarity. Diego his 
brother, and Andres his nephew, favoured the cruel 
disposition of the Indians, and perpetrated deeds 
which Jose Gabriel vainly strove to prevent. The 
insurrection continued two years, and extended over 
most of the districts around Cuzco; but the pro- 
ceedings against the Whites, M ustces, Mulattoes, and 
'Negros, at length united these casts against the In- 
dians. Jose was surprised, and, with bis family, ta- 
ken prisoner ; and shortly af^cr, the whole were exe- 
cuted in the city of Cuzco. So groat was the ve- 
neration in which this Tupac Amaru was held by the 
JY'ruvians, that, when he was led to execution, they 
prostrated themselves in the streets, and uttered the 
most piercing shrieks and execrations, whilst the last 
of the Children of the Sun was torn to pieces by bis 
»«>xccutioner8. With this event torminateil the strug- 
g\p8 of the Peruvians for independence ; and on late 
occasions they ore reported to have shown more dis- 
position to adhere to the government of Spain than 
to the newly created independent states that have 
sprung up around them. 

Wars a 1 th During the period in which the surrounding do- 

Niw (.rj- minions of Spain in South America were torn by in- 

nada. ^ testine wars, Peru, though engaged in hostilities, has 
, not been the theatre in which the contest was con- 
QuiTtecl. Allegiance to Spain was maintained through 
all her changes of government, and the Viceroy of 
Ptru continued to exert himself to subdue the other 
countiies that had revolted from it. When thq re- 
volution in New Granada began, the first steps were 
such as threatened no disturbance to the neighbour- 
ing provinces; but its spirit at length approaching 
the confines of Peru, the Viceroy dispatched an army 
towaids Quito, under the command of General Mo- 
lina, wiio had been nominated President by the Jun- 
ta of Cadiz. As the revolutionhts were divided 
among themselves, ho easily gained that city ; but 
practising some most cruel measures, according to 
the accounts of the insurgents, and wc have no other, 
the army was compelled to retreat before the diflPer- 
ent partisans, who VK^re previously at variance, but 
who had united in tiieir operations against the Pe- 
ruvians. After a bloody contest, they were driven 
from the viccroyalty of New Granada by the repub- 
lican general Marino ; but as his attention was strong- 
ly engaged in watching the events in the north, he 
could not follow up his victory by pursuing the royal- 
ists ; who, on their part, had such calls tor their ex- 
ertions towards the frontiers of Buenos Ayres, and in 
Chili, that, without any formal treaty, hostilities ceas- 
ed between Peru and New Granada in 1814, and 
have not been since renewed. 

Wan with ^oon as the inhabitants of Buenos Ayrea had 

Buenog formed an Independent government, an army of 
5000 men was marched to invade Peru, under the 
command of Oeneral Balcarce. He was opposed be- 
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fore 'he bad reached the frontiers by Goyneche, a 
royalist commandeK Before hostilities were begun, 
a treaty for an armistice was made, but soon broken, 
when the Peruvians repulsed their invaders, became 
invaders in their turn, and overrun the country as 
far as Saha; having in their possession, in 1812, the 
rich mining countries of Potosi and La Pax ; while 
the republicans, being embroiled among themselves, 
and invaded by the Portuguese, had no means of re- 
cruiting, till early in the year 1813, when their ge- 
neral Belgrano attacked the royalists near Salta, and 
gained a complete victory, which compelled them to 
abandon their conquests, end retire within their own 
territory. In November of the same year, the Pe- 
ruvians, being reinforced, fought another battle on 
the frontiers, near Potosi, with such decided success, 
that they again occupied those rich districts, which, 
in the early part of the ycari they had been compel- 
led to abandon. The unfortunate republican gene- 
ral Belgrano was, in 1814, superseded by the cele- 
brated San Martin, who collected the fugitives, orga- 
nized a new army, formed various corps of Guerillas, 
and compelled the royalist general Pezucla once 
more to retreat from the contested country, and con- ' 

centrhte his forces in High Peru. In the year 1815, 
the contests among the different parties of republi- 
cans having weakened their army on the frontiers, 

Pexuela again attacked them, on the 14th Novem- 
ber ; gained a hard-fought battle at Sipc sipe ; and, in 
consequence of it, the mining districts of Buenos 
Ayres, for the third time, came into the hands of the 
royalists. The calls on the Viceroy of Peru foi 
troops to maintain the royal cause in Chili weakened 
his frontier forces at the time that San Martin was 
collecting his army to invade that country on the 
part of the republicans. By the course of events, the 
theatre of the war thus became changed. The re* 
publicans kept up a small force to w’atcli the motions 
of the royalists, whose troops and stores were so 
much diminished, that they ultimately withdrew froip 
the conquered countiies; which, by the operations of 
the remorseless contest, had become reduced to the 
extreme of misery, and the mines, once so highly 
productive, had nearly ceased to be worked. 

Chill had thrown off the government of Spain, and Wan mtli 
declared its independence. It was torn by factions, t'hih 
violently irritated against each other, and a civil war 
had commenced. The Viceroy of Peru thought the 
occasion favourable for bringing it again under the 
royal authority. A force of 4000 men, under Gene- 
ral Paneja, was dispatched to that country. He land- 
ed at Talcahuano early in the year J8I3, and took 
possession of Conception and Chilian. The Spanisli 
troops appear to have remained in the positions they 
occupied, in a state of great inactivity ; whilst the Chi- 
lians, divided into rancorous factions, were exhausting 
their means, and impoverishing their country. The 
Spanish commander availed himself of the circum- 
stances to make on attempt on the capital, in the be- 
ginning of March 1814; but, not succeeding, enter- 
ed into a treaty for evacuating the country. Before 
the treaty was concluded, General Osorio arrived, as 
commander from Lima, with considerable reinforce- 
ments. This changed the face of affairs. The Chi- 
lians were wearied with the evils they had experi- 
enced ; the forces of the King gave them confidence , 
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I’eru. mid after a few skirmishesi rather than battlMi with 
the different parties^ who never ceased hostilities to- 
wards each ocher, the whole country submitted to 
Osorio, who entered the capital in October 1814. 
The royalists were. in quiet possession of Chili till 
the beginning of the year 1817^ The fugitive* re* 
publicans had retreated over the Andes, and found 
an asylum in Mendoza. There others joined them, 
in the following years. The government of Buenos 
Ayres supplied them with stores, and at length Ge- 
neral San Martin, with the addition of some tole- 
rably disciplined troops, was appointed to the com- 
mand. This^force passed the Cordilleras In January 

* 1817> and descended towards the level country ; ano^, 

after a most complete victory over the Peruvian army 
at Chacabuco, in which their commander was made 
a prisoner, and his troops dispersed, occupied, with 
littfe difficulty, the whole of Chili. The govern- 
ment there having assumed a more consistent and 
regular form than before, become a collecting point 
to which adventurous spirits, from Europe and 
from America, resorted. Arnkaraents were equipped 
there, both naval and military. The former were 
successful in making prizes, and, in combination 
with the latter, Valdivia, the only remaining fortress 
in Chili, under the command of the Viceroy of Peru, 
and ultimately Lima itself was captured. 

I xpuUtion The conquest of Peru seemed to be indispensably 
of i/)ra necessary to the preservation of that independence, 
i ovbrane Qn(j[ those republican institutions which the inbabit- 
M irtin” ants of Chili had established. It had early attracted 
* ' their regards, and the project for achieving it, which 
was widely circulated, drew to them many ef those 
military adventurers who, by the peace in Europe, 
were deprived of occupation. Among others. Lord 
Cochrane and several English officers who bad dis- 
tinguished themselves in the naval service, found 
employment in the ffeet which was speediljr equip- 
ped, and which, in discipline, though not in force, 
soon attained such a superioilty over the navy of 
Spain as to give it the command of the navigation of 
the South Sea. Being to windward of the Spanish 
ports, it was easy at any time to choose the point of 
attack. An army of 5600 men was formed, under 
San Martin, which, with the fleet, consisting of one 
ship of 64 guns, one of 50, one of 86, and one of 82, 
besides some corvettes and transports, sailed from 
Valparyso, in the latter end of 1820, and reached 
Lima in Februar}**or the following year. The troops 
were landed to the north of Callao, and continued, 
without any great exertion, till May, when the gar- 
rison of Lima being much straitened, an armistice 
was concluded. 

Pczuela, then the Viceroy of Lima, was opposed 
by the Audiencia and the Municipality, who cen- 
sured him for not adopting measures sufficientlpr 
energetic to repel the invaders. The same disposi- 
tion to censure prevailed among the officers of the 
army ; and at length they resolved to depose Pe- 
zuela. He made no resistance, but quitting the go- 
vernment and country, the command was placed in 
the hands of Don Jose de La Serna on the 29th Ja- 
nuary 1821. 

The troops of La Serna were not much superior to 
the invaders numerically, but some of them having 
gone over to San Martin, gave the hitter a supe- 
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riority. Lima continued to be straitened by tliC'ge- Peru, 
neral, and Callao to be blockaded by Lord Coclirane, 
who performed one of those acts of desperate valour 
which struck astonishment into the Spaniards. With 
the boats of his little squadron he entered the port 
of Callao, and, under the guns of its tremendous 
batteries, boarded, captured, and carried off one of 
their largest ships of war, with more men on board 
than were in all the boats that attacked her. 

After some months had elapsed, a convention was Surrender ot 
agreed on, when La Serna with his army marched out, 
and San Martin with his forces entered Lima. A gar- 
rison was, however, left; by the royalists in Callao. The 
protracted operations had given time to remove the 
most valuable property, which, with the females of the 
best families, and the non-combatants, reached the^ 
mountainous districts. San Martin, in the possession 
of Lima, was in the same condition as La Serna had 
been for some months before ; with many mouths 
besides those of his army to fill, and his intercourse 
with the country that furnished provisions inter- 
cepted ; but he had the advantage of naval supe- 
riority, and could draw supplies from the coast, 
though, till Callao was taken, the difficulty of land- 
ing made the arrival of such supplies precarious. 

At length the garrison of Callao agreed to evacuatjp»'' 
on being allowed to join La Serna, which was efief%- 
ed. San Martin was thus in full possession of the 
capital and its port, when a dispute between him 
and Lord Cochrane, about the division of the insig- 
nificant plunder, caused the latter to sail to some un- 
ascertained destination, and leave the commander of 
the land forces to secure his conquest. He there 
assumed the sovereignty, and acted the part of an 
absolute monarch, uniting in himself the legiQlative,^ ^ 
judicial, and military power. ** 

La Serna, after uniting with the garrison of Cal- 
lao, retired towards the mountains, where he inter- 
cepted all communication between Lima and the 
mining districts, and drew supplies of men and stores 
from the countries in his rear. The whole of the 
treasure captured in Lima did not exceed 300,000 
dollars, not a tenth part of what was usually to be 
found in chat city. Cochrane having carried away 
the money, his coadjutor was soon compelled to 
have recourse to vident measures to subsist his 
army. He stamped paper dollars to pay his troops, 
and issued decrees commanding the inhabitants to 
take them in payment. A civil war is thus existing, 
which, as far os the latest intelligence reaches, leaves 
it dodbtful if the conquerors OS the conquered are 
in the worst condition. Whatever may be the ulti- 
mate issue. It roust probably be a long time before 
tranquillity can be restored, to such a degree as to 
give that security to property which is more essen- 
tial to mining than to any other of the operations of 
human industry. In whatever manner the present 
contest may terminate, it is not possible to conceive, 
that in future Peru, or any part of South America, 
wH) be subjected to the condition of a Spanish colony. 

See Helm's Jottrn^ tkroush Pem, from Bnefwo 
Ayres to Luna ; El Fuurara Universal, por Estalla ; 

Feyjoo Relacion de la Suidad de Truauloj Mercu^ 
rio Pemiana, and Guia de Petu^ por Hipolito Unan- 
nia; Humboldt's Works; and Bonnycastle's Spanish 
America. (ww.) 
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PHYSICAL GEOGRAPHY, 

/ 


Physical 1 U8 objeot of Physical Geography is to deacrflie 
cicography. the external structure^ form, and appearance of the 
globe, and the relations subsisting between it and 
the various classes of animated and organic beings 
which inhabit its surface. It ought to comprehend 
a description of the solid parts of the globe> with 
their magnitude, position, and the progressive changes 
they have undergone,— ‘Of the fluid parts, consisting 
of seas, lakes, and rivers, with their extent, motions, 
ai|d general physical qualities, — of the atmosphere, 
with the phenomena it presents, including the variety 
of climates and seasons in different regions. Lastly, 
it should embrace a general view of the various 
tribes of animals and vegetables, with the order of 
tlieir geographical distribution, in the ocean, the 
atmosphere, or on the land. Physical geography 
has but recently begun to assume the form of a 
science, and, like other branches of knowledge de- 
^ pending on extensive and multiplied observations, it 
^ Cc*'' only be improved by slow degrees. To render 
It ^rfect, it would be necessary that we should 
know the true geographical position of every point 
of the earth’s surface, its height above the sea, its 
mean temperature for every month, the prevailing 
winds, the annual and monthly depth of rain, the 
- rate of evaporation, the nature of the rocks, the 
heat of springs, the peculiarities of the soil, witli 
the animals and vegetables which can find nourish- 
,9cnt upen it, and are adapted to the climate. 
We should know also for each part of the ocean. 
Its depth, temperature,- general and particular mo- 
tions, and other physical properties, with its pe- 
culiar vegetable productions, and classes of living 
inhabitants. And to raise this knowledge to the rank 
of philosophy, effects should be (raced to their 
causes, and the infinite variety of phenomena con- 
nected by a small number of general principles, 
the help of which we might be able, from the know- 
ledge of a few facts, to form certain conclusions re- 
specting a multitude of others. Though physical 
geography is still far from this degree of perfec- 
tion, writers upon the science have already collect- 
ed, and to some extent generalised, a great num- 
ber of interesting facts. To exhibit a systematic 
view of these is our object Hn the following pages; 
but we think it necessary to state, that wc must 
necessarily confine ourselves within limits which 
will preclude extensive details upon any part of the 
subject. 

Magnitude. eleven spherical bodies, deno- 

minated planets, which revolve round the sun. Its 
distance from that luminary is 93,595,000 EiUglish 
miles, and its mean diameter is 791 S* completes its 
diurnal revolution in twenty-four hours, and its an* 
nual revolution in S65^. 5^. 48^ 51"* One satellite, 
or attendant body, the moon, 2180 miles in diameter, 
revolves round the earth in S9^. 44', at a mean 

distance of 475,000 English miles. The relations of 
these bodies to the sun and the other (danets, and 


the laws which regulate their motions, belong pro- Physical 
perly to gjitronomy. (Playfair’s Ouilinea of <3«c«raphy. 
P4f/. 11. 86, 126, 126, 225.) The earth is not a 
perfect sphere in its form, but an oblate spheroid, or 
spliere flattened at the poles. The amount of this 
compression is such, that the equatorial diameter 
exceeds the polar diameter, or axis, by twenty-five 
miles; or the one is to the other as 312 to Sll. 

The centrifugal force arising from the revolution of 
the earth round its axis, which evidently tends to 
dilate tha equatorial parts, led Newton to infer the 
oblate or compressed figure of the globe before it 
WM known by experiment. He calculated the elUp- 
-ticity, from theory, at which is about one-third 
greater than the truth. A homogeneous fluid body 
of ihe mean density of the eartli, and making its di- 
urnal revolution in the same time, would, in fact, 
have the proportions which Newton supposed ; and 
the ellipticity in this case would be a maximum. 

But if the revolving body, instead of being homo- 
geneous, increase in density towards the centre, tlm 
compression is not so great. * Now, the experiments 
made at Schehalliaa uiow that the mean density of 
the earth is nearly double of that of the rocks at its 
surface, and, of course, the density of the central parts 
must be still higher than the mean. Mathematicians 
have demonstrated, that, were the density to increase 
so as to be infinitely great at the centre, the ellip- 
ticity, in that case a minimum, would be no more 
than 1'he structure of the globe as to den- 

sity, so far as our knowledge extends, is interme- 
diate between these extreme conditions ; and since 
its ellipticity of is also intermediate between the 
maximum and minimum, the circumstouce affords a 
strong presumption that its form, approaches very 
nearly to that of a spheroid of equilibrium, and in 
all probability coincides with it entirely. (Playfair's 
Outlines, II. 60, 302, 304.) 

This conclusion is strikingly confirmed by the 
phenomena presented by tliose planets, io which the 
supposed cause of the ellipticity exists in the great- 
est degree, Jupiter and Saturn. As each of these 
bodies has a diameter ten times greater chan that of 
the earth, and revolvts rouod its axis in less than 
half the time, the centrifugal force ought to be far 
more powerful, and produce a much greater dilati- ' 
tion of the equatorial parts. Accordingly, in Jupi- 
ter, the ellipticity is one-fourteenth oi the longer 
Ifiiameter, and, in Saturn, where the effect of the 
centrifugal force is aided by the attraction of the 
ring, the ellipticity amounts to one-eleventh. (Play- 
fair's Out. 11. 179.) 

We have good reason to conclude, that whatever 
causes gave this oblate figure to the globe, they have 
acted upon the solid as well as the flu^ parts. Though 
the land and water are unequally distributed over the 
two hemispheres, the soil, in a general point of view, 
is as much elevated at the equator os towards the 
poles. But since the equatorial regions are about 
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pbyMC 4 l farther froni the centre than the parts at 

r.eogr«¥*>y- the pohii it is evident, that, had the sea only been 
subject^ the action of the ccntrifuffal force» the 
torrid zmc must have been completely submerged, 
and the polar regions loft entirely dry, and rising 
many miles above the level of the waters. The 
uccau must, in fact, have farmed a broad and deep 
zone round the cciuator, separating the two conti- 
nents encircling the poles ; of which continents a 
very small part only would Jiavo been habitable in 
consequencetof the elevation of the soil. The 6gure 
of the globe aifords, therefore, evidence of consider- 
able weight in favour of its original fluidity, and it 
negatives the idea, that the earth, at the period of 
its consolidation, bad a diflerent axis from what it 
has at present. 

Dctisity. The precession of the equinoxes, and the nutation 
of the earth's axis, indicate, in the opinion of La- 
place, that the density of the globe increases towards 
the centre. Mr Cavendish, from some experiments 
with leaden balls, estimated the mean density pf the 
earth at 5,4'8. {PhiU Trans> Vol. LXXXVIIL 4690 
But the calculation most to bo depended on is.that 
founded on the experiments at Schehaliicn, which 
gives the mean density equal to 4,71 (Playfair's Out. 
11. 320), that is, about 4| times the weight of an 
equal bulk of water. As the density of the rocks at 
the surface, which docs not exceed S,5 or a,7» is 
much lower than the mean, it follows, that the den- 
sity of the central f)art8 must be much higher. If, 
for instance, the exterior rock.s with which we arc 
acquainted should form a shell of jOO miles in thick- 
ness, the parts within this &heil would require to have 
an average specitic gravity of to produce the 
mean density of 4,7 for the whole mass. Laplace 
thinks however, that the change in density is not 
sudden but progressive, and that it is probably the 
effect of concentric and elliptical beds, of increasing 
density, disposed symmetrically round the centre of 
gravity. (Daubuisson, Trait6 de Gcognouef Chap. 
1.) This disposition would naturally take place in a 
mass simultaneously fluid. And, in fact, the lowest 
rocks with which we are acquainted have generally a 
greater specific gravity tfian those which lie above 
them. The only considerable class of mineral sub- 
stances known to u«, which have the high density in- 
ferred to exist ill the central parts of the globe, are 
the metals and their ores. This circumstance may, 
perhaps, autliorizc a conjecture, that these subsiance-s 
occupy the interior of tho earth, and that the metal- 
lic repositories tound in the outer crust consist of 
minute portions, sepaiutcd and cast up from the cen- 
tral mass. 

<;coiugicHi It would be foreign to our purpose to enter into 

.'structure, tlic disputes which divide geologists. Conceiving 
that the principles of geology^ at the present day, 
aie to be considered os little better than provisional, 
we shall recur to them as sparingly as possible. Of 
the central nucleus, as already stated, we can know 
lUHhing but by inference. The outer crust, how- 
ever, lies exposed, in port, to our view, and tlie ma« 

" teriaJs of wiiich it is formed, so far as we arc ac- 
quainted with them, consist of four great classes. 
1. Thosfe rocks which neither contain any animal 
nor vegetable remains themselves, nor are intermix- 


ed with rocks wiiich do contain them, and are there- Pliysioai 
fore termed primitive, or primar^f as having been 
formed before tlie existence of organized beings. •' 
These are granite, gneiss, mica slate, and clay slate, 
which occur abundantly in all regions of the globe, 
with quartz rock, serpentine, granular limestone, 
which occur more sparingly. These rocks ne- 
ver contain organic remains, and, till lately, were 
supposed never to cover rocks containing them ; but 
a larger experience has shown, that this circuimtanee 
does not hold true entirely, even of granite itself. 
(Daubuisson, II. 226.) 2. Hocks containing organic 

remains, or generally associated with other rocks m 
which such substances arc found, and which, as hav- 
ing been formed posterior to the existence of orga- 
nized beings, arc termed secondary* These are grey- 
wuckc, sandstone, limestone, and gypsum of various 
kinds, slate clay, with certain species of trap, and 
they are found lying above the primary, or older 
rocKS. 3. Above these secondary rjckt*, btilb of 
gravel, sand, earth, and moss arc found, which have 
been termed alUivial rocks or formations. 4. 'J'he 
name of volcanic formations has been given to beds 
of lava, sconce, and other matter thrown out at cer- 
tain points of the earth's surface by subterranean 
fire. ' 

A very distinct arrangement can be traced among Arranjrc- 
tbese rock", though they presunt a confused appear- 
ance to the eye on a hrst view. Where those of ihe ' 
primary and secondary clasMs aie cxpo^eii fogclher, 
the granite, which generally evists in unstriitified 
miisses, is found almost invariably under all the 
otjiers ; and yet it also occupies the highest points of 
the earth's surface. The gneiss, which is merely a 
stratified granite, lies next it, then the mica^laie, then 
the clay state. The primary limestone, trap, serpen- 
tine, &c. lie in occasional beds intermixed with these. 

And above all, the primary formations arc grcywacke, 
sandstone, and otJier secondary rocks. Further, the 
primary rocks are in general highly crystalline in 
their btructure,.and at tho points where they arc ex- 
posed to view, are found standing on their edges, or 
inclining to the horizon, seldom at a lc«.s angle than 
The secondary rocks again have rather the 
appearance of mechanical deposites ; they occupy a 
more horizontal position; and their upper edges, 
or outgoings, are generally found at a lower level 
than tliobe of the primary class. On these facts, 
geologists have founded certain general conclusions. 

From the oblate spheroidal figure of the globe, and 
the arrangement of its^superipr mineral masses in 
beds, or strata, they assume that the whole, or at 
IcObt (he outer crust, was at one time in a fluid state, 
lliat the central nucleus, of which we know nothing, 
is encompassed round and round by a coat or shell 
of granite, which, crystallising from a fluid state by 
the force of a strong affinity, bas assumcHl a very ir- 
regular figure, shooting up into elevated cones or 
ridges at some points, which form the naked sum- 
mits of mountains, and sinking into vast cavities many 
miles, or dozens of miles, below the present surface 
at others. That the gneiss crystallizing next in or- 
der was deposited above the granite, covering all 
the lower parts, but leaving the most elevated points 
of the granite bare* That the mica and clay slate 
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PhfML were deposited in a less perfect state of er3'8talliza* 
tion above the meiss, and in beds rather less incliO- 
od ; that the older class of secondary rocks of a com- 
position more mechanical than chemican were then 
deposited above the mica and clay slate ; the newer 
secondary rocks again above the older, in a position 
approaching more and more to the horizontal^ as 
their structure became* Jess crystaiJine, and occupy* 
ing a lower and lower level ; so that the edaes, or 
outgoings, of the older rocks are always founcT rising 
above one another, as yOu advance from low plains 
to the summits of mountains. It is thus supposed, 
that the gneiss and Other stratified primary rocks arc 
found in beds nearly vertical, because we see them 
only at those points where, resting on the elevated 
ccests of the fundamental granite, £ey break through 
the secondary formations ; but that, if we could pe- 
netrate through the masses of sandstone, limestone, 
^c. which cover them in level situations, we should 
find them there also, and lying in horizontal posi- 
tions above the granite. Farther, wc see how the 
deposition of the different formations brought the 
eartli nearer and nearer to the state in which we find 
It. The deposition of the granite, we may suppose, 

^ lefY the surface divided into profound cavities lM>und- 
Cil or broken by ridges or pinnacles w ith steep sides, 
onVliich few orders of animated beings would have 
existed. The stratified primary rocks, deposited on 
the bottom and sides of these cavities, filled them 
in part, the older secondary rocks, falling down in 
less inclined strata, reduced the inc(|ua]ity still far- 
thci ; and the newer secondary rocks, subsiding me- 
chanically in strata nearly horizontal, made the sur- 
face assume a tolerably even and regular appearance, 
l^st of r.ll, the masses of gravel, sand, earth, marl, 
and other alluvial matter, filling up the smaller cre- 
vices and hollows left by the newest rocks, smooth- 
ed the surface, and prepared the earth for the nou- 
rishment of vegetable substances, and the habitation 
of animated beings. • 

We give this outline of the structure of the globe 
according to tlie principles of Werner; because, 
though It cannot be easily reconciled with all the 
facts now known, it explains the general diApositioii 
of the parts of the earth & surface, better than any 
other that can be given in a sraull compass. Of the 
modifications lately suggested, the following is wor- 
thy of notice. The great space whicli the stratified 
primary rocks occupy, compared with granite, and 
the fact, that the former sometimes preserve the 
same direction and dip unaltered on both sides of a 
granite mountain, have led some to consider the lat- 
tjtt not as the fundamental rock, but rather as exist- 
ing in large kernels or isolated ma^es, which are i 
stuck in among tlie strata of the pi imary schistus, ^ 
witliout affecting their dip and direction. Tlie schis- 
tus again, instead of being in coats wrapped round 
the granite, is supposed * rather to affect a squamoM 
structure, or to be disposed in a continued order 
like the scales of a fish. Gneiss, mica slate, and clay 
slate, may be conceived, on this hypothesis, to be 
disposed in strata standing out edgeways, and alter- 
nating with one another, ail round the globe. The 
large hollows' left in the surface by the irregularity 
of the crystallization, or producetl by the wearing 


away ^ of the softer rocks (the mica and clay slale» Vhydcai 
the more destructible rocks, being ^nerally found in 
the lowest situations, and the more endunog gneiss, 
with its kernels of granite, in the highest), are filled 
Qg by newer formations, sometimes in conformable 
positions, but more frequently lying over the ends 
of the older strata. In this place, it is enough to 
have mentioned these opinions, without attempting 
to discuss their merits. 

The* phenomena of geology show, that the origiiial fhangcii on 
formatioBoftherocks has been accompanied, in nearly ^ Surfnet. 
all its stipes, by a process af waste, decay, and recom- 
position. The rocKS, as they were sueoessivcly depo- 
sited, were acted upon by air and water, heat, &c. bro- 
ken into ftagroents, or worn^down into grains, out of 
which new strata were formed. Thus the disinte- 
grated materiah of the older rocks, reunited by a 
cement, constitute those strata of greywack^, con- 
glomerate, aad old red sandstone, which skirt the 
primary mountains; the debris of the secondary 
rocks are found aggregated in the same way into 
beds of breccia, tufa, and newer conglomerate ; a . 
large portion of the spoils of the slate and trap roeks^ 
both qld aad new, in a state of great comminution, 
are spread over the surface in beds of clay ; and a 
stfil larger portion of tiie spoil# of the quartz rocks, 
form those immense beds . of sandstone and loose 
sand which cover so great a portibn of the dry land 
and the bottom' pf the sea. Even the newer second- 
ary rocks, since their consolidation, have been sub- 
ject to great changes, of which very distinct monu- 
ments remain. I'hus, wc have single mountains, 
which, from their structure, can only be considerccl 
as remnants of groat formatlors, or of great conti- 
nents no longer in existence. Mount Meisner in 
Hesse, six miles long and three broad, rises about 
600 yards above its bQsaMjmid 700 above the sea, 
overtopping all the ne^hSohring hills for 40 or 50 
miles round. The lowest part of the mountain con- 
sists of iHe same shell limestone and sandstone which 
exist in the adjacent country. Above these are, 
first, a bed of sand, then a bed of fossil wood 100 
feet thick at some points, and the whole is cover- 
ed by a mass of basalt 500 feet in height. On con- 
sidering these facts, it is impossible to avoid con- 
cluding, that this mountain, which now overtops the 
neighbouring country, occupied, at one time, the 
bottom of a cavity in the midst of higher lands. 

The vast mass of fossil wood could not ail have 
grown there, but roui^t have been transported by 
water from a more elevated surface, and lodged in 
what was then a hollow. The basalt which covers 
the wood must also have flowed in a current from a 

« {her site, but the soil over which both the wood 
d the basalt passed has been swept away, leaving 
•ibis mountain as a solitary memorial ^o attest its 
existence. Thus, also, on the side of Mount Jura, 
next the Alps, where no other mountain interposes, 
there are found vast blocks of granite (some of 1000 
cubic yards) at the height of more than 2000 fot t 
above the Lake of Creneva. The&e blocks are 
foreign to the rocks among uhich they hr, and lia^e 
evidently come from the opposite chain of the Alps; 
but the land which constituted the inclined plane 
over which they wcie rolled or transported, has 
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PhyticU been worn away, and the valley of lower Switzer- 
<iiogT8]phy. land with itt lakes now occupies its place. Transport- 

masses of primitive rocks, of the same description, 
are found scattered over the north of Germany, 
which Von Buch ascertained, by their characters, to 
belong to the mountains of Scandinavia; and which, 
therefore, carry os back co a period when an elevated 
continent, occupying the basin of the Baltic, con- 
nected Saxony with Norway. (Daubuisson, Geog^ 1« 
930.) 

At the present day, we see rocks worn away by 
the action of rivers and the sea, or crumbling down 
by the agency of air, heat, moisture, and frost ; we 
see sands thrown up by the ocean at other points, 
and carried by winds over the face of the continent ; 
we find new lands forming at the bottom of lakes 
and the mouth of rivers ; we find beds of solid mat- 
ter thrown out by volcanoes, loose sand agglutinated 
into bard rock on the shores of the sea; and new 
stony deposits forming by calcareous solutions. 
Can we attribute the great changes of which we see 
traces, to the same causes which operate these eibets 
under our eyes, or have mightier agents been em- 
ployed ? These are questions which geologists have 
not yet been able completely to resolve, and into 
whicn it is not necessary here to enter. 

Ori^anic He. But the lAost interesting memorials of the past 
.naiiA. history of the globe are supplied by those myriads 
of remains of organised braies which exist in its 
outer crustsi In these, we find traces of innumer- 
able orders of beings, existing under different cir- 
cumstances, and succeeding one another at distant 
epochs, varying through multiplied changes of form, 
yet, even in their most dissimilar appearances, ex- 
hibiting a constant analogy to one another, and to 
the organised bodies which still exist. What is not 
loss interesting, the vatMjpi in the character of these 
extinct beings are not Sinriciously distributed, but 
correspond pretty distinctly with the order of tlicir 
position. Thus, as we pass from the oldeA second- 
ary formations to the newest, we find the forms of 
the animal and vegetable remains approaching more 
and more to those of the living bodies which now 
exist on the surface ; so that, while the most ancient 
arc but faintly allied by a few general characters 
to the present animal and vegetable tribes, the most 
recent can scarcely be distinguished from them. 

If we examine the secondary rocks, beginning 
with the most ancient, the first organic remains 
which present themselves arc those of aquatic plants 
and large reeds, but of species different from ours. 
To these succeed madrepores, encrinites, and other 
aquatic zoophytes, living beings of the simplest forms, 
ivliich remain attached to one spot, and partake, 
some degree, of the nature of vegetables. PbstermF 
to these arg orthoceratites, ammonites, and other 
niollusci, still very simple in their forms, and entirely 
different from any animals now known. Aficr these 
some fishes appear, and plants, consisting of bam- 
boos and ferns, increase, but still different from those 
which exist. In the next period, along with an in- 
creasing number of extinct species of shells and 
fishes, we first meet with amphibious and oviparous 
quadrupeds, such as crocodiles and tortoises, and 
some reptiles, as serpents, which show that dry land 
10 


now existed. As we approach the newest of the' Pkyiiad 
Bclid rock formations, we find lamantins, phocac, 
and other cetaceous and mammlferous sea animals, 
with some birds. And in the newest of these 
formations, we find the remains of herbivorous 
land animals of extinct species, the paleotherium, 
anaplotherium, Ac. and of birds, with some fresh 
water shells. In the lowest beds of loose soil, and 
in peat bogs, are found the remains of the elephant, 
rhinoceros, hippopotamus, elk, Ac. of different spe- 
cies from those which now exist, but belonging to 
the same genera. Lastly, the bones of species which 
are apparently the same with those now existing 
alive, are never found except in the very latest al- 
luvial depositions, or those which are either formed 
in the si^s of rivers, the bottoms of ancient lak^ 
and marshes now dried up, in peat beds, in the fis- 
sures and caverns of certain rocks, or at small depths 
below the present surface, in places where they may 
have been overwhelmed by debris, or even buried 
by man. (Cuvier's Essay, S. Daubuisson, I. 362.) 

Humaii, bones are never found, except among those 
of animal sf^ecies now living, and in situations which 
show that they have been, comparatively speaking, 
recently deposited. 

From these phenomena wc arc led to infer, U^^*onlogical 
rocks now buried at a great depth, constituted^ at History, 
one time, the surface of continents, and the seat of 
organic life ; and that many brders of beings have 
been called into existence, and afterwards destroyed 
by great revolutions, which introduced new classes 
of mineral deposits, accompanied with new tribes 
of organic beings ; we see farther, that among the 
variety of vegetable and animal forms which peopled ^ 
these successive continents, aquatic plantSN^nd ani- 
mals, which appear the earliest, show that the sur- 
face was long covered with water. The appearance 
of amphibious animals and reptiles at a later period 
indicates the first existence of dry land ; but long 
posterior to these, and among the newest of the solid 
rocks, we find herbivorous quadrupeds, which shows, 
so far as our present knowledge extends, that it was 
only at a late period, speaking geologically, that the 
earth's surface was clothed with herbage, and ren- 
dered In other respects analogous to what it is at pre- 
sent. We find also, that;, since the surface assumed 
this fiarm, it has been subjected to at least two great 
catastrophes, apparently by irruptions of the waters. 

Thus the fossil remains of the herbivorous animals 
found in the Paris gypsum (die paleotherium, Ac.) 
are covered by deposit^ containing sea-shells, and 
are not found again in any beds nearer the surface. 

Hence the waters, after die irruption which destroy- 
ed these animals, had again retired ; and upon the 
new continent thus Icfl dry, we find the remains of a 
different race of herbivorous quadrupeds /the ele- 
phant, rhinoceros, Ac.), of species which are also ex- 
tinct, but allied to the existing races in their generic 
characters. These animals are again covered by 
loose soil, intermixed with marine substances, which 
shows that a new irruption of the sea bad occasion- 
ed their total or partial destruction ; and when the 
waters retired once more, the land had been left dry, 
as it now exists ; for the only class of animal remains 
above those in question belong to the species now 



PhigM living oa ^ aurracei wd irt fmA |a jitiuitipaa- now w^lnm tho bestiidan|ed for nm, and having 

where their eppearanee le eacily^tecm^ ft le p^i/^red a long eC<^ap^» such as geology oyw* 
among tbeM last that the rt^mfuTdLjWs^ rcvms to ui» the mtest fneana ^ briagihg ijt to thie^^^"^'^ 

ciesBtefonadi M 4 no^esi}gea^C 9 Bjr 4 »eu^ atajtei diili from the ifopalse of that beimvpience 

goua to man in stnioturji''hfve disCovojroo whifb )m peoplad^every leaf with aenlieai beings, 

among older deposits*, n . - ^ tribes cflirm creatures a| eedi successive 

From gn attentive coiisiafiretian.of the pbeonmnoa *4apted to'the exuitiog order of tbinM» and 

now referred to, w^gre ftd to cooclade> thatlhscap- terminetisH vrJith it. Nor^ft there any thing In this 
pcarance of man upon the foca of the is» geo* conjfeeture inconsistent witl) revelation. It has b^n 
logically speaking, a very recent even^ beforp wnicb aiimed, that the word day/’ in the Mosaic acCbunt 
tJie earth had been j^abbod (of thousands of of th(^, creation, ^y menu a period of indefinite 
years, by various fiimities of plantiu^and tribes of ftngth i apd necessary to remove 

animals, nhich had been destroyed and renewed pivpiy essential d^jlBk^y. Cuvier deduces, from ccr- 
in a lone series of successions. Farther, the re- tain prosgessivC change on the earth’s surface, as 
searches hitherto made favour the auppositioo that well as.lfrom the cohemyeut traditions of many na- 
* tlie tribes of living beings existing at each epoch tioas, that the dmt appearance of man on the face of 
Were not a remnant of those destroyed by the pre- the giobe^ OT at least the senewal of the human race 
ceding revolution, retaining the same forms, pr after aont^mat catastrophe, .cannot be referred 
changed and modified by external causes, but rpthev to a peri^ fortber back tbap^ idmot 5000 or 6(X)0 
a new creation, adapted, we may presume, to the u- years fnx^ the preset time. Sect. 54.) The 

tcred situation of the surface. It is possible, but researchea ipf science in this respect afibrd a striking 
rather improbable, that tho present races of smimals confirmation to the testimony of the sacred histo- 
may have existed along with the mastodon of.Ame- riap* 

nca and the mammoth of Russia ; but we are almost ThnfattVs surface may be dividid into dry land Varieties ot 
ocriain that they did not exist, at least In this part of and aubmaifto land. The dry lancRonsists of liigh^i**^ Surface, 
the globe, with the preceding order of beings, tfie country, that is*, of mountains aodhills, with the ele- 
paUuthcrium, anaplothcrium, &c. I'he continual ap- vi^d.valluys between them ; and of low country, or 
proaches which the newer orders of fossil animals the oxtenaifaMpIaios which lie at the foot or the 
make in their forms to those now living can, there** mountains* The has also its plains, gnouatains, 
fore, only be regarded as a proof that the cKraate, and valleys. High or Alpine country sometimes de- 
boil, and circumstances to which the nature of the scends Jto the sea by a succession of valleys below 
extinct spccios was adapted, approached more and one another, aometiiiies by one lar^ plain. Elevated 
more to those under which animal life exists at the and extensive plains, however, with opposite dcchvi- 
present day. ties, do not terminate In one another, but are almost 

As nc^ orders of beings have been introduced at always divided by land of a mountainous character, 
each change, and tho most perfei^ have appealed Single detached mounlains are rare, except in vbl« MountHmi 
the last, have we any reason to believe, from the con- canic districts, and in those where tVap rocks abound, 
sidcration of these phenomena, that some future con- Mountains are generally found in elevated bands, con- 
vulsion of nature may bury the present races of men sisting cither of one central chain, witli branches run-* 
and animals, and usher in a new creation, of a still ning off at right angles, or of several chains or ridges 
more pcifect kind, over which some intelligent be- running parallel to each other ; and is both cases often 
mg. of a higher class than man, may preside? Wp accompanied by subordinate or dependent chains, of 
tliink not. Tiic great revolutions, which have so a smaller elevation. Thus the Gevennes, Jura, 
iifieii ovGi whelmed and new-peopled tl)e face of the Vosges, with the mountains beyond the Danube, arc 
globe, seem to have been continually decreasing in considered as dependencies of the Alps. Mountain 
tJic magnitude of their effects^ from those which de« chains have generally a great length, compared with 
posited the vast masses of the primitive rocks, to their breadth. The ends or extremjties pf a chain 

those which left behind them the Paris gypsum and and the outer ends of its branches addom decline 

oilier superficial beds, like a slight sediment in ge^duBlIy into the level country, b(|t rather term!- 

cavities of preceding foro^ions. They may be nate abruptly. In principal chains, the highest point 

pared^ in fact, to the motions of a pendulum, which is generally near the middle ; but {n dependent chains, 
clesciibcs a smaller arc at each vibration, till it ulti- the highest part is that which is nearest the priKft;i. 
mateiy settles in a state of rest. The progressively pal. lAsaks or elevated sunwits, rising far above the 
diminishing extent of these successive changes give ^tfaer parts of the mountain, such as Mount Blanc, 
us reason to believe, that the system of our globe has Vh foe i^Ilps, are generally placed on foe principal 
nearly reached this state pf repose. Perhaps, with- ridge, or tlmt which parts tho waters, and at the 
out an improper licence of conjecture, we may cx- point where two opposite branches join. Xo this, 
plain the phenomena whi^ the past history of foe however, there are exceptions. ^ Coli or necks, 
globe presents, by sapposing that the Deity, having which are foe lowest parts of ridges, and serve 
deemed that state of the earth’s surface which we as passages from one country to another, are al- 


* Some human bones are said to have been found In loam in gypsum caves, associated with the remains 
of the rhinoceros and fossil horse. Jameson’s Manual qf Migcralogy^ p. 445. 
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Phytic^ mMt always placed at the joiniDg of two opposite the dip artd directioo Of the strata; for these rarely PhyOcai 
The Col dc Brenner, the lewest of those in correppOad with the'decIWlcW of the lurface. On 
"^thc great Alpine chalb, is 46^0 feet above the sea. the cOnOraiy. we find the lateral and sobordinate 
The orher four principal paisi^eB through the great valleys hi the aldes^ mountahiO OQttine distinctly 
cshaio are from 6500 to 8000 net high. The lowest through the strata that» when the width is not 
passage in the chain of the I^neesis about 3400, very great, we can generally trace the same beds in 
and in that of the Andes ofQuito 12,200, ftet above* the same order at toe Opposite sidOs. In short, the 
the sea. The summits of great chains sometimes aspect of a mountainous region, on the great scale, 
presijint a Sharp rld^, like the Swiss Alpl ; POme*- is very similar to that of a hillock of soft clay or 
times a leVtf track, like Mount langfield m Norway, earth which bds been cut and worn away by heavy 
which is ten twelve leagues brood ; sOinethbos a rains. The AirfOws made by the water, ramifying 
vast plain, like the table land of Mexil^ in North into others smaller and smaller, with the little ridges 
America, 150 leOgoes broads and bounded by Valles of earth between them, present a very accurate 
with steep sides. Where many cludni runpardtlel to imaoe of an Alpine track, with its system of valleys, 
each other, the steepest sides of the outer chains its mats and punuiclet, its long chains, and its late- 
are generally turned toward the central chain ; and rat and subordinate ridges* Had the mountainous 
in the dependent diaios, the steepest sidel are turn- district, with some slight' original inequalities of sur- 
ed towards the prindfpal. In general, idso, moan* face, been subjected, Tor along series of ages, to the 
tains that surround lakes or basins presSUt thOlr agents which act upon it at present, or what is more 
steepest sides to the water* Thuk the Pcarpa of the probable, to agenu of the same kind, but of greater 
hills which surround tho Basin of Bohemia are tutu- power, we have reason to believe that the configura- 
ed inward ; those Of tho bills which surround the tion of the soIrfacO would have ultimately been very 
Lakes of Geneva and GoUstatice face these lakes) similar to whak we see. It does not follow, however, 
those of the mdi||t4lnt round the Mediterranean also that mountalDS hafte really received their form from 
generally(heedui|eea;aiid the high lands which ex* such causes. (Daubutsson, 1. 85—94, 245.) On ^ 
tend along the CoaSte of Africa, Asia, and America, the other ti^d, a de6acle, or great current, such^s 
from the Cape Of Good Hope to Cane Horn, have some geologists have supposed, sweeping over the 
their steepest sidCa to the great basm which forms globe, or a particular district, could not scoop out 
the Iifdlan%nd Pacifio'Oeean. fDaubaisson, I. 60— valleys which are almost universally shut at one ex- 
990 ' , tremity. 

The form and arrangement of v^leys cottespond Hills are less regular in their direction and form 
to those of mountains. A great mountain chain than mountaios* They exist more fvo^ently in 
sends out branchy at right angles to itself which are groups than chains, and often appear as the last un- 
called lateral chains ; these lateral chains send out dulations of the mountainous surface* (Daubuisson, 
ocher smaller brandies at right angles to themselves, L 108.) 

and parallel to the great chain, and which are called Volcanoes occupy but a small portion of the Volcanoes 
subordinate chains; and sometimes these lut send out earth’s surface: but, in consequence of the gran- 
others still smaller. The valleys which separate one deur of the phenomena they present, they have 
principal chain ftrom another, such aa the valley of always arrested the attention of mankind* About 
the Rhone above Geneva, are called '' prlWcipal val- 205 are known, iitcluding only those that have been 
leys those which separate one lateral chain firom aedve within a period to which histoiy or tradition 
another are called lateral valleys and those which reaches. Europe contains thirteen or fourteen, and 
divide the subordinate chaihs from one another are of the whole number, it is computed that 107 are in 
called “subordinate vafleys." The subordinate valleys islands, and 98 on the great continents* Very few 
open into the lateral, the lateral into the principal ; of these are in constant activity ; the greater num- 
the whole forming a connected system, in the order ber sleep for long periods, and some of them for 
of trunk and branches. Valleys often contract and ages. In general their activl^ is in the inverse, ra* 
enlarge their breadth, as if they formed "a series of tio of their size, and of those 4hat are active, very 
basins rising above each other towards their soOrCeSk few throw out lava, the greater number only emit 
Lakes are most abundant at the upper estremhiel of smoke, or smdfco end ashes; 
valleys. ‘ A vast number of small lakes exist along In a volcano that harbeeo in a state of repose, 
the rid^ of the l^rcoees, some of them at att eleva^ smoke appears belbre'* ofn eruption ; subterranean 
tion or 8000 feet ; and along that of the Andes, noises are heard ; the earth shakes ; then ashes, 
where they are also numerous, there are some a|| sand, stones, are thrown out ; at last, the melted 
high as 13,000. In the Alps there are also many; lava runs over the crater, or bursts through the 
but the largest, such as those Of Constance, Geneva, sides, after which the eokthdtiake ceases* The co- 
Como, lie at the foot of these mountains, and at ele- lumns of smoke consist Chiefly of aqueous vapour, 
vations firom 650 to 160ft feet above the sea. Some with carbonic sulphuric or muriatic gas. The ashes, 
of the basins, formed by the contraction of the val- which seem to be lava in a State of vei^ minute divi- 
leys, have obviously been lakes at one period, though Sion, have been known to be carricix by the wind 
now dry. But more frequently the sides of valleys, fifty or an hundred leagues. When deposited in 
instead of alternately contracting and receding, pre- great quantities, and impregnated with moisture, 
serve a very striking parallelism, salient angles on |;|iey form a volcanic tufii, wmcb is sometimes solid 
one aide being opposed to re-entering angles on tlie enough to serve os biflfdibgitime* Tlie sands which 
other. Nor is tins the consequence of inflections in form the major part of the Sfected matter, and the 
4 
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portions of tbe sjun* asatteKi mmt bas^Aeoppeenuioe }iiMe4 tp proofed- geoersUp.firoia lieMgit.tn!n| bUiag 
of tbe alw of diMett Aioog these end the og the exterior of the noontain, aad.^peallaBed by 
lava are often thg^a oUt nnwted ftggmenU isf tbe dye aodden ohaiim of taaiperataie ronna the orator ; 
rook, which fenna^tbe arpUt «f thegalcaao. > Tko ee. jto we t m >e(y1tb»eter, Apm reimdra in the IgUgr^ ; 
iocity of projeetioa is thought to eoipd that of a fOBBetiiaeaMaOi at iadieated by the 6ih throyra put, 
cannon-bttlt uA difii Aroa is prochc^pualy MMit. fowa fhe of hrpoke Godiog iu way into 
Vesuvius throws iarge stoaes-lPOO joros Rttvo pavpU of the pipuptain. _ Hpll^sani thinks tnat 
the crater, end Cotopwat has la^bedra ftagmens of part of the tons of Iia^ oage thjtir origio to emp* 
an hundr^ nubia yards (weighing not lees tigui 900 tls^tof nuid> In 0ptopfxii,iirhich rises above the 
tons) to a dntance of three leagues. Ibf of perpotnal froit^ tiw md^ng of tbe fast masses 

The kva which flows out of voiesnoas is a dark of JilOP, wjties JgnJlij^ takes place, produces most 
■tony substance, nesembliog besalt, compact or po. destniativo^yympts, on^pf phich swept away a vil- 
rous, or with imbedded crystals It is sean lying in kn thirty, Iwmff 9 om ae crater, 
ae bottom of the crater in a state of incandescenopi l3k ownaOT ii^or fiftA Fi^dHtoa has been given Air and 
like melted metal in a furnace. Itbes a motion lilk to certain spota phera Juids, or mud, or VoU 

boiling : and is seen M swell up ftom tiina a tuna water (gpup^y alt}* **«ue put of ao eara, but**’’^ 
twenty or thirty feet i as it rises, bubbles, some flwt these Juma no eonoectioa via subterrsaeous fire, 
in diameter, form on its surfiice, and explode srith » ^ Maodonba, in Simly, iarm bubbles of gas» con. 
noise like a clap of aunder, bursting kwa thousand silting vdlkfly of hydrogen, formed at some depth, 
fragments, whia are accompanied wia smuko andi rise tn^aorface, where they explode, and scaUer 
sparks. It then sinks in aence, to rise again in a M>P **rt Wid iu wb^ a<y are generated round the 
little time. Theae alternate swellings alii auhtMiugs apfaing. Near pl^eaa, thesa are a number of 
arc evidently produced by the asengagement pf POpes ftom whtek at tunes, hydrogen gas issues, 
elastic fiuidb. The force of the fluidt, however,, is ■ wifli eiqduii<»k *viuh resemble amait earthquekec, 
rarely sufficient in tbe large volcanoes to raise the while stones of Several hundred ppi^l are kunched 
lava to the surface ; and hence, in sudb cases, it g*. to the djbtancn of some yards, and currents of mud 
nerally happens tliat the flank of the mountain is are voadted forth lOQO yar/ls in laqglh. In some 
burst threigh by the pressure of so vast a column, cases, die gas iisims pure from chinks or caverns, 
and the kva escapes laterally. Of ten eruptiona of and, ^king fire, exhibits columns ef flame iflD yards 
Mount Etna, nine have been by tbe flank, but Va> » hmght. Tbe fire-worsh^^peri mPcrsia bnflt thc>r 
suvius, and other small volcanoes, habitnally dirow temples over thesp fisuntahis of flame t and the 
out their kva by the crater. On the other band, Chmiera, with many odtar fables of the Greeks, bad 
the gigantic volcanoes in the Andes, having their th^ origin in the SMPa ootucal p^omena. Erup. 
sides compressed by the immense mass of the Cor. dons of mud end gaseous exhslaiioiis have been oti. 
diileros, are never known to throw out kva now m served in. the Crimea, in Jav<b 'h ^ Ammican pro- 
either way, though kva is found in the country, since of C a r t h agexa^ and many other places* 

Scorim and ashes, however, are still ^ected. The In die district of flie Cevemms, in the south of 
current of lava descends in general alowly, but some. I^knoa, there oxiit ahra 100 ^ical hills, which 
times with a velocity of five or six miles an hour, uro known to be volcenic by tbpir form and epmpo- 
The surface cooling first, forms a tort of tube or aition, coniisting of mixed masses of kra, scoriie, 
tunnel, under which the liquid moss k somedmes and vol^lc stones, and exhibiting in many pkces 
seen to flow upwards, in consequence of the pressure very dktincUy the appearance of a erMen But 
of the column behind. These tubes, pnd incloiM they have never bhen in -a state of ignition within 
portions of gaseous fluids, often form caverns. WhUn the periods to whidi history reaches, end are there, 
the kva first issues out, it is vary fluid, but hcoouMs fare coasiderad es extinct volcanoes. Many moun. 
more viscous as it cools. By means of its sohd taina hr ether countrks present the same volcanic 
crust, howover, it prtservaa Im heat an astonishing chanchMi, though they have never been known to 
length of time. SpaUsnsani saw a piece of wood prAMwa eruptions. *■ ^ 

take fire in lava three years and a half after it pas Keoeiit observations strongly fimiur the opinion 
thrown out, and at a dntance of two leaguea item Jhat qpmy pf the trap rocks are the productions of 
the crater. It has been seen flowing ten years, and liubterranaous fire. But if we confine our view to 
smoking twmi^.six years, afl^ ito ejection. The those mineral masses which ate recognued as vol- 
currents are of various megaitadet. At Vesuvius pne canic at presdpt, they fiirm but a very trifling part of 
WPS observed ei^t or ten'yardt thick, ffom lOQ to the outer crust of the globf. Their formation is ob* 

400 broad, and foap-fifths of a piik kofl i but tberp viously postanor to that of the other solid rocks, 
have been others much larger. In Iceland, is 178fi, for they pro always found at tbe surfhee, and never 
there was a current twenty kMueskdengtli, by fonr enter ii^ the franierwork of the earth. Vesuvius 
leagues in breadth. So vastkthe quantuy of eject. Jias, pernaps, covered with its ejected matter twenty 
ed matter in some instances, that the mountain of square leagues, and Etna one hundred. The 200 
Jorullo, in Mexico, 1600 or 1700 fitet hish# etanding axwtiog voTcanoes, estimated according to this scale. 
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v’liyMc.a besides debating their reipecthre coD^i^inay have 
<• «yrj|^y.^ Spread a coat of lava and soorha^ ](Md»abIJr an hun* 
drod jrards thick, over 20,000 square leagues, that 
18, over tho twelve hundredth |^rt of tlbe surface of 
the globe. It may, therefbre!i be safely held, that vol- 
canoes, as they noyr ha^e exercised no gene* 
ral influence on the state of the globe.^ 

Thfwv of A satUftClory theory of volcanoes Is yet wanting ; 
oic«n(M». 1^^^ progress has been made in generalising 
the phenomena and circumstances co&nectdd with 
them whitchi arfieu Bi)ly fcoown, will oertaial^^csiduct 
us to the knowledge €S their causes* First, water 
seeeat to be a necessary agent In the production of 
volcanic fire. Columns of aqueous vapour ascend 
firom volcanoes ; currents of salt water sometimes 
Sow out of them, and heaty rains increCsa their ac- 
tion. It is only extinct volcanoes, like those of 
Auvergne, that are found fhr inland ; the others afe 
always at no great distance from the sea | the modt 
active are in its immediate vicinity, and some are ac- 
tually submarine. The matter which feeds tbCifi 
docs not seem to be universally diffused, but rather 
collected In particular spots. Hence, they almost 
always exist in groups* Tims, bicily and the south 
of Italy present ^ua with one group, Iceland with 
another, the Alrcfilpelago with a third, the Canary 
Islands a fourth, and the great cones of Cotopaxi, 
Tungurahua, and Pinchincha, in Quito, a fifth. This 
proximity of situation in the membeia of the same 
group seems to arise, not from dny subfetrandous 
communication, but fVom the matter which feeds 
them being distributed over the space they occupy# 
and accompanied with the presence of tbo agents 
that excite combiistio^. Ihus, the action of one of 
the volcanoes belonging to the same groups such as 
Etna, Vesuvius, SCrombolr, is found to be entirely 
independent of tbat of the others, one being asleep 
while anotlier la active, and eri^tlons of one pro- 
ducing no change in the others, llie arrangement of 
some of theiie groups fa perhaps moat consistent with 
tbo supposition of the matter being disposed in beds^ 
but that of oihcrs, such as the volcanoes of Mexico, 
and the extinct vplcanoes of Auvergne, which are 
ranged in strait lines, rather suggest the idea of 
the matter being lodged in veins. The distance of 
some volcanoes from the aea or from large lakes, 
with which analogy leads us to conclude that they 
have a necessary connection, the length of time they 
have burned, and their being the focus of earth- 
quakes, which are felt over a great extent of furflice, 
show thal the fire is seated at some distance under 
the surface ; on the other hand, we have eveiy rea- 
son to believe, tbat wherever the lource of the heat 
may be, the erupted matter does not come^from a 
very ore^t depth in the bowels of the earth. Tho 
quantity of lava is tpo trifling tb be thrown up by a 
central fire, or to restore the oquUifirium of nature, 
after it has been disturbed by convvMons so dread- 
ful as those which precede an eruption must be, if 
their seat is really at a very great depth in the solid 
mass of the globe. Neither the supposition of beds 
of coal, nor of pyrites, in the interior of the volca- 
no, explain theTorigin of the carl^onic generated so 
abundantly and muntained so long. Perhaps the 
violent Beat produced in some chemical processes, 
22 


an wfaeu^^ l^um meUdUc baaed isf potaM and abda, 
wo^brcSlJbt into contact with oxygen, chlorine, ^^eogm pby. 
or water/m^ give uk an (dda, fbough only in the 
tAy of analogy, of #8 souroe wbpuee subterraneous 

fife h derived, ^aubuiaton, 1.* ifio# l9Si 

* 

Jn ah article like this, We cannot atlfsmpt a detail-* 
ed description of the phy'sicsl features of each country, 
and must therefore restrict ourselves to a very gene- 
ral survey of the two great continents, the old and 
the dew. 

If we consider the old continent attentively, we Gbncrai 
shall find thkt its general form, the declivity of its 
surface, and the course of it^ rivers, are chiefly 
termini by one great none of mountains which tra- • 

verses it from one extreipity to the other, at the 
mean latitude of 40^ north. Th*s Alpine girdle bus 
its origin on the shores of the Atlantic between the 
paraltdis of SO® and 42^, from which, in several 
chains, under the names of Atlas, on the south, and 
the Pyrenees, Alps, Mount Hemus, on the north, it 
passes into Asia; and there, under the names of 
Taurus, CabcpstA, and Elbourz, it is continued east- 


ward to the 70th* degree of longitude. At this me- 
ridian it ^idcs into two blanches, one of which, 
thb Himaliyab range, takes a direction south-east- 
ward, and terminates within 400 or 500 miles of the 
Qulf of Bengal ; the other. Mount Altai and Yab- 
Jounoy, passes north-eastward till it strikes tho Paci- 
fic Ocean at the latitude of 55®. Its entire length to 
east longitude 140 is 8000 miles. Its breadth va- 
ries from 5Q0 miles to 2000. The PyrJkees, Alp», 
and Mount Hemus, ought evidently to be consi- 
dered as members of. one great group with Mount 
Atlas. They rise under tnc same meridian, and 
have a corresponding direction ; they are not sepa- 
rated by open plains, but by a long and narrow in- 
land sea^ which, from ita steep shores, and great but 
irregular depth, has exactly tlie character of one of 
those profound lakes that occupy the bottom ot val- 
leys between the parallel ridges of the same moun- 
tain chain. ThC Sierras of Spain, the high ridge of 
Corsica and Sardinia, the Italian Appenines con- 
tinued through Sicily, and the mountains of Southern 
Greece, form so many tians verse branches connect- 
ing the great sofithmn and ndilhern chains of tha 
band. Perhaps most of these transverse branches, 
where they meet the waters, are continued by sub- 
marine ridges. At least ^his is the case with the 
connecting branch of the Appenines and mountains 
of Sicily ; for, thou^ ihe eMditerranean generally 
is too deep for soundings, i^ftere is no more that 100 
fathoms anywhere between Sicily and Cape Bon. 
Through the mountaips of the Mores, and Crete, 
and Mount Rhodope, the African and European 
chains are connected with Mount Olympus and 
Taurus. The Carpathfans and Erzogebirge are de- 
pendant chains of the Alps. Mount Taurnt, reln- 
tbreed by the chain of Lebanon, turns north-east- 
ward round the sources of the Euphrates, where it 
unites with tJh4 lofty group of Caucasus. From this 
the principal chain passes round the bottom of the 
Caspian Sea, under the name of Elbourz, including 
the high pesJe of Demawend* A collateral branch 
passes south-eastward, along the basin of the Tigris, 
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tniyittttl thojionl^ »(de of the Gulf «iiA Iidian 8<i$t 

(nu^gnipiiy. |j|i {( g{||^g iQto the landy fritloi im tH* jmouth^tlie 
Indui* BetvireeQ fehesa two ran efriaot in dff* 
ferent direction*^ but gcacgrrflya^ * certiun degree 
of paraiJelism to ihei nuVet cSHKni, Ae whole of 
which give the oberaeter of table lend to the aurftee 
of Portia. About 70^ of east lopgltiide the gtreat 
band parU into two brabehet. one of which, in aewe* 
rai ehaint, runt toi^b-eaatwhrdi forming a l6fty bar* 
rier to Hindoatan on tbb north, and giving birth to 
tlie Indus, the Ganges, and the Burrampooter. Tha 
other, the Altai braochk proeead* nofth^eastMrd to 
the sea of Otchotlt;, sending off ^^eral SmaUbeanches 
on both bides. Frdm Uda, in latitude it skirts the 
sea to Behring's Straits. These two greai branches 
support the b^h plateau of Thibet, within or nebr 
which all the largest rivers of Asia have their source* 
Height The height of this great Alpine aone js variqos* 
Mount Atlas, according to Chenier, is cohered wiui 
eternal snow, and must therefore exceed 10,000 feet 
in elevation. The Sierra Nevada, in the south of 
Spain, is 1 1,G60 feet high $ the loftiest summit of the 
Pyrenees is ll,28‘!l feet, of the Alps, 15,646feet| of 
the Cnipatlnnns, 6610 feet, Mount Etna, 10,0^3 feeb 
Mounts Orbelus, Olympus, and Parnassus in Greece, 

“ from 6000 to 9000 feet.* With regard^ the Asia- 
tic mountains very few of their heights have bieU 
measured. We know generally that Mount Taurus, 
in the south of Asia Minor, Mounts Caucasus, Ara- 
rat, and Demawend, reach the limits of perpetual 
snow, and must therefore have an altitude exceeding 
9000 feet. But the most elevated part of (bis moun- 
tain band is the Hiniahiyab, the loftiest pummits of 
which, according to the estimate of CapUin ^lahei 
rise to tlic height Of 25,000 and 28>000 feet above the 
level of the sea, and are therefore the most elevated 
land on the globo. {Edinburgh Phiiosophtcai Journal^ 
No. X. 408 ) The Altai chain is but little known* 
Various circumstances show that it does not general- 
ly rise to a great height above the surrounding coun- 
try, blit It stands upon a very elevated base, and the 
extreme rigour of the climate proves that its abso- 
lute height 18 very great. Taking the whole Alpine 
band together, we shall probably not err far, if we 
reckon Its mean height in Europe from 4000 19 9000 
feet, and in A^^ia from 5000 to 14,000. 

Apart from this principal system of mountains, we 
have two small and separate chains In the northern 
part of the old continent. These are the Dofrlnes, 
1000 miles long, with a mean }ieight from 4000 to 
6000 feet, and of which the mountains of Scotland 
and England may be considered a detached portion; 
and the Uialb, 1400 miles long, and of a moderate 
but unknown height. Roth of these chains run sooth 
and north, or nearly at right angles to the grand 
central band. Itie Dofrines have a system of decli- 
vities and rivers deMndeni on them, embracing the 
whole peninsula of Scandinavia. Thetjrals seem to 
producctalraost no effect on the general direction of the 
Burftce and of the riverk in the great northern plaina. 


ThiXcreint jl^pditeivmmn bdnd of mountains tgm 
bcitnanmama as the spine of the ancient conMneut* ft * 

detarmiiies the direction and elevation of the surfheOy 
over nine^tentha of Europe and Asia, and obe-dfth 
of Africa, the course of ail the great rivers in the old 
world, eeCept the Kite and the NlgerMiikd In iome 
measure the clitoate of tlie different regions* ft in- 
closes within its extreme branches Spaing Barbafjr, 

Italv, Sirisserfamd, S(Vitheni.Germany, Hungary; w 
Medkefiymean Isbs, Tuikey in Europe and As^ 

Fersitr Bucharia, Thibet, and Chineee Tartary, all of 
which eountriea conkiat either of), table land, or of 
vaBeys placed beiwm the differont chains. The sur- 
flsee of this mountninou# zone occupies a space of 
3,000,000 souare Mies, and embraces Persia, Plie- 
nida, AtsyrtSf Asia Minor, Greece, and Italy, all the 
early seata of civilization. Spain consists of a tuc- 
cesilon o£ vaUeye from 500 to 2500 feet hi^, divid- 
ed by ridgesi and in the central parts, especially in 
the basin of tte Douro, approachliig to table land. 

Southern Swisserlaqd and tno Tyrol present us with 
profouad valleys from ;|000 to 3000 feet above the level 
of the sea. Nord)ern Swisserland, Wirtemberg, Bava- 
ria, and Austria, consist chiefly of irregular plateaux 
from tOOO to flOOO Ibet high,* broken by mountain 
ridges. Italy ugihfUoeS merek the declivities of the 
^Ai^onines, Barbary those of Moiunt Atlas. Greece 
eonaisla of narrow Kttoral declivities, and basin- 
shaped valleys and the Mediterranean Isles are 
merely the summits and sides of marine mountains. 

Bohemia is a circular valley, the bottom of which is 
probably 500 or SCO feet high ; and Hungary a still 
larger and moro level plain, whose bottom, accord- 
ing to Humboldt, is not more than 200 or 250 foot 
above the Black Sea* Aria Minor ig im irregular 
elevated plateau, fenced on the south oy Mount 
Taurus, and declini^ generally to the north* Per- 
sia, according to Olivier, Is also a high plateao, sup- 
ported on all, sides by mountains, and depressed in 
the middle, so that waters never penetrate the 
external barrier, but flow inwards, and stagnate, or 
disi^pear by evaporation. Thibet is a plateau of 
the same kind, but still more extenfive and more 
elevated, fornring, in trutli, the summit of 
Asiatic plains, and the most extensive and lofty 
range of cable land on the globe. Pyom a single 
fact respecting its climate, Humboldt has inferred 
Uiat the height of this great plain is from 9000 to 

10.000 feet above the sea, ThibeC, with the desert 
of Shame, which is merely its continuation to the 
north-east, are supposed to comprise a sukfa^ of 

1.500.000 square miles. From the little that is 
known respecting these regions, they are believed 
IQ conrist of levri sandy or stony plains, diversified 
by mountain# of moderate height, and by pastures 
with inconsiderable, streams, which generally Iqee 
themselves 10 salt lakes or marshes, in the eastern 
part, the country of the Kalkas, though it rises per- 
ceptibly from China, the elevation cannot be nearly 
so great as Mr Barrow supposes, ibr some of Use 




* Notes to Leslie^a Geomdry, Articles Eonopx and Gbibcb, in this 8»ipplement^ 
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Fbyaieft] lulb Jo btltttde 45^ aofi 50^ aM €076944 |riUt wood, 
oeogiBpbyr which 4offl not grow on CaucaMUl {in t eofreapond* 
ing lotfuide) at more than 6400 feet of absolute 
hei^*i* * '* 

Great The region on (bo nort^ exterior to this great 

Northern mountain zone, but ittbordinate to if, is remarkabljr 
Plain. simple and uniform i|t kt character. Commencing 
from the eaitem ihoraa of the North Sea and the 
Baltic, it eitenda in one vast plain, unbroken bjr a 
single ehaini pf mountains, except the Urals, tb the 
North Pneifio Qoeati, /rhis plain, the largaat on the 
globe, mmadh^ generally the whole space between 
the S(Hli and 70 tri porallelt, has an average bireadth 
of HOO miles, and a length of about 6000, and 
compreiiends an area of 6,500,000 square miles, or 
rather more than one^fburth of Europe and Asia, 
II embraces the western part of France, all Uolland, 
Northern Germany, Prusaie, and the whole of 
sia. Of Us western division, that part which com- 

K ises France has considerable in^ualbies of sum 
se, coasts generally rpeky, and a good soil, which 
decimes to the west. From Holland to Jutland it ia 
chiefly a heathy or marshy iteppos very low and level, 
and with flCt shores. From MecUenburg to the 
Gulf of Finland, sands arc more abundant than 
heath, the shoret ava flat, the surface, which ialew 
and abounding in shallow lakes, declines to the Bal- 
tic for a breadth of 250 miles. From the longitufe 
of S(F to the esstern extremity of Asia, a vast plain 
extends, 6ne-fiflh of which declines to the Black Sea 
and Caspian, the other four-fifths to the Frozen 
Ocean. Between the parallell of S(fi and 60^ the 
soil is generally oepable of culture, and in many 
places rich, but it is Inteimixed with extensive sandv 
deserts impregnated with salt, and abounding in salt 
Jakes. Tiflre are large fovests, but the surface is, 
for the greater parti Uf t|e wood^ presenting exten* 
sive open pastums, which are denominated st^es. 
Beyond dm Both parallel the ground is' generally 
frozen during the wholn year, and.inoapable of cul- 
ture, but produces some low and stunted wood as 
far as the parallel of 65^ or 67**, and grass or moss 
to the borders of the Frozen Ocean. The risers 
eastward of longitude 55^ have all their courses 
northward; they have little declivity, and are na- 
vigable almost to their sources, for the few week# 
tt^ are open.f * * 

Zone of South of the great central band of mountains, we 
Sands. have an immense zone of sandy deserts, 900 zeiles 
broad, and 4500 long, extending between the paral- 
lels of 18V and 81^ north, and between the west coast 
of Africa, and the mouth of the Persian Gulf. But, 
in reality, the aendy zone includes also the eastern 
part of the great Alpine girdle. It is, dmrefore, 
more accurate to consider it as extending across the 
African oootinent in a band of 13 degrees in breadth. 
From the Red Sea it turns a UtUe to (he northward, 
and in the form of a tumcated triangle, resting upon 
this sea as a basis, it reaebes obliquely actoss the con- 
tinent of Asia to the 501b degree of latitude, and the 


uibul,J3iicharie, SRnd, Thlb^ and^lthn 
western pnr| qf Chinese Tartary lend eml^ing an 
area of 6^,000 of squfre milm^ or nearly one- 
fburth of the two continenu throQ^^ which it passea, 

This tract contains many mountwsi and some fer- 
tile valleys, but it is characterized by vast desert 
plains, jwmed of very fight moveable saiids, which 
assume the form of wavevrr-by horning and jpestilen- 
tiai windvrby an extraordinary aridity and want of 
riveci,--ana by an abundant formation of salt, some- 
times deposited like a crust on the surface, some- 
times mixed with the inferior soil. Except the In- 
dus and the Oxus, there is not a river of any size 
within this immense region, which » twice as large 
as Europe. The Sahara, or western desert of Afri- 
ca, the peninsula of Arabia, and the great Plateau of 
Thibet, present the most continued surface of sand. 

Oases, or fertile spots, ore found wherever the 
mrings break "through upper sandy stratum. 

These oases are comparatively numerous, and exten- 
sive, in the eastern part of Africa ; while in Persia, 

CabuJ, and Bucharia, the surface is diversified with 
green mountains, which give birth to fertilizing 
streams. Of the whole sandy zone, however, it is 
probable that three-fourths consist of irreclaimable « 
deserU. 

South from the Sahara in Africa lies a compara- south Afn- 
lively fertile tract, the basin of the Niger, the Sene- ca. 

¥ il, the Gambia, and the upper basin of the Nile. 

his is bounded on the south by the ridge of Jebel 
Kumra, a mountain of moderate height oobind the 
coast of Guinea, but rising to. the region of the per- 
petual snuw in Abyssinia, if tlie two are really parts v 
of one chain. Little is known of the great southern 
extremity of Africa, extending from tbese^mountains 
to the Cape of Good Hope. Frpm the elevation of 
the coast, and the smallness of the rivers, it may be 
conjectured to consist chfefly of table land, and to be 
distinguisbed by its aridity. 

From tbe head waters of the Ganges, a low and south Asm. 
level tract extends to its mouth, and from this to 
Cambodia, a series of long valleys opening into 
marsby plains at the shore. The triangular pen- 
insula of India, and the rich country of China 
on the opposite sidee of this tract, are covered by 
considerable mountains, and baye the character of 
table land. The group of * islands which extend 
from China and Malacca to New Holland are in 
general foil of elevated mpuntains, manv of which 
are volcanic. Naw Hollend hii some of its shores 
low, and some elevated, bus it Is not known to pos- 
sess an^r very high meunUins, or qny large rivers. 

Of the innumerable small isles scattered in the Paci- 
fic, the greater port are merely tbe summits of coral 
reefii. 

'ITie Now World forms two great continents, south Am«- 
united by a neck of high land. South America con- nca. 
sists of one vast expanse of surface of small eleva- 
tion, everywhere protected on the west by the great 


• See Barrow’s Trwoels^ Gerbilkm's Journm in HiUoire Generale Tom* 

f Walckenaer, CosmoL 406, 412. Sauers’s Narrative- Pallas’s TraxeU. 
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rantjpttt of tho Andik ThcM teowMibuf^ wiiioll 
pats atiMg the weitem cOMt « » dw ^NHot^of flotf* 

30 to IdO laiiei from the eee^’ iw/lo S&ae af^P 
■wnittitSf to the hefght of feet, 3ikd in i^r« 
heee a mean (flevktioo of aboot H<OfN> ftet. 
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%(Mafdet. *neHi 
are ^e small traesterie tlSm, ont h Cara^i 
at tim latitude of 8^ or 9^ ttoith r aQOther« whteb 
divides Guiana from the basia of the Amasob t 
and a thirds which parts from Che Cordilleras ia 
south latitude 18S prbeeediag eastward, and sj^ad- 
ing out into a randa of tdde land asit appreadhes 
the eastern coast. AH these trtnsverte ^akit are 
of small elevation. The low region df this eontinent 
is divided into three great pTainSg which form the 
basins of the three principal rJverSg the Orinoco, the 
Amazon, and the Plata. In the baSin of the Oriiin> 
CO, the eye is fatigued by the unvaried aspect of a 
boundless level, uniform as the surface of the oceaij 
without a plant, or any object a foot in height, to 
break its monotony. Except on the borders of the 
rivers, these plains are destitute of trees. After the 
annual rains, they are clothed with a luxuriant her* 
bage, which, during the heats of the dry aeason, is 
reduced to dust, and disappears. The soil then 
presents the aspect of a parched desert, in the 
chinks and fissures of which, the alligator and tta 
^reat serpent remain buried amidst the dry nnid,* 
till they are awakened by the first showers. The 
Pampas of La Plato, which extend from to 40* 
of south latitude, are plains of the same description. 
But the zone which divides these open plains, and 
forms the basin of the Amazon, extending front 6* 
or 7® of north, to 18® of south latitude, it one vast 
and continued forest. On the eastern side of the 
continent, this forest extends as far south as latitude 
S5^, and altogether embraces a surface of 110,000 
square leagues. This middle region is also the highest, 
but ^ so low are all the three, that, if the sea were 
to rise 50 fathoms at the mouth of the Orinoco and 
Plata, and SOO at the mouth of the Amazons, it would 
wash the eastern foot of the Andes, and sobmerge 
more than one-half of South America. The Llanos 


is^chsUrts thtcMt^ Ob the oust aMa, they betel PIqmM 
tmfr tettese to the neerest see, mr a aafibee tittle 
inelloed, flowing to the nprllMaalg end florAln ^ 
northern parts, «ad to the soeih^easi eodtemth in 
thh^smiiliem parts. On looking mmiMiy at the 
rivera in the mbb, k will be perceived that the chain 
of Jakes above take Brie, the upper MisslisteJi the 
Mliaeiiri, the Arkansaw, aad Red River, all peinrtei 
one* direction, to the sotfth-eaat, that is, atel^tate. 
gltei to the general line of the oeest, reckoning llrem 
Sbva Seotia to the nortiMrest eemer of the Maxi* 
euk Ghilf. Bat; as if the barrier the AUeghaniei 
had been thrdwn up siAsequebtly to the general 
fevel of the iitefaoe being settled, we And the St 
LawJrenoa and the Misrissippt, after ruoaiag nearly 
paitdlel till they were wHhio 500 miles of the coast, 
suddeiviy deflected from their souih*easl course, and 
proceediM to the sea in dirociloas almost exactly op* 
poaite. The mean height of the Alleghanies is from 
8000 to 8000 feet. • 

. The Woods are thickest on the eastern side of the 
Alieriumiies. In jthe basin of the Ohio, which occu- 
pies the wetlem declivity of these mountains, exten* 
sive tracts^ called prairies, destitute of trees, but co^ 
vcfred with herbage, occur. * The declivities of the 
rocky mountains ftom the Mimisitppi to the Pacific 
pecan are geherally bare of wood, except idong the 
fivers, and within twenty leagues of the sea-coast. 

In truth, the whole of this vast region consists of 
open stefims or stfvattndis, of a rich soil, and afford- 
ing excellent pastures, but mixed with stony and 
sandy tracts, espeoiatty towards the Mexican fron- 
tiers. Salt springs are numerous, and in tome dis- 
tricts the sunace is Incnistoled whh a satin# o0oroi- 
oenoe. The whole of the region e»t of tito Rocky 
Mountaans, from the 5Qth parallsi 10 the Arctic Sea, 

Is generally low, abounds In lal^e^ andi is scantily 
wooded as far as the flOth degree of latitude, beyond 
which trees cease to grow. From the Oulf of Meoii' 

CO to the mouth of Coppermine* River, in latitude 
67®3 the country may be eonsidtred as one great 
plain, rile summit of which, about the 50th parallel. 


and Pampas afford pasturage to millions of cattle, and u prolMhly not 1000 feet high. The height 

in tpilfk IiIfA UaaMala aaaaa. La — af .La ItitlaaSaafa. — J. XiVI-a * 


are, in truth, stepoes like tliose of Southern RumIb. 

There are no real deserts in South America, except 
a narrow tract of rock and quicksands on the coast 
of Peru between Coquimba and Lfma, on which no 
rain ever falls. (Kumboldt, Per$. Nor. IV. 

311.) . ^ 

North Arne- . North American continent, like the South, hr 
nca distinguished by one great chain of mountains, which 
traverses it from soqSi to north nearly through its 
whole extent, leaving a largOopen level region to 
the east, and presenting a steeper and narrower de- 
clivity to the west. The chain of the Rocky Moua^ 
tains, which ascend considerably above the ittihrior 
limit of perpetual snow, at latfuide has proba- 
bly an elevation of 8000 or 9000 feet. In a general 
point of view, these uiountainfe determine the decK- 
vities of the soilf dnd the course of the river# over 
nearly the whole continent. On the west side of the 
chain the slope is rapid, and the rivers, so far as 
they are known, flow directly to the Padfle Ocean, .^jAout 
passing through a high, broken, internq>led cbldtti be 


of the great basin of the Mississippi and Missouri, 
Humboldt thinks, does not exceed from 500 to 800 
feet. The interior of the country between Macken- 
zie'if River and Behring’s Straits, and between Hud- 
son’s Bay snd the coast of Labrador, is entirely un- 
known ; but the former is probabfy fertile and toler- 
ably Wooded, 08 the whole of the region west of the 
RoeW Monntoins has a mild teid humid diiqate- 
The fate discoveries of Captain Parry and Captoih 
Rranklin have rendered it probable that the northern 
limits of the American Continent run generally along 
rile 67rii or 68Ch paralld, end that the space between 
rills and the latitude.of 78^ or 80® is occupied by a 
numerous gvoup of islands, of which Greenland 
may be considemd a part. The isthmus whieii con- 
neots the two American contineoia consisu of a 
prolongation Of the chain of tho Andes, of mo- 
derate height, and which, about the latitude of lb"" 
north, aprms out into a vast plateau of tabi# land, 
7000 feet above the aea. From this elevat- 
iome detached volcanio mountains ascend 
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10,000^ reaching an absolute elevation of t7>000 feet. 
G^y^y. (V/ar^e^’a America, Chap. SI, S2, SS. Waickenaer, 
CmMU Chap. 14.) 

New and \ Comparison of the great continents of the Old 

Old Conu- g||(| ^iTew Wprlcl shows that the advantoiEes are great 
nenu ram- i ^ ..... .u- « n 


pared. 


Rivers. 


ly on the side of the latter. the -interior parts of 
Iwth the American continents have the advantage of 
being nearer the sea than the interior parts of A'sia 
and Afjuca. There are in America no great deserts 
like those of the Old World, which not only with* 
draw a vast portion of the soil from the use pf man, 
but, by the burning winds they generate, render the 
neighbouring regions scarcely habitable^ and, by the 
wild beasts and robbers to which they afford shelter, 
oppose a more formidable harrier to the intercourse 
or nations than stormy seas or snow-clad mountains. 
But the grand advantage of the New World is its im- 
mense facilities for inland navii^tion, in cuuseuueoce 
of the little elevation pf its surface and its multitude 
Qjt noble rivers. The St Lawrence, the Mississip- 
1 ^ tlie Amazons, and the Plata, penetrate the heart 
of the two American continents in a manner to which 
there is notlung analogous in the Old World. By 
means of these great streams, and their branches, 
there is scarcely a district of any extent, however 
remote Irom the sea, which has not a more easy And 
rapid communication witli the rest of the world than 
the countries within 200 or 300 miles of the coast in 
tlic greater part of Asia and Afiica. Mexico, the 
only considerable region in the New World without 
navigable rivers, has the adiantage, b^* the narrow- 
ness of its territory, of being every u here near the 
sea. Wc may add, os an accidental odvantage of 
the New W'orld^ that its aboriginal inhabitants, from 
the smallness of their numbeis, present almost no 
obstacle to the establishment and growth of a civil- 
ized population ; while the Old World is too thickly 
peopled in n^pst of its parts to admit of being easily 
colonized, and by tribes who discover no aptitude for 
civilization themselves. 

The extent of the four great divisions of the world 
is as follows : 

Sq. Eng. MUes. 

Euiope with its Isles, - - 3,432,000 

Africa with Madagascar, • * 1 1,420,000 

Continental Asia, - 16,390,000) 

I'hc Isles, including New Hoi- ^ > 21,09|p,000 


land and Polynesia, 
South America, 

North Do. 

Islands, 

Greenland (supposed), 


4,200,000] 
6,420,0001 

8,100,000r ^ 

1 60 . 000 1 

620.000 1 


51,242,000 

Rivers are natural drains which convey to the sea 
that portion of the waters falling upon the earth, 
which does not pass off by evaporation, or go to 
nourish organic bodies. They invariably occupy 
the lowest parts of the surface of the districts from 
which their waters are derived, and these districts 
are called their basins. The basin is bounded by 
high lands, which are sometimes mountainous. The 
water descending from these collects into brooks, 
the brooks unite into rivulets, the rivulets united foiA| 


the main trunk or river, wbiob conveys Uie wateys ^kjiksi 
of the wliole to the sea. Atf these descend over in- 
dined planes, so that the lowest point of each bropk " 
is that where it joins the rivulet— -the lowest point 
of the rivulet that where , it unites with the main 
Stream — and the lowest point in the whole Syit;em of 
inclined planes, is that where the river falls inib the 
sea* These basins form natural divisions in physical 
geography. Thus the basins of die Rhone, Ga- 
ronne, ' Loire, Seine, and part of the basin of the 
Rhine, comprehend nearly all France; Northern 
Italy consists chiefly of the basin of the Po, and Bo- 
hemia entirely of the basin of the Upper Elbe. 

The form and appearance of river courses lead Channels 
to tho conclusion that their channels are f'orm- 

rally the work of their own currents. We never 
find them flowing in cavities which retain their na- 
tural shape, but always in beds cut below the ad- 
joining surface, and corresponding to the quantity 
of water ; the bed of the main stream being larger 
than those of the great branches, and the beds of the 
gicat branches larger than those of the small. They 
do not accommodate themselves to the inequalities 
of the coutittry, but flow near the surface in low 
plains, and cut through a high ridge wlien it comes 
in the way ; preserving a pretty uniform rate of de- . 
scent, however great may be the undulations of the 
superior soil. The deep ravines that have been cut 
through hard rocks in this way, by an agent that 
operates so slowly, imprebses us with a conviction 
that immense petiods of time must have elapsed 
since the operations commenced. Before this took 
place, the courses of rivers must have consisted 
chiefly of a series of lakes communicating by cata- 
racts. The waters flowing down from the high 
grounds in one district would collect and form a 
lake, which would increase till the flood found a 
passage over the lowest part of the bounding ridge, 
and fell into a second cavity, in which they would 
again accumulate, till they were discharged by an- 
other cataract into the next natural hollow. By a 
twofold chain of opentions these lakes and cata- 
racts disappear. The bottom of the lake is constant- 
ly rising by the earth and gravel carried down by 
the torrents and spread over it, and the level of the 
waters is constantly sinking by the action of the 
stream in deepening the outlet. At length the lake 
becomes a dry level plain, w-ith a, gravelly bottom, 
add the cataract a deep cleft or ravine, through 
which and the plain above, the river flows with a uni- 
form and gradual descent. Many of the haughs or 
holms seen on river courses liavc undoubtedly been 
lakes of this kipd. 

The surface of the globe everywhere presents change m 
traces of these changes. Tiic celebrated passage of River 
Ecluse ba^ exactly the dimensions and appearance 
of a channel cut by the Rhone itself, and exhibits 
marks of the action of the water far above the pre- 
sent surface. Three distinct basins are observed in 
the course of the Rhine. The lake of Constance oc- 
cupies the first, the second extends from Basle to 
Riogen below Mentz, and the third from this to the 
sea; and each of these basins is separated from the 
others by a narrow rocky strait. In the Danube 
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and Hungary, from cadi of wbicbllMr fiver eicapM 
a mountainotts defile. The odebratMl defile of 
Tempein Theiaafy. the deep a)OMlenigged defta by 
whien the Potoardijic* Sotfqttdie&nBli. and Oelairm. 
penetrate the barrief of the Alleghaoiea^ alt bear 
decisive marks of the aeiioii of die stream. In manj 
casesj the subddpsoe of the water can be tiaoed 
from one level to sliotfaer by terraees of gravel left 
on the sides of the mouiitaiitti. In the vJMtey ''of itie 
Rhine these are seen ta the tnmdier of four or five, 
at the distance of twenty^ lhfatv> Or fiirty ftet below 
ono another^ and from tbeie FtoAssor FleyAIr alN 
certained that this river had once flowed ah the 
height of 860 feet above its present bed.* 

In the greater number of river courses we see 
those changes completed, but in the chain of Nor^ 
American Takes on the St Lawrence, we see thm 
stiii in process. On the rocky sides of some of 
tliesc lakes Mackenzie observed marks of the ietten 
of the water considerably above its present level. 
The Niagara falls have been observed to recede 
about eighteen feet in thirty years, by the Water's 
\\ earing away the limestone rock. This rock fbfms 
a large level platform, from the outer edge of which. 

* SIX miles below the falls, the cataract has receded, 
and worn out a deep channel of that length by tbC 
constant attrition of its current. Had the surface of 
this rock dipt rapidly to the s^iithv^ard, the lake 
would have been emptied long ago. The flict is in* 
tercsting In another point of view. Supposing the 
rate at which the rock is Wasted away by the stream 
(eighteen feet in thirty years) to be well ascertained, 
and to have continued uniform, since the foil has 
gone backwards six miles from the position it must 
have originally occupied, it may be inferred, from 
calculation, that 50.000 years have elapsed since 
the waters of the St Lawrence began to flow. If we 
could depend upon the smaller unit— the annual 
waste of the rock, m should consider this as a to- . 
lerable criterion for^timating the antiqui^ of the 
present physical arrangement of the earth's surface. 
(Hall's Trmeh, p. 235.) 

MluviilDs. Where rivers which pass through low and level 

posits oi Hi. tracts are subject to annual inundation, the earth. 

sand, and gravel they bring do^n. deposited most 
abundantly on their banks, rauie them gradual- 
ly above the surrounding coontry. while a part of 
the matter carried to the sea enlarges the coast, 
or forms sand or mud banks Which rise, by degrees, 
above the uater. It is thus that the Ganges. Po. 
Nile. Mississippi, and tnanv other rivers, flow on 
tlie top of ridges. During floods, the elevated sides 
are sometimes burst through, and the waters which 
escape either stagnate in lakes, or return into the 
main stream lower down, forming islands, or travel 
to the sea by a separate mouth, and form a delta. 
Hence the Amazons. Orinoco. Mississippi, Nile. Da- 
nube. Wolga, Gahges. abound In islands, and have 
deltas from 50 to 200 asflCs in breadth, at their 


atouflil. In the traoCv of now gronnd whtcti 
tbtis gafoed from theaea/tbosim maxbesam 
% 9my degree of solidly, firom toft mod to firm land.^^'^^ 
li^ m broad ehdn at tnemotitli of thetJanges. be* 
the Tippemh hlBa and Bii4weD» wherever 
the ground is peneMiad, no virgin soil la ftntnd. but 
an alluvial iepuit of eand and mud anungod in 
atratai; The fiaekt soil transported to tbwaea iwn- 
dare the water muddy to the distance of twenty iniies 
from the ooast^ Tbn Miaslssipiii is supposed to oM 
about two leagues to the Ooast hi a century, or dOO 
feet Mr mviUrw. at fhO point wbetwiti main stream 
falls uii^ (Warden'll Amsricai IL 402.) But the in- 
craase. if eqniili|y distributed over the whole delta, 
would not exoted two or threo feet ptr annum. 
ydnay ckleiflated. but on very loose data, that the 
Nile bni advanced four slOes at Ropetta. and tea at 
Damfolh^ip'nce the tifoeof HorOdotner a quantity 
for too grOa^ amounting to sixtaeir feet per annum 
over the whole delta* But Girard ascertained, that 
the auflual floods of the Mile had raised the surface 
of Upper Bgypt dbont six foet four inches (English) 
since the eomaaettcement of the Christiaa era. or 
four iiudies In a century* Now. at the sea deepens 
on the coai^i at the rate of a fathom in the mile, 
supposing the deposit to have been os great along 
jkho dhm shore as in Ibn Thebaii, the addition 
would amount to no more than one mile and a quar- 
ter since the time of Herodotus. The great error in 
all estimates of this kind lias arisen from confound- 
iog the changes that belong to geological With those 
that belong to historical periws. The Po. which 
sweeps rapjdly through a rich Valfoy. transports a 
vast quantity of alluvion, ond Ur found to enoroacli 
upon the Adriatic, at the astonishing rate of 228 feet 
per annum, at its two principal mriutbs. Adrig was 
once upon the sea. and a circular space of twenty 
mileV in diameter mutt have been fitted up with 
solid soil since it was built* Assuming that 2500 
years have elapsed since the building of Adris. and 
allowing the new ground a depth Or twelve feet, it 
foUows. that the river must haye deposited 45,000.000 
of cubic feet annually at its mouth, exclusive, per* 
haps, of as much more floated away by the sea. or 
spread over the banks higher up. Even this quan- 
tiiy of alluvion is a trifle Compared with that of the 
Yellow River of China, which is 2.000,000 of cubic 
feet ver hour, if Mr Barrow’s estimate may be cre- 
dited Great as these efibets seem to be. they sink 
into hirignificance when compared with the whole 
extent ofthe ocean. Assuming that the mean clppth 
of the sea is two miles, and that each district of 
land, of the same extent as the basin oi the Po, 
flirnishes an equal quantity of alluvion, it may be 
shown that it would require 400.000,000 of years to 
fill up the present bod of the ocean, f 
All rivers are subject to occasional or periodical I’cnodicai 
floods. Those ’'of the Nile, observed in a country 
where no rain foils, have bhim a subject of specula- 
tion since the time of Herodotus. Within the torrid 
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i*hy^ £one» theie floods are produced by the lanuai ratos» 
Geogr^y.micl ocoor during the summer months ; but, beyond 
^ ’'the tropics, they occur at various seasons, and in 
high latitudes, chiefly in spring, when the snow and 
ice melts. As the season of rains at each parallel 
within the tropics commences generally when the sun 
passes the zenith of the place towards the pole, and 
continues till he pass it again on hie return, or a little 
lateri the floods, of course, last longer as we advance 
farther wkhin the torrid zone, and at the equator are 
perpetual. Hence, the Amazons, which derives Its 
waters from both sides of the Equator, may be said 
to be always in flood ; but as its largest branches be- 
long to the southern hemisphere, its greatest inunda- 
tions are during our winter monthsv Those of the 
Plata take place during the same season, but are of 
aborter duration. These floods cover a vast but un- 
Icnown range of country. The Orinoco begina to 
rise in May, overflows its banks in June, and returns 


sources in i^e high mountains of Armenia, begins to Fhyiiesi 
swell in Msrch, reaches its extreme height in Aprils ^3«^pby. 
and, ftom this period till June# during which heavy 
ahowers fall every day at noon in Avaienia, it renudna 
neatly stationary. After June it fails rapidly. Its 
extreme rise is twelve feet in Mesopotamia, and ao 
level is the country, that, with this small elevation, 
it covers nearly the whole plain between it and the 
Tigris, in the latitude of Bagdad. The Mississippi 
is lowest in October ; in some of its remote branches 
the floods commence in February, with the melting 
of the snows, but they are not much feit in the low 
country till March, from which time they mount ra- 
pidly till June, and then fall again till October. 

From the jnnetion of the Missouri to that of lied 
River, the great volumes of water thrown by the 
Mississippi over its western banks, spread out into 
riiallow lakes, which are dried up by the autumnal 
heats, and become parched and solid plains. Below 


into its bed in September, but, like the other iropi- Red River, where the delta commences, the ground 

tf.nl ritifire tf«nntSniiAa ttf% IaII till ^^ortfiK tf... maw* «« _i _ P. ._i 




cal rivers, contioues to fall till March or April next 
year. The Nile, which is really a tropical river, be- 
gins to rise in June, reaches its maximum height of 
24 or 28 feet about the middle of August, and con- 
tinues to fall till May next year. Its increase is ir- 
regular, two or three inches a day at drst, and some- 
times, when near its height, as much as three or fpur 
feet. The long valley of Egypt, from three to four 
leagues broad, with the delta at its extremity, is now 
covered by the water, except some elevated spots, 
and the higher parts of the river’s banks, which rise 
above theadjoining surface. In Northern Irniiai where 
tlie seasons depend chiefly on the monsoons, the 
Ganges begins to swell in April, when the rains fall 
on the mountains, and increase at the rate of one, 
two. or three inches a day, tiil it reaches the height 
of 15^ feet before the showers have commenced in 
the plains. When the latter begin in July, the river 
rises at the rate of five inches a day, till it reaches 
its maximum of 31 or 32 feet, about the same period 
as the Nile. In the end of July, the low country, 
for a breadth of 100 miles, presents a wide expanse 
of water, whose surface is diversified by the trees 
that everywhere rise above it, and by the multitude 
of villages standing like islands, between which, the 
peasants are seen paseiog in boats. The rains cover 
the low tracts before the bed of the river is filled, 
and its banks, which rise above the rest of the coun- 
try, appear like long mounds which separate the 
waters of the inundation from the stream of the 
river. The floods are computed to advance over 
the low region at the rate of half a mile jper hour, 
and when at their hemht, cover a large tract of 
country to the depth or twelve feet. The floods of 
the Indus fertilize a district reaching thirty or forty 
miles on each side of its coursei They attain their 
full height, like those of the Ganges,^ in August, but 
they begin rather later, end sooner, and are probably 
smaller. The celebrated Euphrates, which has its 


is a wide swamp, rising very little above the level of 
the tide. The only soil capable of cultivation is the 
long stripe qf elevated land which forms the bank of 
the river, and it dry during eleven months. Con- 
sisting of fine travelled earth, it is luxuriantly fertile. 
Its breadth is small, sloping downwards as it recedes 
from the stream, and at a distance, varying from 
half a mile to a mile and a half, terminating in the 
swampy level. In rivers that water the northern 
parts of the new ana old continents, the floods, which 
almost invariably proceed from the melting of the 
snow and ice, are violent but transitory ; and occur 
in March, April, May, or June, according as the 
sources of the river are farther from, or nearer to the 
arctic circle. In some of these rivers there are 
three successive floods,— -the first in March or April, 
when the thaw takes place in the low country, *-thc 
second in May, when the thaw bos reached the mid- 
dle regions, and heavy rains fell,— and the third near 
.the end of summer, when the clacicrs begin to dis- 
solve. Thus in the frigid, as ml as the torrid zone, 
the season of floods is generally the lour months 
nearest the summer solstice. * 

As water cannot be heaped up where it is not con- 
fined on all sides, it follows that the floods in rivers 
will gradually sink as they approach the sea, and 
assume the form of an inclined plane at their upper 
surface. Thus the rise in the Mississippi in the 
height of the inundatiou, at the distance of 1000, 
300, and 100 miles from its mouth, is 50, 25, and 12 
feet respectively. The Ganges, which rises 31 feet 
at Custee, rises no more than 14 at Dacca, and 6 at 
Luckipoor. The extreme Imight of the Nile, which 
is 24 or 28 feet at Coiro, is only 4 at Rosetta. From 
the great additional rapidity thus communicated, 
when the depth is only doubled, the discharge is of- 
ten ^adrupfed. In the case of the Nile, where the 
depth is trebled,'the discharge is probably augment- 
ed tenfold during the hei^t of the flood. The 
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quantity of water ddhrered into them b3|^ the riTeni 
oecyigiy. equator and the pandtol o£ iiordi» 

perhaps as great in the single nidhth of July> as 
during the eight months from September to Aprih 
The folloeingtahle^ irtrieh we hare prsparod widi^ 
considerable labour, exhibits some interestfog oideu^ 
latioos with regard to the most cotosiderable rirert of 
the globe. The first column of figures gires their 
proportional lengths^ measured always to their re« 
motest branches, the length of the Thamea beiag 
reckoned unity. The second' column gives the area 
of their basins in square English miles ; the third the 
proportional maMitude of those basins; and the 
fourth the quantity of water which each discharges, 
that of the Tiiames being unity. The Jast columny 
which is necessarily bypothetioal, is constructed oit 
the following basis. The fall of rain is found to bear 
a certain relation to the latitude, and is assumed to 
be equal (though it is not strictly so) along all the 
parts of the same parallel. It is farther assumed, 
that of the rain whidi falls, a certain fixed propor- 


tioD is received by the rivers. It ia evident, then^ Pbyiioai 
ihei^ having the extent of the rtrer Imitf, iu mean ,^*^fy P^y* 
\latitodt, and the depth of rain at that latitude, 
have the elemenu for computmg the proportional 
discharge of the rivers. In the iggeiiioua article 
HvoaoMBTRT, in the Edii^urgh En^chpadHt, the 
author deduces, from data partly thaoietioal, the 
amount of rain for each dH of latitude. But, from 
Cotte'a Tables, Captaia Bany^t observations, and vm* 
rious foots stated by Humboldt, wo have been led to 
conclude, that the mean depth of riiu at the equator 
ia at least 10 inebei more, and at the pole consider* 
ably leia than given in the article referred to. On 
these and other grounds we have endeavoured to con* 
neot the results of observation by an empirical rule. 

Assuming the annual deposit of rain and dew at the 
equator lobe fiA inches, and at the pole 8, we find the 
intermediate terms by the following formula : 

75 . (Ba d . * * "Sine of Lat.) *4-6x5 depth of water 
in inches* 



EuROPfi. 


Asia. 


Africa* 


America. 


Riven. 


' Thames 
Rhine 
Loire 

Po . . . 

.Elbe 
Vistula 
Danube . 

Dneiper 

Don 

*Wolg* 

Euphrates 

Indus 

Ganges 

< Kang-tse, or Great River 
of China 

Amour, Chinese Tartary 
Lena, Asiatic Russia 
^Oby, ditto 

Nile 


St Lawrence (includingl 
lakes) . . j 

Mississippi . « 

Plata 

Amason, not including 
Aragua 




To deduce the approximate lengths of the rivers what proportion of the rido, snow, and dew, which Diachai^c of 
in miles from the propoiitipnal lengAsi we may muL- falls on the ground, passes off by the rivers. Mr 
tiply the latter by 180, thia being pretty nearly the Dalton, computiOj^ the annual deposit of moisture in 
distance between the remotest source of the Tfaaaies, England to bq 31 inches of rain, and 5 of dew, con* 
and Its mouth at the Nore, followinfftho sinuosities eludes that I 8 inches, or more than one-third, is 
of the river. To convert the proporaopal discharge drained off by the rivers. {^Manchester Transactions, 
into known measures, we would multiply by 1800 to Y. 359.) But this is founded entirely on a conjectural 
obtain the number of cubic Jbei per seoondt or by *4? estimate, not an actual measurement, of the depth 
(or iV)i to find the annual oisobarge incs5ffifiijfer. and velocity of the Thames, in the basin of which 
It is a question of some difficulty to ascertain thefidlofraii^isoDly 22or23inchesatLoodooand 
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Physical Oxford. Sincc it b showni bowew, by the obter« 
Ocogniphy. Dobsoo, Dr WattoB^ atid Mr Dahon 

himiilfi that tha evaporatioa from water la about 
equal to the fall of raiii|~tliat from a^assy plot in a 
dry aeason. it ii Bometioiea 0.7 inchei in a day. or | 
of what pure water yielda,— and that from orainaiy 
aoils. 30 inchea out of 88 eicape by eraporatioo, 
leaving only i for the atreams, there ia aurely faiore 
than a presumption that the rivera cannot carry off 
IS out of 86 inchea for England, and still leaa 18 out 
of 26 or 28 inchea in tlie basin of the Ttiemea. 
(PAtf. 3Vm». Abrd., XIV. 187. Mancht^ 7ma#. V. 
859.) * 'Ih* Miaaiaaippi, which driinaoneof the larg- 
eat>alleya on the globe, waa found by Mr Darby to 
have a breadth of 2400 yOrda not flur above New Or- 
leana. with a depth of 153 at highu and 180 at low 
water. {Geog> Uefcrip, ofLouidanat p. 126.) The 
aection considered aa a aemiellipae is 28(^000 square 
feet, and the discharge, with the mean velocity of 
one mile an hour, which ha aiatgna to it. is 410.000 
cubic feet per second, equal to 88 cubic mifoa f^r 
annum. Aa we have taken the high water level with 
the mean annual velocity, the difference of 28 feet 
may stand aa eoulvalent to the loss of water by the 
bayous, or outieta. of Ibberville and Atchafalaya. 
and the tempormry lakea farther up. Now this dis- 
charge. diatributad over the baam of the Misaiaiippi. 
amounts to no more than four inchea of water In 
depth. If we add one^half to it. on the supposition 
that his estimate of the velocity is rather tow. even 
thia will only raise the train water to six indies upon 
the area of the basin* But the depth of rain cor«» 
responding to the mean lalitnde of the basin of the 
Mississippi (41*) ia by the’rule 84 inchea, and at 
Cincinnati, in latitude 89*i it has been found, by 
observation, to be 86 indm. This ia exduaWe of 
dew, and from what we know pf the dhnate of St 
Louis, and of Columbia river, we have no reason to 
think that the average for the wholb basin can be 
much less. (Warden's Americot II. 287, III. 121.) 
We would be entitled, from these frteta, to estimate 
the depth of the watery deposit at 40 Inches ; but 
am)pose wo reduce it to 80, the proportion drained 
off by the rivers amounts only to one-fifth. From 
the nature of the basin of this great river, which 
avoids all extremes, having a moderate elevation, 
and consisting neither of a continued foreti, nor of a 
sterile dbaert. but of a mixture of the most common 
varieties of soil, it affords probably as fair a criterion 
as could be obtained for deciding a questjen of this 
kind. We think, therefore, that bodi theory and 
observation warmot tho condusion, that, in the cose 
of large rivers flowing over extensive and tolerably 
level surfaces, the water carried to the sea does not 
exceed one-fifrh of what fklJs in rain, dew, and snow. 
Where the basins are small, the surftces steep and 
rocky, and where heavy rains continued for months, 
keep the soil in a state of saturation with mois- 
ture, the discharge may be greater. In other 
c^s, where the basin is long and flat, the water- 
mmrse broad and shallow, die temperature high. 
mS the soil sand or gravel, the loss of die river by 
direct evaporation, and by infiltradon. through its 
bed and sides, may be very great, and does in some 
cases (as hi that of the Platte) absorb the whole wa- 
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ter. Thej’ule* of courae, is not meant for extreme, Phjnied 
but for ordinary casest^ Founding then on the rate Qy pky* 
of discharge of the Mississippi, that of the Thames 
should be about 1800 cubic feet per second, or of 
% enbie mile|9sr annum, equal to nearly five inches 
on die surface of its basin. This may serve when it 
IS considered as tha unit of the scale, but, in point 
of fhet. the disehargo is probably larger, as the ba- 
sin is amall. and the depth of ram greater than be- 
longs to tha parallel in general. 

/ If we estimate the mean fiUl of rain, not for die 
whole globe, but for tbe dry land, at 2y^ feet, or 81 
tochee. it will amoeot to 25,500 cubic miles per an- 
fittst. of which, according to our calculation, the sea 
receives, by the rivers. Snout 5100. Of this quanti- 
ty. the Amaxon discharges Che Plata the 
Mississippi the Ganges •fy, the Danube and 
the Thames tx.Wx pAft. The water thus delivered 
into the ocean, if not counterbalanced by evapora- 
tion. would raise the level of the sea two inches in a 
year. It amounts to part of the mais of the 

ocean, supposing it to have a mean depth of two miles. 

In other words, the water discharge by the rivers 
would fill the present bed of the ocean in 58,000 
years. We may infer farther, that the greater part 
of the supply of water belonging to each re^on 
drculates between the atmosphere and the earth, 
sutfering a loss of one-fifth every time it falls upon 
the latter, and receiving an equivalent addition 
from the vapours of the sea. The smallness of thi« 
supplementary portion, compared with the whoU* 
quantity, is a circumstance which consists well with 
the general regularity of the annual supply of moi&- 
turo# and the stability of the order of the seasons. 

As very large rivers, widi numerous tributary Dtchvir\ ot 
streams, necessarily occupy the lowest situations in Rncrv 
all countries, it follows ^lat their courses have a very 
smaH declivity. The surface of tbe Amazons. «it 
Jaen. 3000 miles from the sea. has only an elevation 
of 194 toises. which gives five inches per mile fur the 
mean fail ; and over the whole of this space, the na- 
vigation of that majestic river is not interrupted by 
a single cataract. In the last 200 leagues of its 
course, the inclination is believed not to exceed 1 1 
feet, or ^ of an inch per mile. A series of tides, 
felt to the distance of 600 railOs from its mouth, ex- 
ists in its bed contemporaneously, following one an- 
other up tbe channel, and giving its surface the form 
of a waving line. The Ganges, reckoning its sinuo- 
sHles. has only a fall of four inches per mile, from 
Hurdwar. where it leaves the Uimalayah chain to 
the sea. Hiunboldi thinks the declivity in the lower 
cottive of the Mississippi is still smaller. The Wol- 
ga. from its sonrne to the Caspian Sea. falls 957 
French feet, or about five English inches per mile. 

The Nile, ^ough it frdli from a height of 10.400 
feet at Its head (barometer 22 inches), if Bruce may 
be believed, has a very small inclination in the lower 
part of its course. The celebrated cataracts of Sy ene, 
which were 8ai<!|^by the ancients to produce endemic 
deafness, consist merely of ten succemivc steps of 
six inchm each, dispersed over^ two-thirds of a mile, 
and which are capable of being passed by boats. 

There is still one singhlar phenomenon connected 
with large rivers, which hoi been little attended to. 
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Owtgraphy. mhioiut reff hftTe « greater abaeliite depth than 
the adjoining seas. In the Amatoe^ abokre the Rio 
Negro, about 1000 mflet from ha mouth, Gonda- 
mioe found no bottom with a line of lOM fttfaoma. 
Now the height of iu aurfimo here coold not be 
above 70 fathoaia> end hi bottoaa moat, therefore, 
have been at leaat 100 firet below that of tha aea on 
the coast. At h amell diatenee ahore New Oideana, 
where the height of ifie eurfitoe of the Mia^tppi 
could not eaceeed 4 f 0 er 50 Aet, Mr Daibp fonod 
tlie depth to be 155 jRll|| and heoce tha bettoamuat 
have reached 50 or 6Cl^t beiew that of Ae aballow 
sea at ita mouth, * 

].akc8. Ltkea arc among Aoae natural objeeta whkh cob* 
tribute, in the higfaeat degree, to Ae picturei^ise 
beauty of the earth'a auriSce. Like the aea, they 
exercise a beneficial influence on Ae ehmate and 
soil, by moderating Ae extremes of heat and coM, 
and by diffusing huRnld vapomra over Ae land. 
When they occur in Ae courses of rivers or at their 
fountains, they serve as back reservoirs, to equalise 
the discharge, and to prevent those sudden inunda* 
tions which are often so destructive. Of all Ae 
great natural features of the globe which are eubject 
to mutation, lakes are prob Aly the Aret pemaneot. 
The waste of mountains, and the raising of Ae bed 
of the great ocean, are operations of which Ae 
effects can scarcely become sensible in milliona of 
years, but in Ae filling up of lakes, striki^ changes 
are often produced within the lifetime efan indivi- 
dual ; and wi Ain the periods to whidi history reaches, 
several have entirely disappeared. 

Lakes are chiefly of two kinds ; those whidi are 
formed in deep hollows between the ridges, or at the 
foot of mountains, and which are fed by springs or 
torrents ; and those which are formed in low and 
level countries by Ae surplus water of rivers, or in 
consequence of the want or a general declivity in the 
ground. We have thus two grand systems of lakes 
in the old continent. The one accompanies the 
great Alpine girdle, and includes Ae lakes of Ae 
Pyrenees, Alps, Appenines, those of Asia Minor, 
Syria, and Persia, with the Caspian Sea, the Aral, 
Baikash, Baikal, and all Ae series of lakes found at 
the foot of the Altaic chain. The oAer begins al Ae 
low shores of Holland, and extends aleog the souA- 
east coast of the Baltic and Gulf of BoAnia, and 
thence in smaller numbers along Ae Froaen Ocean 
to Behring's Straits. Except in central Africa^ Ae 
regions souA of the great mountain baud, so fer as 
they are known, contrast remarkably wiA those of 
the north, by Ae fewness of their lakeiL A obain 
of lakes, but generally smaller than Ae taonntnin 
lakes of Ae old world, accompanies the Andes firooi 
Aeir southern extremity, Aroogh the isthmus and 
Mexico, to their northefii termination. In Ae level 
part of South America, as in the southern reg^ns of 
the old world, lakes are comparativdy rare ; god the 
coincidence is no less striking in the north, where 


titde of lakes, eorrespondiiig in numbers, character^ Gseje aphy. 
and geographical situation,<wi A those which Airt the " 
shores of toe Baltic and Froaen Ocean, 

The Caspian^ nhlA is the largest Jake in the The Cat- 
world, and has really the character ^rnttUand sira,P>M>* 
merits particular notice. Us lengA ia 750 miles, 
breeihb about gQOt k embraces an area of 170^000 
aqnare mtles^ and receivea ibe waters of a sur&ee 
about flve times as large. Us general depth is60 or 
70 &Aoms, but, near Ae souA end, no bottom has 
been ibniid wtA a line of 380. It is salt, and, like 
Ae neeaii^ ia snfaject to stonns; and, either from Ae 
eflect minds^ or the unequal discharge of Ac 
livevsr it is subject to irregular elevations, varying 
Aom fenr to eight feet. The Caspian is distinguish- 
ed from nil other lakes and seas ia the world, by the 
remarkable Jowness of its surfecai, which was feund 
by Engmhardt and Parrot to be fiXS feet beneath 
Aat of Ae Black Sea. The inhabitants, therefore, 

of Astimean, and other places on its shores, live at a 
lowcrdivel by SOO or 300 feet Aan any other people 
onthej^obe. <Tudi8y, Mar A Gseg. 1. 457. Edtn- 
PhiL Joar. No, VI. 403.) 

Labes are ask ody when they are placed in dis- Saltticbs. 
tsiets where Ae soil contains saboe matter, and their 
saltaess is invariably grantor when they have no ef- 
flux, Most of Ae hkes of Europe are either fresh 
or sli|fetly saline } but the Caspian Sea, the lakes 
And, Baikal, and others that accompany Ae Altaic 
chaioi aa well as Aose of Persia, being situated in 
the n^at of plains All of salt, or in regions where 
salt springs abound, are almost universmly impreg- 
naCea wiA Ais mineriil. The most blg^y saiioe wa- 
ters known are found in lakes which receive streams 
but give out none. Thus the lake Ourmiab, in Per- 
sia, and Ae Dead Sea in Jhidea, receiving coutinual 
supplies by the streams from the neighbouring soil, 
which Is eve^ where foU of salt, whue noAing but 
froA water is carried off by avs^iation, the mine- 
ral accumulates, and their watefts are found to con- 
tam, in Ae one case six, andin theoAer eight times 
as much salt as Aose of the ocean. (£&. Phil- 
Jour. No. IV. 556.) When the quantity carried down 
by the streams exceeds what Ae water will hold in 
eolation, the surplus is deposited in beds at the bot- 
tom t and hence the numerous layers of salt which 
are feund mixed wiA thin strata of mud at the bot- 
tom wf dried up lakes. Large Aallow lakes, like that 
near TArnin, in Persia, whiA is 150 mjiles long, 
often lore Aeir waters in Aelieat of summer, and be- 
come sak marAes, or plains, covered with a salt 
crust. ^(Kinneir's Gere. Persia, 1 1 7.) 

The dmth of lakes to mountainous districts is of- Depth, 
ten remarkAJy great. That of Loch Ness, on Ae 
line of Ae Caiedonian Canal, is 130 fathoms in some 
parts, wbiA is feur times Ae mean depth of the 
German Sea, and its bottom is actually SO foAoms 
below tlie deepest part of Aat aea between Ac lati- 
tudes of Dover and Inverneu. The bottom of tht. 


* Humboldt's Feri. Nar. IV. 310, 455, V. 57- Edin. Phil^ Jour. No. V. 409- Renncll, Phil Tiam* 
1781. Histoire Oen. des Vojfages, Abr. XII. p, 3S0--.580. 
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PtijmioiJ Lake of Geneva, at the depth of l6l fiithomf, reaches 

c.eography. plateau which surrounds it to within 

200 feet of the level of the Mediterranean. It is dif- 
ficult to account for the existence of such deep lakes 
among mountains whose debris are spread abundant- 
ly over countries much lower ; but perhaps the pro- 
found cavities discovered in the beds of ^eat rivers, 
like the Amazons, may lead us to suspect that they 
owe their existence to the agency of debacles, or vast 
currents of water, at 'some recent geological periodi 
but anterior to the existence of man. 

Tcinpcia The temperature of deep lakes presents what we 
should at first view consider as an anomaly* The 
heat of the waters at the bottom is never that of the 
containing solid strata, as we should expect, but in 
temperate climates always much lower. In Loch 
Katrine and Loch Lomond, Mr Jardine found the 
temperature about 41^ at all depths below 40 fa- 
thoIn^, while that of the surface was 57^ or 59^ B,nd 
the mean heat of the climate is 47^ The deep wa- 
ters in the Lakes of Thun and Zug have a tenmra*^ 
ture of 41° and 41^°, and those of the Lake of Ge- 
neva 4:2°, though the mean heat of the climate is 
49°. In the Lake Sabatino, near Home, where the 
annual temperature is about 60^, the thermometer 
indicates 44j^ at the depth of 80 fathoms. This ap* 
parent anomaly in lakes is accounted for by the phy- 
sical constitution of water. As this fluid attains its 
maximum density at 40°, the upper strata, if cooled 
down to this degree, descend to the bottom ; but if 
heated up ever so high, remain at the top. The cold 
impressions received at the sorfoce are thus carried 
below by the Internal movement of the water, while 
tlie hot impressions can travel down only by the con- 
ducting power of the fluid, which is remarkably 
small. Ine variable influence of the seasons it little 
felt below 15 or 20 fathoms, and disappears entirely 
at 40 fadioms. In all fresh water lakes, exceeding 
this depth, there must, therefore, be a constant ten- 
dency in the inferior waters to approach the tempe- 
rature of maximum density. To a certain degree 
this must be controlled by the heat of the strata 
wliich form the basin, and this may perhaps ac- 
count for the slight difference in the temperature 
of the deep waters in the Italian lakes and those 
of Swisserland and Scotland. (See the Art. Cli- 
mate.) 

'rht Ocean. The ocean, though it presents to the eye only the 
image of a watery waste, sustains a most important 
part in the physical economy of the gl<^« It is 
the great fountain of those vapours which* replenish 
our lakes and streams, which dispense fertility to 
the soil, and clothe the surface with all the pomp 
aud pridb of luxuriant vegetation. By its salutary 
action on the atmosphere, it tempera the extremes 
of opposite seasons and of opposite climates. It af- 
fords an inexhaustible supply of ^animal food, and of 
salt, a substance of the utmost value to human life. 
As the great highway of commerce, it connects the 
most distant parts of the globe, and affords the ad- 


vantages 6f free and abundant ■communication to no- VhjM 
tions which mountains and deserts seem to have 
separated from each other. Its shores have been in 
every age the great seats of civiKaatton; in all the 
great continents, rudeness and barbatism grow upon 
us as we advance into the interior; and it requires 
no great sagacity to discover that the central regions 
of Asia and Africa, from their want of inland seas 
like the Mediterranean or Baltic, or navigable rivers 
like the Amazons, will be the last portions of the ha^ 
bitable globe over which the arta wtU extend their 
enwe. A 

The ocean, with all its inlrnid bm and seas, co- 
vers an area of 145,600,000 square English miles, or 
nearly three-fourths of the surface of the globe. 

About of the great body of waters lie in the 
southern hemisphere, and in the northern. In 
the one, the ocean is to the land nearly as 7 to 5, 
and in ^e other as 15 to 2. Laplace has calculat- 
ed that its mean depth is but a small fraction of the 
difference between the axes of the earth,* which is 
25 miles. If, therefore, we suppose the mean 
depth to be two miles, the cubic contents will bo 
290,000,000 6f cubic miles. 

Geographers divide the entire mass of the ocean 
into five great basins. The Pacific, the largest, se- 
parates America from Asia ; the Atlantic separates 
Europe from America ; the Indian Ocean separates 
Asia and its isles from Africa ; the Arctic or North 
Polar basin encompasses the North Pole ; and the 
Antarctic'tlie South. 

The Pacific Ocean, 11,000 miles in length from Pacific, 
east to west, and 8000 broad, occupies a superficial 
space rather larger than the whole mass of the dry 
land. From Cape Horn to the head of the Bay of 
Bengal a rampart of mountains, containing the high- 
est chains in the world, is arranged round this sea, 
at a less or greater distance from its shores. But 
an inner and broken chain extends Trom Alyaska 
through the Aleutian Isles and Kamtschata, Japan, 
the Phillipines, Borneo, Celebes, and New Guinea, 
to New Holland ; and this chain, with the Rocky 
Mountains and Andes, seem placed on one continued 
vein of igneous matter, for they include in their 
wide circle the most numerous and active volcanoes 
In the world. From the Sea of Otebosk to Cape 
Horn its coasts are cldsely girt by the great Ameri- 
can and Asiatic chains, which leave only a stripe of 
low shore, too narrow to admit of deep gulfs or large 
rivers. But from the Sea of Otchosk southward, 
the great Asiatic chain recedes from the shores, and 
opens an extensive coonCry, which inclines to the 
Pacific. Yet though this basin forms more than 
one-third of the whole ocean, it certainly does not 
receive more than one-eighth of the whole river 
water. On the western tide and between the tro- 
pics, its surface is studded with innumerable groups 
of islands, all remarkably small, and consisting gen^ 
rally of coral reefs, rising up like a wall from un- 
known depths, and emerging but a very little above the 


* A determination in more precise terms would have been desirable, but we take the statement as given /) 

by Daubyisson I* ^5), not having seen the Memaira of the Institute for 1818, to which he 

refers. 
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PhjrncBl sea. Tfa^ isiwids are the mrk ef eogrriada ot mi- thie polar toae comibU irathdr of clusters of 

Gf^gnphy. inteotf, whose iDCtasant IsteerSi are thUi gra- Wlads Chaoofacoatmeott What proportion of the 

duidly creating new laa^ bosom of the space the sea and land respoclivrily occupy, it is ^ 

ocean* On the westerb aidei it «omsMinicates wHh possible to eatculate. Of the asany deep gulfs which 
the inland seas of Otchoilc end Japao^ the Yellow open into this basin on the north coasts of Europe 
Sea. and the Chinese Sesu Yhete SMy the intets of and Asia, the White Sea is ‘the only one of any im- 
California and Queen Chaalotte's Sound we ifaaU portance to navigmion* The rest are shut almost 
not stop to describe* The PeeificT Ocean, in consO- constantly by the ice. 

quence of the widof eaqpanse of its surfiice. Is re* A detailed description of all the great inland seas Mediicrra- 
markably exempt ^from stortiia, except near its w^d be out of plnee In this brief sketch ; but the nean. 
mountaiooiis shores, and hence clie« name, ^itsamai! Baltic and the Mediterranean, on account of their 
isles, in which the fervid heat of the torrid none is superkw fanportance, merit a special notice. The 
mitigated by tlie presence of io waet a bddy of wa« Mediterranean, the finest inland sea in the world, 
ter, enjoy perhaps the most delicious climate in the hr £550 miles long, from 100 to 650 broad, aud with 
world. the Adriatic, but exclusive of the Black Sea, em- 

Atiantic. The Atlantic basin extends from 70^ of north to braces ian area very nearly of 1,000,000 of square 
S5® and 50® of south latitude. Its length is about miles. Its depth, ^ which is generally too great to 
8500 miles ; its breadth, vdiich in the latitude of 58® afford soimdings, diminishes to 100 fathoms between 
north is 1800 miles, and near the equator £100, at Sicily and Malta, and to SO between Malta and Cape 
the northern tropic spreads out to 5400, ifkclnding Bon in Africa. Placed in the midst of high mountains, 
the Mexican Gulf. It covers about 25,000,000 its shores are steep and narrow ; and, if we exclude 
square miles, exclusive of inland seas, which is near- the waters of the Nile and the Black Sea, the dis- 
ly one-half of the extent of the Pacific Ocean. Its Uicts Whose rivers it receives do not quite equal 
southern division does not contain one single deep its own surface in extent. Adding 500,000 miles 
inlet,, nor one island of any magnitude ; while its for the basin of tho^ Nile, the mce which may be 
A- northern division abounds in large islands, and in called the riwr damme of the MUditerrwcan, amounts 
" deep and numerous inland seas on each side, which *to 1,400,000 square miles. But its Inland position 
penetrate far into both continents, and have reader* gives this sea a proximity to a vast range of countiy ; 
ed it the seat of tho most extensive commerce in the and, since vapour diffuses itself by its own elasticity, 
world. Few large, rivers fall into this sea on the Independently of the winds, were each portion of the 
cast side, but on the west it receives the three adjornioff land to draw its moisture from the neaitist 
largest riveiWn the globe, the Plata, Amazon, and soa, so fir as the natural limits of evaporation permit, 
Mississippi." we may calculate that tbevapooisof the Mcditer- 

rndian Thc Indian Ocean extends between 40® south and ranean would be diffused over a space five or six times 
o-onn. 25® of north latitude, and from the Cape of Good larger than the basins of its rivers; and that it expends 
Hope to Van Dieman’s Land. Its length is about probably three limes as much water as it^ receives. 

4500 miles, its mean breadth is nearly the same, Its surface, depressed by this cansiaiit dram, is said 
and it covers a surface of about 17,000,000 of to be 34 feet lower than the Bed Sea ; and hen^, 
square miles. Its shores are generally mountain- powerful currents rush in from the Black Sea by the 
ous ; it contains many islands, two large open bays, Dardanelles, and from the Atlantic by the Straits of 
those of Bengal and Oman, and two deep inlets, the Gibraltar to restore the level. Its superior saltnem 
Persian Gulf, and Red Sea. A particidar system is also accounted for by the constant influx of salt 
of winds, called Monsoons, prevail in» the narthem water from the ocean, while fresh water only is car- 
part of this basin. ried off by evaporation. Like all inland seas, which 

\iiurchc. The Antarctic basin, which surrounds the south open to fiio west, it has no general ti^s; but local 
pole, joins the Pacific In the latitude of 50®, and . tides are felt, which rise three feet at Venice and at 
the Indian Ocean in the latitude of 40®. It em* Marsola in Sicily, one foot at Naples, one to two at 
' braces an area of about 80,000,000 of square miles. Tdulon, and six inches on the coast. A cur- 

This sea is generally covered with floating ice as hr rent Circulates round tlie line of Us coasts, entering 
north as latitude 60®. The appearance of a fixed the Straits on the south side, setting 
* barrier of ice, filling nearly all me space within the Afeioan shore to Syria, where it turns north-west- 
Antarctic circle, has led geegrapbers to infer the ward, and, joined by the current from the 
existence of a mass of land near the nple, but no nelles, it makes the circuit of the Adriatic, 
land was seen by navigators In a higher limtudo fl*® coasts of Tuscany, France, and epain, and ulti- 
60®, till the discovery of New South Shetland in mately returns Into iuelf at the Straits. (Tuckey, 

I819. 'fhis country lies between 65® and 66® of II. 188, 365.) * • ^ * , 

west longitude, and rekichoi north to the 68d paral- The Black Sea, and Sea of Azoph, are properly Black Sca. 
lei, butbowfar it extendtoouthwaNl, andwhemrit inland lakes (like Ontario and Erie), which dia- 
ls one large region, or a eluster of islands, Is un* charge their ou4>lu8 waters into the Mediterranean, 
known. (See Edin. PkiU Jour. No. VI.) These two seat ocefipy a superficial space of 170,000 

Arctic. The Arctic basin, or Prozen Ocean, comprisei a square miles, and receive the waters of a surface 

great part of the space within the 70th parallel, more than five times as large as their own, or about 

The discoveries of Captain Parry, and the very re- 950,000 square miles. Hence^ they nave a constan 

cent observations of Mr Scoresby In East Gi^- efflux : their waters are turbid with floating son, 

land have gone far to prove that the tracts of land and so fresh, that ice appears in thc bays ot ine 
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Phywsi Black iMid coven tb^ Sea of Aaoph for Amr 

c.eography. moatlia every winter, though they are plaoed under 
the iame parallels with Italy and the south of France. 
The channel of the Thracian Bosphorus^ from 600 
to 2000 yards wide, has uodonbtedly been excavated 
by the current, which Bows at present with a velo* 
city of from three to 6ve miles an hour ; and trances 
of a connection between the Sea of Azoph and 'th» 
Caspian exist in the low sandy tract along the 
course of tte Manitch, which abounds in saltidtes, 
and marine exuvise. * 

Baltic. Tho Beltio, 1200 miles long, embraceaan area of 
175,000 square miles, including tho Catteffat. It 
ocoopies the bottom of a natural basin, wmch ex- 
tends IVom the Dofrines to the Ereegebirge^ and the 
heights of Veldai, and it receives tlie waters of a 
surface nearly five times as large as its own. Hence, 
like the Black Sea, it has an efflux current, and ks 
waters, which are remarkably firesfa, are partially or 
entirely frozen over, for three or four months in its 
southern ports, and for five or six in the Gulfs of 
Bothnia and Finland. The tides advance no ftrther 
than the three passages 6f the Sound, and the Great 
and Little Belt, which hove a breadth of 1^, of 8 
and of I milce respectively, with a depth varang 
from 19 to 97 fetboass. The mean depth of 
Baltic is 60 fathoms. Its currents, which vary with 
the state of the wind^ and the fireshes of the rivers, 
begin in the Gulfs of Bothnia end Finland, and set 
outwards on both sides, through the Sound and 
Betts. At the mouth of the Baltic, as well as that 
of the Mediterranean, an under current hoss been 
suspected to exist in an opposite direction to the 
upper, and probably sasaller in magnitude. Tho 
difference or speeinc gravity between the Atlantic 
waters and those of these two sees render the ex* 
istence of the under current credible. (Tuckey, L 
211 .) 

The other asost remarkable inland seas are, in 
Europe, the North Sea, 160,000 square miles In ex- 
tent, reaching from C^ais to Orkney; Its mean 
depth is 31 fathoms, iu greatest 190. It is deeper 
at the north than the south end, and at the sides 
than in the middle, where vast sa^-banks cover its 
bottom. In America, there are, on the west side ^ 
the Atlantic, the Gulf of Mexico, 580,000 square 
miles in extent, whose western shores are remarkably 
destitute of ports, and are covered by anmieUy in- 
creasing send-banks. Farther north are the Chesa- 
peake Bay, 200 miles long; the Gulf of St Law- 
rence, shut ill by Newfoundland ; Hudson'e Bay, in 
the same latitude with the Baltic, but twice as large, 
and loaded with ice even in summer: Beffln's Bay, 
almost constantly shut by the ice, communicating,, we 
havo reason to think, with the Polar Sea and Hud- 
son's Bay, and surrounded chiefly by large islauds. 

In the Indian Ocean the only deep inlaiid bays 
are the Persian Gulf, 600 miles long, with parched 
sandy shores; and the Red Sea, lioo miles long, 
which abounds in coral reefs, and, 'unlike every other 
wa in the world, does not receive a single river. It 
considerable tides, and, as might be expected, a 


current inwards from the ocemi*' It has a partlcidar Phyikai 
system of winds, whiefa blow always either up or down Gsog wyhy* 
ittchennel. (Tuckey, 111. 67>86i) The inland seas in 
the Pedfie Oqron have already been briefly noticed. 

The temperature of the ocean, like that of the Tempera, 
land, varki wttli the latitude; but the variations, of 
whether depending on the situatioa or the season, 
are less gri^, lest sudden^ And less frequent. The 
diumel heating power ef ^ sun is spent in the one 
case on a sheet of water ten or twelve feet in thick- 
ness, while, in the other, it does not penetrate 
more than one or two inches into the land. The 
mean temperature of the sea at the equator, ac- 
cording to Humboldt, is from 78^ 6^ to 81^ ; it is 
tolerably uniform for every meridian as far as 28^ 
of latitude; and diminishes at a corresponding rate 
in both hemispheres as &r as the 48th parallel. 

Beyond this the cold is greater in the southern 
hemisphere. From the effect of currents, how- 
ever, and the want of continued registers, it is 
difficult to state numerically the temperature of 
each latitude. The recorded observations of naviga- 
tors exbibj^ striking anomalies. In general, the 
temperature of the ocean at the surface does not 
adapt itself to temporary changes, or to the diurnal 
variation, but follows the mean monthly temperature 
of the parallel, without, however, reaching the ex- 
treme points to which this temperature goes in the 
opposite seasons. This may be inferred from the 
phenomena of insular climates. . (Humboldt, Pers, 

Aer. 11. p. 30, 63, 87*) 

In the ocean, as in lakes, we find the water colder 
as we descend farther below the surface. This de- 
crease heat is neither uniform for the same paral- 
lel $ nor does it bear >any constant relation to the 
depth ; nor are its variattoas capable of being con- 
nected with the distance from the ec^uator or the pole. 

At the depth of 100 fathoms, the difference is some- 
times no more than 1^, and sometimes so great as 
20^ : and this, too, when the heat at the surfiice was 
about the mean annual beat for the parallel. Some- 
times the coldness attains its maximum at 100 fa- 
thoms, and sometimes it increases to 400 or 500. 

Humboldt thinks that, on a mean, the change is about 
six times more rapid than in the atmosphere, or about 
, 1^ Fahrenheit in 50 feet ; but the facts are too ano- 
malous to be easily brought under any general rule. 

Perhaps they agree best with the supposition that 
strata of different temperatures and densities, preserv- 
ing themselves pretty distinct from each other, move 
slowly in different directlone ie the inferior waters ; 
while the lowest and coldest, gliding over the unequal 
bottom, dAffAnd to greater depths, or mount nearer 
the surface, ^according as the absolute depth of the 
sea is greeter or less. Hence the coldness of the 
waters on sand-banks and shoals ; and hence also the 
changes produced in the temperature of the sea by 
storms, which mingle the water of different strata. 

The law that connects these changes, when riehtly 
understood, may perhaps aflbrd a measure of the 
depth for parts that cannot be sounded. To the 
coidDess of the inferior strata, however, there is one 


♦ Tuckey, II. 357. Pallas's Trov. tn South Jtussia, 1. 78, 490, 506. 
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PhyaioAi remarkable exception. It was ascertained by Mr 
.eogiaphy.^ Scoresby, and is confirmed by the observations made 
in the late poUr expeditioni tba^ in the Greenland 
sea the temperature increases with the depth. The 
increase of heat does not follow any determinate ra* 
tio, being from to 5*^ in 100 fathoms; but it is 
constantly progressive, and at the depth of 730 fa«* 
thorns (lat. 79*^* long. 5^^ £.)> it was found to be 
111 fact, the bottom waters at Spitsbergen, as Mr 
Scoresby observes, are from l6^ to 20^ above the 
mean temperature of the climate. The most plausi* 
bio explanation of tliis anomaly is, that the westerly 
current from Nova Zembla, rendered specifically 
light by iho fresh water of the great rivers of North* 
cm Asia, may rise above the branch of the Gulf 
Strc'am which penetrates to these latitudes ; and the 
warm waters of the Utter will thus be found at the 
bottom. The specific gravities observed by Mr 
Scoresby, however, do not tend much to confirm 
this hypothesis.* 

cc. A ])crmanent zone of ico surrounds each pole, the 
bieadth of which vaiies witli the seasons. On the 
west side of the Atlantic, the extreme point of open 
sea, in winter, is found on the coast of Greenland at 
latitude (36*^ or 6?^ ; but in the longitude of 5* or 6* 
east, the sea remains open to lat. 76^ or 79^. In 
^ • summer na\igators have penetrated along the margin 
of Bdfiin s Bay as high as 77*^, on the coast of Spitz- 
^ bergen to 81<*, and at Behiing’s Stiaits to 71*. In 
the southern hemisphere the utmost point to which 
Cook was able to penetrate was 71^ in summer; but 
navigation was very diificult beyond the parallel of 
60^ ; fi:oniing ice ovei spread the sea nearly as far os 
50*, and detached icebergs are earned by currents 
in both hemispheres as low as i'O*. {CooV^ Foyages* 
Scorcbby, 1. 2G2.) In a general point of view, tiie 
ice-bound seas and lands are nearly conterminous 
with the arctic circle in the ^ north hemisphere, and 
with tlic paiallcl of 60* in the south. In the one 
case they occupy about one-twelfth, and in the other 
about onc-sevcnth of the hemisphere. 
siiUnese. The saltncss of the sea is affected by currents, 
storms, heavy tains, the discharge of rivers, and by 
evapoiation. Hence there is often little consistency 
in detached observations, but the results upon the 
great scale agree with theory. According to the ex- 
periments of Dr Marcet, the mean specific gravity of 
tlic main ocean is 1,02777- The Southern Ocean, 
which receives a less proportion of river water, is 
salter than the northein. Inland seas, like the BaU 
tic, Black &)oa, and White Sea, which receive more 
lain water than they expend in vapour, and have an 
efflux cunent, are fresher than the ocean. On the 
other hand, the Mediterranean, which iK a sort of 
natural saltern, from which the waters of the Atlan- 
tic, poured in with their salt, are drawn off fresh by 
evaporation, contains more saline matter than the 
mam ocean. We may infer (Vom theory, that the 
same thing holds true of the Red Sea. There is no 
proof that the sea is salter under certain meridians, 


or at certain depths, tbao at others ; but in general, * Phyucal 
the*sea is saltest where it is deepest and^most remote 
from land. Salt water parts with fts salt on freezing, 
and hence the dissolution of ice freshens the sea. 

The following are some of X>r Marcet*8 results : 

. Sp. Grav. 8p. Guv. 

Arctic Ocean, - 1 . 0266 I* Black Sea, 1.01418 

North Hemisphere, 1.02829 Baltic, • 1.01528 

South do. 1.02882 White Sea, 1.01901 
Mediterranean, - 1.02930 

(Ed, Phil. Jour* No. IV. 356.) 

The tides are periodical oscillations in the waters Tidea. 
of the ocean, which take place twice every twenty- 
four hours, and are produced by the attraction of 
the moon and the sun. In the open sea, they arc 
at their height three hours after the moon lias passed 
the meridian of the place, and the meridian opposite. 

They are smallest towards the poles, and greatest at 
the equator, where, however, they do not exceed two 
or three feet in the great ocean. Their greatest ele- 
vation takes place in narrow seas, where the action 
of the moon is aided by winds, currents, the posi- 
tion of the coast, Ac. The highest tides known are 
in the Gulf of St Malo, where the flood, driven back 
hy the coast of England, rises to the height of seven 
or eight fathoms. Inland seas, whose entrances face 
the west, have rarely any tides, because the moon 
acts on all tlieir parts at once, and there are no la- 
teral waters to flow in and produce a local elevation. 
(Tuckey, 1. 34.) 

Independently of the motion of the tides, the wa-(^Jrrcnt•. 
ters of the ocean are found to be scarcely anywhere 
stationary. Local or temporary currents are pro- 
duced by winds, the discharge of rivers, the fusion 
of fields of ice, the evaporation of inland seas, and 
other causes. But, exclusive of these, which wc 
shall not attempt to describe, there are certain per- 
manent and general currents, which are supposed all 
to originate in two great movements,— -that of the 
tropied waters westward round the globe, and that 
of the polar waters towards the equator. The move- 
ment of the tiopical waters westward is ascribed to 
the agency of the trade winds, which, blowing con- 
stantly in one direction, must impress their own mo- 
tion on the sea to a certain extent. But the result- 
ing current is necessarily modified by tlie position of 
the great continents. The motion of the polar wa- 
ters towards the equator is not so well accounted for, 
nor perhaps is its general existence so well a^er- 
tained. It is supposed, that the copious evaporation 
at the equator, reducing the level of the sea there, 
the more elevated waters of the polar regions flow in 
to supply the loss ; and, farther, that the fusion of 
icc in these seas mtist produce an accumulation of 
water, which naturally seeks a level by moving to 
the equator. But it is reasonable to believe, that the 
loss of the equatorial seas by evaporation is balanced 
by the greater fall ol rain ; and 'f the melting of ice 


• Forster’s ObHrvationSy p. 60. Scoresby, Account Arctic Regions, I. 187-210. Edtn. Phil* Jour. 
No. XI. 165. Humboldt, Pers. Nar.^lh 56. Dr J. Davy, PhU. Tram* 181?. 

VOL. VI. part I. * Y 



170 PHYSICALGEOGRAPHY. 

PhyucAi produce a current from the pole during one eeason, tween Greenland and the coaau of Britain and Nor- Physkd 
Geography. congelation of the water should produce an op« way, and between Lgbradorand Spitzbergen^ a great Geognphy. 
^•^Or^posite current during another. body of waters, acted upon by three or four lateral 

Gulf stream. The great tropical current which flows round the currents, is supposed to perform a perpetual revolu* 
globe prevails generally between SO^ north and south tion« These waters receive their impulse eastward 
of the equator, and has a mean velocity, according from a branch of the Gulf Stream, which passes from 
to Humboldt, of nine or ten miles a day. In the Newfoundland aloqg the north-west coasts of Scot- 
Atlantic, it separates into two branches, one of which land and Norway- At the North Cape, a great west- 
constitutes the well known Gulf Stream. This branch erly current from Nova Zembla turns the waters 
flows northward, through the middle of the Atlantic, north-westward, along both sides of Spifzbergen. 
till it reaches the Cape Verd Islands ; it then turns Bevond this island, being met by a current from the 
west, passes through the Caribbean Sea and the Pole, they turn south-westward, and pass along the 
strait between Cuba and Yucatan, winds round the coast of Greenland to Davis' Straits, where they are 
Mexican Gull> and rushes out by the Bahama Chan- deflected southward by a fourth current from Baffin's 
net ; then, spreading out to a greater breadth, it Bay, and at the Bank of Newfoundland recommence 
sweeps along the shores of the United States to New- their revolution. Thus two great whirlpools, conncct- 
foundland. At this point it is deflected south-eastward ed with one another, touching at the Bank of New- 
by a southerly current from Baffin's Bay, and, pass- foundland (which seems to be a bar cast up by their 
ing the Azores and Canary Isles, returns into itself, conflicting waters), and revolving in opposite diroc- 
and repeats its circumgyration. The waters of the lions, occupy four-fifths of the North Atlantic. The 
North Atlantic between 11^ and 43^ thus form a small current which sets from the Bay of Biscay 
continued whirlpool, performing a circuit of 3800 across the mouth of the English Channel, and through 
leagues in about tihirty-four months. Its velocity is the Chanr)el of St George, is most probably a branch , 
inversely as its breadth. In the Bahama Channel, of the Gulf Stream which parts from the revolving 
its breadth is fifteen leagues, and velocity from three current about the Azores. It is reasonable to be- 
to five miles an hour. In its rctrogr,ade course, Have, that great vortices of the same description will 
from longitude 50^ to the Azores, its breadth is l60 be found in the other parts of the ocean, when they 
leagues, and velocity seven or eight miles a day. have been as minutely examined as the North At- 
A zone of motionless water, 140 leagues broad, te- lantio. (Scoresby, I. S06.) 

parates the direct and retrograde courses. This The value of any part of the earth's surface to Climate, 

great current sends off one branch near Newfound* man depends not merely on its extent, position, and 
land, which proceeds north-eastward, and sometimes soil, but also on its climate, which regulates the im* 
deposits tropical fruits on the shores of the British lure and variety of its productions, the degree of its 
Isles and Norway. A second branch, escaping at the fertility, and, to a certain extent, its salubrity, and 
Azores, enters the Straits of Gibraltar. The Gulf its capacities of improvement. With no essential 
Stream preserves a temperature of 71^ in the latitude superiority but that of climate, the small island of 
of Beaton, while that of the neighbouring waters is Ireland supports, and probably will always support, 

63.5. It is not improbable that the westerly part of a greater number of inridbitants than the whole north- 
this current, involving by accident in its course the ern section of the plain of Siberia beyond the 6oth 
canoes of the early inhabitants of Western Africa or parallel. 

the Canary Isles, has hurried them to the coast of The climate of a country is chiefly influenced by 
CaraccBs, and thus been one means of transplanting its distance from the equator, and its elevation above 
the human race from the Old World to the New. the level of the sea. But it is affected in a smaller 
(Humboldt, Pers. Nor* I. 46—60.) degree by the nature of the surface, the abundance 

The other branch of the great tropical current is or scarcity of humidity, the proximity or remoteness 
supposed to set along the coast of Brazil and double of the sea, of lakes, of mountains, of arid or frozen 
Cape Horn. In the Pacific Ocean, a general cur- plains, and perhaps also by the internal heat of the 
rent, westward, is said to carry the waters away earth. 

from the coast of Peru. It is less perceptible on the The mean temperature of the earth at the equator, Mean Tcm- 
west side, till it enters the Indian Ocean, when which is pretty uniform under every meridian, is esti- 
strengthened by the northerly currents there, it flows mated, by Humboldt, at 81^.5 of Fahrenheit's scale. ^ 
along the eastern coast of Africa, and round the The decrease of heat, as we recede from the cqua- 
Cape in a rapid stream, 130 miles broad, and 7^ or tor, on eitbpr side, follows different laws in the two 
8^ warmer than the contiguous waters. A current hemispheres, and in the same hemisphere under dif- 
from the South Pole sets along the west side of New ferent meridians. On the west coast of Europe, 

Holland into the Bay of Bengal.' It is supposed that about the meridians of London and Paris, the cold 
other portions of the general polar current deflect increases much more slowly upon us as we go north- 
the great westerly current northward, afler it haa ward from the equator, than in any other part of the 
passed the southern promontories of Africa and world. In North America, at the meridian of 80" 

America. * or 90" west from London, and in Asia at the same 

In the North Atlantic, in the space comprised be- distance east, the increase of cold is much more ra- 


• Varenius's Gen, Geog» Chap. XIV. Tuckey, I. 43. Dr 4- Davy, Phii> Trans* 181 7 . 
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PMeal pid b 8 we approach the pole. In the eortheni 

tqisphere, generally the cold is greatest on the east 
kide of both the old and new continents, and least 
on the west. Humboldt has generalised this fliet, 
and inferred, that all continents and large islands 
are warmer on the west aide than the east. The 
following table, extracted from Humboldt's admira- 
ble Essay, exhibits the different gradations of the 
mean annual temperature in Western Europe and 
North America, continuing the scale to the equator* 


Mean Annual Temperedure. 


Lat 

Old World. 

New World. 

DiflC 

0 


8l®.5 

0 

SO 

77 .9 

77 .9 

0 

30 

70 .7 

67 .1 

3.6 

40 

63 .5 

64 .5 

9. 

30 

50 .9 

38 .8 

13.6 

60 

41 .0 

25 .0 

16. 

70 

33 .0 

o».o 

88 


Wc have few observations for the east coast of 
Asia; but the following shows that the climate of 
/ * this region approaches to that of Eastern America 
rather than Western Europe. 


Europe. 

Asia. 

America. 

NaplM,! Temp. 
Lat. 41 j 6S..S 

Pekin, iTemp. 
Lat. 40 / 54.8 

Philadelphia, i Temp. 
Lat. 40 { 53.4 


Thus the mean annual temperature of North 
America is 9" lower than that of Western Europe at 
the latitude of 40®, 16® lower at Jat. 60®’, and SS® 
lower at lat 70® ; a similar difference obtains between 
the climfttes of Western Europe and Eastern Asia. 
By comparing places under the same parallel, we 
find that this change is not sudden, but progressive. 
Petersburg, on the same parallel with Upsal, is d® 
colder, and Moscow is 5® colder than Copenhagen. 
The annual temperature of West Greenland in lat 
70®, which is 17® or 18®, according to Sir C. 
Gickek4, is very nearly the mean between that of the 
' North Cape and Melville Island, as its intermedhite 
situation would lead us to expect— PkU* 
Jour. No. IX. 801.) These differences are render- 
ed more sensible when we connect the places having 
the same annual temperature by lines, which Hum- 
boldt has named isothermal lines. Thus the isother- 
mal line of 50® (Fahrenheit) passes along the lati«< 
tude of 43® in Europe, but descends to let 86^ in 
America. The isothermal line of 413 pastes tMa 
the latitude of 60® in Europe, to that of 48® in 
America, showing that the same annual temperature 
which is found at the 60th parallel on the e m e m 
tide of the Atlantic, is only found at IS® farther 
aoutb on iu western shores. The western coast of 


North America again it warmer than the east ; and Pbyucai 
heace If we were to trace the ttotfiermal Upes round 
the northern hemisphere, they weuld all have con- 
eave summits at the east sides of Asia and America, 
and convex suihmits at the west sides of America 
and Europe. 

The difference of mean temperature between sum- Summer 
mer and winter (reckoning each to consist of 
months) is nothing at the equator, and constantly in- 
creases as we approach the pole, as shown in tliefbl- 
lowiog cable : 



Latitude. 

Mean Temperature. 

Diffcvenee. 

Of Winter. 

Of Summer. 

Algiers, 

37« 

61*.5 

80®.2 

18«.7 

Buda, 

47^ 

34 .0 

70 Ji 

26 .5 

Upsal, 

60 

35 .0 

60 .2 

35 .2 


The extreme difference of the seasons is smaller 
under the warm meridians of Western Europe than 
any where else, and seems to be greatest where the 
mean annual temperature is lowest,— near the east 
coasts of Asia ana America. 


Places on the Same Paralld. 



Latituda 

Winter. 

Summer. 

Diflerenee. 

Copenhagen, \ 

55 J® 

S0®e7 

62».6 

Sl®.9 

Moscow, j 

53} 

10 .8 

67 .1 

56 .3 

Rome, 1 

42 

45 .8 

76 •« 

29 .4 

Pekin, y 

40 

26 .4 

82 .6 

56 S 

New York, j 

41 

29 .8 

79 .2 

49 >4 


Places having the Same Mean Annual Tempeealure. 



MeanAn. 

Temp. 

Winter. 

Summer. 

DifTeianoe. 

St Main, 

64* 

43«.3 

66*4) 

83®.7 

New York, 

54* 

29 .8 

79 •« 

49 A 


If we draw a line on the map in a north^eaat di- 
rection fVom Bourdeaux to Warsaw, and continue it 
till it strike the Wolga in laCittide 53®, all the places 
situated under this line, at the same elevation, will 
have nearlr the kame summer temperature of 69® 
or 70® of Fahrenheit’s scale. The lines of equal 
winter temperature decline in on opposite direction, 
and deviate much farther fma the plana of the pa« 
rallelt. Thus a straight line drawn from Edinburgh 
to Milan, almost exactly at r^t angles to the line 
of equal summer temperSCures, would pass over 
[daces, all of which, if equally elevated, would have 
nearly the same winter temperature of S7^ or 88®. 
The etbee lines of equal summer and winter tempe< 
ratures have a direction corresponding tO these, but 
not exactly paraHel. 


* Deduced by interpdation from the temperature of Nutohes, Cincinnati, Churchill Fort, and Melville 
Island, reckoning that of Melville Island— ^2 Fahrenheit. 
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Phjiic^ On comparing the climate of the two hemispheres^ 
we find that the southern is rather colder than the 
northern, but is more remarkably distinguished by 
the greater equality of its seasons. This last effect 
may obviously be referred to the influence of a 
greater surface of sea upon a smaller extent of land. 
In the southern heittisphere also, the tempenaturc 
seems more uniform under different meridians. At 
Port Jackson, Buenos Ayres, and the Cape, all 
ncaily under one parallel, the annual mean tempera- 
ture is almost exactly the same. 

BSl 1 1 1 The second general cause that affects the tempe- 

Elcvatioij. rature of places is their elevation above the level of 
the sea. The following table, by Humboldt, shows 
that the ratio of decreasing temperature, as wc as- 
cend in the atmosphere, is not the same at different 
latitudes, nor is it uniform at the same place for 
equal successive altitudes. 


Height in 
Rnglinli feet 

KquHtoriiU Zone 
tioin 0^ to 10". 

'1 ciuperate Zone 
from 45" to 47'*. 

Mean 

Temp. 

Differ- 

ence. 

Mcim 

Temp. 

Differ- 

ence. 

0 

3195 

6392 

9587 

12792 

15965 

81.5 
71.2 
65.1 
57.7 

44.6 

34.7 

0 

10.3 

6.1 

7.4 

13.1 

9.9 

53.6 

41.0 

316 

23.4 

0 

12.6 

9.1- 

8.2 


This table shows, that, at the equator, the thermo- 
meter sinks 10^ in the first thousand yards of ascent, 
or for d 10 feet. In the next thousand yards it 
sinks no more than 6^ or for feet. In the 
third and fourth stages, there Is a remarkable acce« 
leration. In the whole column of air to the limit of 
perpetual snow, at 15,965 feet of elevation, the de- 
crease is 1^ for 341 feet. Humboldt ascribes the 
smaller rate of decrease in the second and third stages 
to the large clouds chiefly suspended in this region, 
which intercept the radiant heat of the earth. In the 
temperate zone the atmospheric cold increases more 
rapidly. The decrease of heat for the first thousand 
yards is at the rate of I ^ for 253 feet, but to the li- 
mit of perpetual snow (at a temperature not of S2^, 
but of 23^.3) it is I*’ for 317 feet, or, in round num- 
ber, I"" for 100 yards. Observations made, however, 
in the free regions of the air, may give different re- 
sults from those which were made on the sides or 
summits of mountains. But generally in the tem- 
* perate zone, of two adjacent places, if the one is 
1000 yards higher than the other, it will have a cli- 
mate 12^* colder. For smaller heights the decrease 


is proportional. In the upper regions of the atmo-. PhysMsi 
sphere, the difference between the heat of night and 
day, summer and winter, is smaller than at the sur- 
face of the earths This law of decrease explains to 
us the extreme cold felt in the elevated plains of Si- 
beria, and the mild temperature enjoyed in the tor- 
rid zone, on the table land of Mexico, the plateau 
of PastoB, and other high lands. Humboldt calcu- 
lates, that in the teinpei;ate zone, every hundred me- 
tres of ascent (110 yards) diminishes the heat as 
much as a change of 1^ of latitude. 

The temperature of countries is affected by the Local 7 cir- 
proximity of the sea, and the nature of the adjacent perauuc 
land. The extremes pf temperature are always com- 
paratively little felt in small islands, remote from 
continents. In the United States intense cold is ex- 
perienced as often as the wind blows from the frozen 
plains round Hudson’s Bay. (Warden’s America, 

1. 154.) From high mountains, gusts of cold wind, 
called snow winds by mariners, rush down and cool 
the circumjacent plains. (Volney’s 7>av. in Syria, 

1. 340.) At Calabozzo, in Venezuela, the tempera- 
ture, which was from 87^ to 90'’ in March, rose to 
104^ or 105^, whenever the wind blew from the parch- 
ed and dusty surface of the Llanos, or great plains. 
(Humboldt, Pers» Nar. IV. .725.) The heat accu- ' 
mulates to an astonishing degree, w'hcn the wind 
passes over extensive deserts of fine and almost im- 
palpable sand, which rises in the air, and hangs over 
the surface like a fog, or mounts in whirling co- 
lumns to a great height, mixing its burning par- 
ticles with the mass of the atmosphere, ond com- 
municating to it an intolerable heat. (Kinneir’s 
Geog^ Mem, of Persia, 216, 222.) In Europe, 
where the proximity of the sea cools every part 
of the surface by the agency of the winds, the ac- 
cumulation of heat never proceeds so far as in Asia 
and Africa. Even in low plains, sheltered on 
the north, the temperature scarcely ever exceeds 
lOQv ; but at Bagdad and at Bushire, where the south 
wind arrives, heated by the burning sands of Arabia, 
the thermometer sometimes stands at 120'’ or 125^ ; 
and on the west coast of Africa, where similar causes 
operate, it is said to rise to 130^.* Though the 
mean annual temperature is highest at the equator, 
the extreme summer beat, so far as it proceeds direct- 
ly from the solar action, is greatest at the tropic, and is 
even rather greater at the latitude of 45 than at the 
equator. ( Art. Climatb, in this Supplement y p-* 1 82, 

Table.) We may therefore conjecture that the hot- 
test summer climate in the world is to be found in 
the western parts of the Sahara of Africa, under the 
northern tropic, wnere the winds blow over a zone of 
sandy plains 4000 miles in breadth, unbroken by any 
considerable mountains, or by any surface of water 


* Morier’s Journey, II. 97- hdin, Phil. Jour. No. V* 197* Tuekey, II. 442. Humboldt repeatedly 
observed the temperature of the soil in Equinoctial America at the hottest time of the d^. It varied with 
the nature of the mineral substance. The highest he has recorded, we think, was that of a coarse granitic 
sand at Magpures, whose temperature at two P. M. was 140'’ .5* 'Ihat of a fine granitic sand at the same 
place was 126'’ .5; of a granitic rock, 117'’.6'. We may hence conclude, that the^ air, though perfectly 
stagnant, could in no possible circumstances be heated above 140^, and this only wkhin two or three feet 
of the ground. Humboldt’s Pers^ Nar. V. 165. 




Fhydoil except the narrow inlet of the Red Sea. At 
the same timej it is possible that a much narrower 
» surface than this may suiBce to communicate the 
maximum effect of the solar h^at to the atmosphere, 
and the actual heat generated may depend more 
upon the nature of the surface and its low elevation^ 
than upon its extent. 

It appears that within the tropics seas have very 
Jittle effect in jtemperiog the accumulating heat of 
the land, when situated to the westward of a conti- 
nent, but a great effect ' when situated to the east- 
ward. In the steppes of Caraccas« which are open 
to tlie sea on the east, the heat rarely exceeds 99^, 
but even iu the wooded regions of Senegambla and 
Guinea, much nearer the coast, it rises to ISO^. * 
In the temperate zones, on the other hand, it is clear 
that the sea exerts its influence in a direction pre* 
cisely contrary. When the land lies to the eastward, 
the sea mitigates the extremes of heat and cold very 
much ; when to the westward very little. This is abun- 
dantly proved by the difference of temperature al- 
ready noticed between the east and west coasts of the 
two continents.* Now, the sea can exert very little In- 
fluence over the temperature of the land, except 
through the agency of the atmospheric currents; and 
^ the phenomena in botli cases seem to be accounted 
for by the prevailing direction of the winds. Within 
the tropics, these are almost constantly from the 
cast ; but from the tropics to the latitude of GQV 
north (and probably much farther), the prevailing 
winds are from the west, f Within the torrid zone, 
therefore, wc should expect to find the extreme sum- 
mer heat constantly accumulating from the east side 
of continents and islands to the west ; but in the tem- 
perate rones, the extremes both of heat and cold will 
as regularly increase from the west to the east. This 
is found to be the case, and whatever other causes may 
be conjoined with those now assigned, there can be 
no doubt that the latter have really a great influence. 
{iittiDtti The temperature of each zone has such a eprre- 
iiiAt of tltr spondence with the amount of the solar impressions, 
Mol) . as to lead to the inference, that the heat of. the 
globe is entirely derived from the sun ; and Profes- 
sor Li^blic has calculated, that, upon this hypothesis, 
tlie mean heat of the interior ought to be 66^.8. 
Humboldt has ascertained, however, that, in lati- 
tudes above 45^, the mean heat of springs and eavea 
generally exceeds that of the atmosphere. The dif- 
ference, which amounts to 6^ or at the parallel 
of 70°, he ascribes to the covering of snow In the 
higher latitudes^ which prevents the Joss of heat dur- 
ing the winter months by radiation, or the contact of 
cold winds. But there are facts which indicate that 
this heat may be derived from another source. To 
say nothing of volcanoef, we bavo hot springs in all 
parts of tho world, at all temperatures below boiling 


water » and evidence stiil leas e^ivocal is aflhnled PbysiMi 
by tlie high temperature of deep mines. The follow* 
ing are examples : 

At Giromagny, in the Vosges, annual temperature 
at surface, 49** ; at 110 yards depth, at 3S6* 

yards, G5®.8 ; at 472 yards, 74® .0. 

In Saxony, in four of the deepest mines, annual 
temperature at surface, 46®. 4; at 170 to 200 yards 
depth, 54° 5 ; at 280 yai^s, 58® ; at 360 yards, ^2^.6. 
(Daubuisson, Geog. I. 444.) 

In the coal mine of Killingworth, the deepest in 
Britain, annual temperature at surface, 48® ; at 300 
yards, 70® ; at 400 yards, 77®. In seven others of 
the deepest coal mines in Britain, a corresponding 
gradation was observed. (Mr Bald, Edinb. Phi. 

Jour» No. I. 1S4.) 

In these British mines, the increment of tempera- Hate of 1 b. 
ture is about 1? for 15 yards of descent. In thecicasc. 
Vosges, it is about 1® for 20 yards, and in Saxony, 

1® for 22 yards. Taking 20 yards as a mean, if the 
increase follows the same arithmetical ratio to a 
considerable depth, we should find the temperature 
of the Bath waters (116®) at 1320 yards below the 
surface, and that of boiling water at 3300 yards, or 
nearly two miles. The frequency of hot springs from 
^80® to 120^, the rarity of those that approach the 
boiling point, and the constancy of temperature in 
them all, are circumstances remarkably consistent 
with this hypothtssis. The facts, if they do not^esta- 
blisb, at least strongly support three conclusions; 

Ist, That the heat of the interior of the earth is al- 
ways greater than at the surface ; 2d, That this heat 
augments progressively as we descend, in a ratio 
bearing tome relation to the depth ; 3d, That, even 
at moderate depths, this heat is gresder than the 
mean heat of the globe ought to be, if entirely de- 
rived from the sun. Such an interior heat, tf it ex- 
ists, must be constantly diffusing itself towards tho 
surface ; and at tlie surface it may be kept down, so 
as to affect the temperature derived from the solar 
action very feebly, by the greater or leM rapidity of 
its dissipation. But as it is very improbable that it 
should be diffused with perfect equality round the 
whole exterior shell of the globe, it may be the true 
source of some of those anomalies of climate (such 
as the discrepancy in the annual heat under the same 
parallel) which cannot be easily referred to other 
known causes. % 

The atmosphere is an elastic fluid which surrounds tIil Atmo. 
the globe on all sides, and serves the most irtipqrlant sphere, 
purposes in the economy of nature. It sustains the 
life of an immense variety of organic beings, spreads 
the moisture of the ocean over the land in fertilizing 
showers, receives, dissipates, or decomposes, the in- 
numerable mephitic vapoufs which are continually 
exhaled from the surface ; and is the grand i^nt 


* Humboldt, Pers. Nor. IV. 315. Tucke}% II. 442, 444. 

t Cotte, Recherches sur les Vents Dotnrnans, Jommal de Physique^ Tom. XXXIX. p. 267< 

% As nearly the whole of the pr^eding view Of climate has been taken firom Humboldt’s excellent Es- 
say an Isothermal Llnes^ and the Disirihutum of Beat over the^Ghbe^ particular references were not thought 
necessary. The Eng^tish translation, given in the Edinburgh Philosophical Journal, No. 5— 9i lu» been 
consulted. 
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which, by ito inoessant motion, tempers the extremes 
of heat and coJd, and enables mao to support him« 
self in every climate from the equator to toe vicinity 
of the pole. 

The fluid which forms the atmosphere consists of 
two gaseous substanoesi oxygen and nitrogen, united 
by a weak affinity, in the proportion of 21 parts of 
the former to 79 of the latter. The vital functions 
of animals and plants depend chiefly on the presence 
of oxygen, though nitrogen also enters into their 
composition. With these two are intermixed a very 
smalt Quantity of carbonic acid gas ; a variable por- 
tion of aqueous vapour, and in the bigliest regions of 
the dtmosphere, where meteors are common, hydro- 
gen has been supposed to exist. Air from the tropics 
and the polar regions, from the most healthy and 
the most insalubrious countries, exhibits no sensible 
di^'rence in its constituent parts. A hundred 
cubic inches of air at the surface of the sea, 
when the thermometer is at 60**, weigh SOJ 
grains. The whole atmosphere is equal in we%ht 
to a sheet of mercury, 30 inches, or to a sheet of 
water, 34 feet deep, and were its density every 
where the same na at the surface, would reach no 
higher than 27,000 feet, or five miles. But its 
extrome elasticity causes the upper strata to expand 
indefinitely, and the phenomenon of meteors show 
that it exists in a state of extreme attenuation, at a 
height a hundred times greater than this. Consider* 
iog Uie incessant currents which agitate its whole 
mass* there is a surprising uniformity in its pressure. 
The annual range of the narometer, which indicates 
the vanaUon of the pressure, does not exceed fVom 

i to i inch in the torrid aone; is about two inches at 
iverpool, the same at Petersburg, and was found by 
Captain Pacry to be inches at Melville Island in 
one year. * The extreme variation, which no where 
exceeds 3} inches, is not greater than one-ninth part 
of the total pressure. It m greater in the temperate 
zohe than at the equator or tho pole, and in winter 
than in summer. The density of the air decreases 
in a geometrical ratio as we ascend, and in temperate 
climates is diminished to one-half at an elevation of 
3^ miles. We aro hence enabled to 'measure 
heights by the variations of the barometrical column. 
Changes in the atmospheric pressure, when they are 
great, have been observed to take place simultaneous* 
ly at Edinburgh, Paris, and Geneva, and must, there- 
fore, affect a great range of country at the same 
time. 

The unequal distribution of heat over the surface 
of the land and water necessarily disturbs the equili- 
brium of tho atmosphere, and produces currents of 
air, or winds. These currents, however various, have 
be^ supposed to result from two general movements, 
pervading tho whole mass of the atmosphere. The 
heav^ and cold air of the polar and temperate re- 
^flllons having a tendency to displace the warm and ra* 
rified air of tho torrid zone, generates a current in 
mch hemisphere towards the equator. To replace 
me air abstracted firom the higher latitudes, an up- 


per and counter current fldVri back firom the equator Physical 
to the pole ; and thus the atmosphere, while it per- Gaograpii^ 
forms a constant revolution, tempers the extremes of 
climate, by transporting the cold of Ute frigid zone 
to the equator, and carrying back the heat of the 
equator to thefrigtd zone, ^ese great south and north 
currents, which' are to be considered as the primary 
winds, receive various modifications. The under 
current, which proceeds from the polar regions, hav- 
ing impressed upon it the slow rofary motion of 
these regions, does not acquire in its journey the ve- 
locity of the parts it passes over. Instead, there- 
fore, of proceeding directly along the meridian, it is 
deflected to the westward. It pursues this lateral 
course more and more as it approaches the torrid 
zone, and the impulse south and north being de- 
stroyed when the currents from the opposite ncmi- 
spbero meet at the equator, the motion westward 
alone remains. This constitutes the well known 
trade wind, which blows from the east at the 'equa- 
tor, from the north-east at the northern tropic, and 
the south-east at the southern. The upper and 
counter K^urrent again, carrying with it the rapid ve- 
locity of the equatorial regions, does not travel 
right along the meridian, but deviates more and 
more to the east as it advances ; and when its pro- * ^ 

gress towards the pole is stopped by the accumula- 
tion of air from the opposite noeridians, the motion 
eastward alono remains, and it settles into a west 
wind. Thus a constant east wind should prevail at 
the equator, and a constant west wind near the poles ; 
but the latter, being primarily an upper current, may 
not be invariably mlt as a west wind at the surface. 

It does not follow, however, that the upper and un- 
der currents preserve tlieir relative situation over 
all the temperate zone. From the greater accumu- 
lation of air in the higher latitudes, and from varia- 
tions of temperature produced by local causes, the 
upper current will often be bent down to the sur- 
face^ and tho lower current ascend. This inter- 
change will take place occasipnaily at all parts of 
the temperate aone. Hence, in high latitudes, storms 
of wind, which mingle the warm upper current with 
the cold air below, always produce an increase of 
heat, as Captain Parry fomd^(Voyagef p. 118.) 

In the northern hemisphere, then, when the cold 
current from the pole sweeps the surface rapid- 
ly, we have a noriA wind; it becomes a nor/A- 
east wind when its motion southward is retarded; 
an eati wind when it is checked, and a south-east 
when it is deflected back, by mingling with a cur- 
rent from the south ; all of which, except the last, 
are generally found to be cold winds. When the 
warm current from the south descends and sweeps the 
surface, we have a south wind if its motion north- 
ward is rapid ; a souih^aoesi when its motion northward 
is retarded ; a met wind when it is checked t and a 
north^mst when it meets and mingles whh a current 
from the north. All these, except the last, are ge- 
nerally warm winds, as experience proves. The 
line of division between the upper and lower cur- 


* Maneh, Mem* IV. d34. Edinb. Trans. II. 213. Parry's Voyage^ 

4 
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PhyBical rents should be where the mercury stands at 15 

Gflogrqg>^« inches, which is at the height of 3i miles. This 
should be the region of clouds ; ana olbuds do ge- 
nerally approach to this eleration. 

Trade This loeory, upon the whole, agrees tolerably well 

Winds with the facts. But the rarisble surface and tempe-* 
rature 6f the land greatly affect the coarse and velo- 
city of the winds. In the torrid sonc, within the 
parallelof or 50% on each side of the equator, 
the trade winds blow constantly from the east. From 
the superior warmth of the northern hemisphere, the 
line that separates the opposite trade winds is not the 
equator, but the 2d or 5a parallel north. To a certain 
extent, also, they follow the course of the son, reach- 
ing a little further into the south hemisjdiere, and con- 
tracting their limits in the north when the sun is on 
the south side of the equator, and making a reverse 
change when he declines to the north. In a zone 
of variable breadth in the middle of this tract, calms 
and rains prevail, caused, probably, by the mingling 
and ascending of the opposite aerial currents. High 
lands change or interrupt the course of the trade 
winds. Thus, under the iee of the African shore, 
calms and variable winds prevail near the Cape 
Verd Iblands, while an eddy or counter current 
of air from the south-west is generated under the 
coast of Guinea. The lofty barrier of the Andes 
shelters the sea on the Peruvian shores from the 
trade winds, which are not felt till a ship has sailed 
80 leagues to the westward; but the Intervening 
space is occupied by a wind from the south. In 
the Indian Ocean the trade wind Is curiously modi- 
fied by the lands which surround it on the north, 
oast, and west. The southern trade wind blows re- 
gularly from the east and south-east, from 10^ of 
south latitude to the tropic, but in space from 
10^ south latitude to the equator, north-west winds 
blow during our winter (from October to April), 
and south-west in the other six months ; while. In 
the whole space north of the equator, south-west 
winds blow during summer, and north-east during, 
winter. The cause of these remarkable winds, 
which are called monsoons, has not been very satis- 
factorily ascertained. (Varenius's Gen. Cfeog. Chiqi. 
xxi.) 

V nahi region of constant winds is confined within 

the 80th parallel on each side of the equator. On 
the outer side of these limits, calms prevail pretty 
generally over a narrow space, beyond whidi the 
region of variable winds extends to the pole. ^ In 
the open sea, where the true direction of the winds 
is best known, navigators have repeatedly observed 
that throughout this region the prevailing wind is 
from the west. Mr Forster observes, that b^ond 
the tropics, the west winds are the most universal. 
That east winds have an ascendancy within the 
Antarctic circle, as he thinks, may be questioned ; lew 
observations having been made there, and those few 
not to be depended on, in coDS6(]uence of the local 
influence of the ice. (Obeervatiom, p. 127$ ei f«y.) 
According to the author of Lord Anson’s voySM, 
a westerly wind almost perpetually prevails in we 
southern parts of the Pacific Ocean*' (he speaks of 
latitude 6o^)f and a similar wind in the northern 
parts carried tlie Spunish galeons from Japan to Ca- 
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lifornia, along the parallel of 85® or 40®. (Book 1 . 

Chap. ix. II. Chop, x.) West winds prevail 
Kamchatka; they blow chree-feurths ,of the year in 
Huebon’s Bay ; the west and norlb^west winds pre- 
dominate greatly at Melville Island ; and it is a fa- 
miliar fact among mariners, that, by means of these 
winds, the voyage eastward acrqss the North Atlan- 
tic is generally accomplished in about half the time 
of the voyage westward. . ( Scoresby, I. 41 1 . Parry, 

Veynge^ 29&0 On the west coast of Europe, too, 
the west and south-west winds are the most general. 

It is remarked also, that in our climate, south and 
south-east winds are the most rare ; Chat winds between 
north and cast are almost invariably cold ; those be- 
tween south and west warm ; and those between 
north and west of a mixed character. So far the 
facts correspond generally with the theory, though 
many anomalous circumstances mar be found. 

The change of the seasons which aflects the local i^^ai 
temperature so much, necessarily influences the at- WhmIb. 
mospheric currents. Accordingly, the most violent 
tempests are about the equinoxes, and in every country 
there are prevailing winds peculiar to certain seasons. 

It maybe suspected that most of the winds observed on 
land or in confined seas are merely local eddies, or re- 
flex currents, produced by the irregularities of the sur- 
face. Thus, whUe the south-west wind prevails almost 
6ne-half of the year at Dover, London, and in the west 
of England generally, it is scarcely felt at Liverpool, 
which lies in the gorge of a valley, where the western 
chain of hills is interrupted; and on the other hand, 
the south-east, so uncommon in the rest of England, 

Is the predominating wind here. (Munch. Trans. 

IV. 601, 615.) In the long basin of the Bed Sea, 
the wind blows in no direction but right up or down. 

In Lancaster Sound, Captain Party round the wind 
to blow always either east or west. For ten months 
' of the year a wind (irhich is probably a smaller 
branch of the north trade wind) blows constantly up 
the valleys of the Mississippi and Ohio, preserving a 
breadth in the latter of twelve or fiileen miles. (Tuck- 
er, IIL 70. Warden’s Amer. I. 155.) In the list of 
Vents Iknmnans for the interior of Europe, collected 
by Cotte, nothing like a system can be discovered- 
nothing but local currents running in every possible 
direction, according to the position of mountains and 
valleys. Winds, indeed, even when strong, are of- 
ten confined to a space surprisingly small. In the 
temperate, but still more in the frigid zone, two or 
three winds are often seen blowing from, or to, dif- 
ferent points within a few leagues ; nay, of two ships 
within sight of one another, one is sometimes becalm- 
ed, while the other is seen struggling with a storm. 

In the northern seas even strong gales, when they 
have carried a ship into frozen water, invariably de- 
sert her, or give place to a wind which blows from 
the ice. The e^ct *can ool^ be attrfl^uted to the 
comparative coldness of the toe, and warmth of the 
water, generating a local descending current over 
the one, and ao ascending current orer the other. 

(Scoresby, 1. 408—409.) 

The M^iterranean has a system of winds pecu- 
liar to itself, which we hare not room to explain. 

All warm countries, where sandy deserfs abound, 
give birth to pernicious hot winds. Such is the Si*- 
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moom or hot wind of the desert, and the Sirocco, so 
GeoBr i ijgiy. knQ^n in the east, and along the shores of the 
Mediterranean. For the description of these, as 
> well as the sea and land breezes, and other peculiar 
winds, we refer to the Article Meteorology. 
itain Rain, so essential to the fertility of the soil, is 

very unequal!) distributed to the different regions of 
die globe. Nature has arranged it so, that the sup- 
ply of the atmospheric moisture is most abundant 
in those latitudes where evaporation is most rapid. 
Or rather the processes of precipitation and evapo- 
ration, depending partly on the same principles, 
and exerting a reciprocal influence, tend to adjust 
themselves to each other, though this tendency is 
perpetually disturbed by local causes. Rain is 
produced by the mixture of atmospheric currents of 
different temperatures. The power of air to hold 
water in solution does not increase in the same ratio 
with the increase of its temperature, but in a much 
higher ratio. Hence, when two masses of air, satu- 
rated with moisture, and of different temperatures, 
are mixed, the resulting compound is not capable 
of holding the whole water in solution, and a part 
of it is precipitated in rain. As the whole atmo- 
sphere when saturated is calculated not to hold in 
solution more water than would form a sheet of 5 
inches in depth, while the mean annual deposit of 
rain and dew is probably 35 or 40 inches, it is ob- 
vious that the supply of atmospheric humidity roust 
be many times renewed in the course of a year. 
The quantity of rain at any placets affected chiefly 
by three circumstances. It is greater at the equator 
tlian towards the poles,— at the sea coast than in 
the interior, — and on mountains or high grounds 
than on plains. The winds, too, exert a certain in- 
fluence, which, at any particular place, depends on 
their temperature, and on their travelling to that 
place over a dry or a humid surface. Where so 
many causes interfere, whose effects are scarcely 
capable of estimation, it would be difficult to de- 
termine the depth of rain proper to each parallel, 
even were our observations more numerous and ac- 
curate than they are. In a former part of this ar- 
ticle we gave as an approximation 83 inches for the 
equator, and 8 inches for the pole. We have since 
found the following Cbtimate by Humboldt, to whose 
authority we readily defer in every question of this 
kind. Except within the tropics, it corresponds ge- 
nerally ii*ith that which wc gave. 



LaU 

Rnp. Inches 

Lat. 

Eng. Inches. 



96 

450 

29 


19 

80 

60 

17 


Run at Sea- Since the supply of humidity is greatest in the 
( oafet. vicinity of the sea, the rains roust be generally more 
abundant there than in the intbrior. On the other 
hand,wc know that currents of air fraught with vapour 
move with great rapidity, and that the atmosphere is far 
from needing an entirely new supply Arom the ocean 
. I^er each precipitation, because three-fourths pro- 
Ibably of the rain that falls soon rises again into the 
air, and continues thus to circulate between the 
clouds and the earth* These circumstances lead 
us to conclude, that the difference in the annual 
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depth of rain, between inland places and those on Physical 
the coast, is not so great as might be imagined. We 
find, accordingly, that a small increase of elevation 
compensates for a great distance from the sea. 

Thus inches of rain fall at Puy at the sources •• 
of the Loire, while 24^ only fall at the sea-port of 
Rochelle near its mouth, and at Geneva the depth 
is 40 French inches, while at Paris, 300 miles nearer 
the sea, it is no more tlrnn 19^. If we compare 
Toulouse, Paris, and Gottingen, inland places not far 
from the coast, with Buda and Prague, places in the 
heart of Europe, and, like thaothers, not much elevat- 
ed, the mean fall of ruin at the three former is 20.4 
French inches, at the two latter 14.1. (Cotte, Jo?dr- 
de Ph^ffs. T. XXXIX.) These facts are cited to support 
the idea of a decreasing scale of rain, ratlier than to 
mark the ratio of decrease. The latter is a pro- 
blem for which we are yet unprovided with data. 

We may infer from theory, that the decrements, so 
far as they are affected by mere distance, will form 
a geometrical series. If the atmosphere, for inbtince, 
loses one-third of its moisture in the first 400 miles 
from the sea, it will lose one-third of what remains 
in the I^ext 400 ; and so on. 

The elevation of the land has a much more marked Ram m 
effect on the quantity of rain than its distance from the 
sea. Mountains precipitate the humidity of the atmo- ** ^ 
sphere, not so much by attracting it to their summits, 
as in consequence of their rooky or grassy bides, when 
acted upon by the sun, heating large masses of air in 
the cold upper regions of the atmosphere. Tlu'^ewarm 
masses of air, which abstract moisture from the aerial 
columns around them, stream upwards and mingle 
with t^e cold strata above, or come into contact with 
cold currents moving laterally, nr suffer sudden and 
partial changes of temperature from the vicissitudes 
of night and day, and thus incessantly genernte the 
circumstances which cause precipitation. It is evident o 
that snow-clad mountains, from the constancy of their 
temperatuie, will serve much less peifectly than those 
whose sides are bore as nuclei for precipitating the at- 
mospheric humidity; and that, in tcmpeiatc climes, 
the rains will be more abundant on all mountains in 
summer than in winter. Along the shores of the 
Adriatic, and in the valley of Lombardy, the annual 
fall of rain is from 26 to 35 French inches ; but in 
the Carnic and Julian Alps, it amounts to 100 inches. 

From the effect of this great barrier m intercepting 
the aqueous vapour, and producing desiccation, Fd- 
tre, on the east aide of the first chain, has one-half 
more rain than Trent, which is higher, but on the 
west side; and Coire m the Orisons, 19OO feet above 
the sea, has less rain than the champaign cities of 
Vicenza and Verona. (Cotte's Tables.) In England 
it is found that Keswick and Kendal, situated among 
the mountains, have 67 and 59 inches of rain re- 
spectively, while places in the level interior country 
and on the sea-coast have only about 24 inches. 

But though more rain fallain mountainous than level 
countries, the depth is greater at the bottom of a 
mountain than at the top, and close to the surface 
of the ground than at any distance above it, in all 
cases. 

In the torrid zone, a small thick rain falls every Ram in 
day on that side of the equatoT oh which the sun is. Torrid Zont 
11 
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bttCgenendtjr iotomiiis during When !t 

in the one hemisphere^ it oommeqces in the 
otheri and it nearly perpetual in a eone of two or 
three degreea hi bceadth* vhieh separates the two 
systems. When the rains begin; the heat increases, 
and the tjmde wind subsides. Ye^ even in the 
torrid cone, there are tracts where rain seldom or 
never falls^ such as the Sahara of Africa, the low 
ooasto of CaraccaSf and desert shore of Peru, 
between and SO^ of south latitude. In many 
parts there are two wet and two dry seasoiis in the 
year ; and in sotng regiotis, from the effect of moun- 
tain ranges and peculiar winds, {4aeei tinder the same 
parallel nave their wet and dry sesiolis at opposite pe- 
riods.* Though the annual depth of tain is greatest 
within the tropics, the number bf rainy days follows 
an inverse order^ and diminishes as we advance from 
high latitudes to the torrid zone. According to 
Cotte, the mean number of rainy days from 12^ to 
* 43^ of latitude is 78, while it is l6l from latitude 
to 60®. More rain falls in summer than winter 
in all latitudes, but in the temperate zones the rains 
of winter are more frequent than those of summer, 
tliough less in quantity. (Cotte, n^rc.) 

Mr DalSbn reckons the annual deposit of water in 
England to be 31 inches of rain, and five of dew. 
His e^tl^late is perhaps rather hi^. The distribu- 
tion of the rain through the different seasons is so 
much affected by local circumstances, that it is dif- 
ficult to ascertain the mean result In genera), the 
fall seems to be least in spring, and greatest in au- 
tumn, and less in the sizL winter monms than in the 
summer. The following table affords an interesting 
view of the connection between tiie phenomena ot 
wind and rain in this country. It gives, for one 
year (1775), the Cumber of days each wind prevailed 
at London ; the quantity of rain that fell during tbe 
prevalence of that wind ; and the humidity of the 
winds, or the relative quantity of moisture Which 
eacli would deposit in ihe same space of time. 


Winds. 

k 

Rain. 

Hunoidnj. 

1' 

*1 

’ I 

1 

1 

N. 

S. 

E. 

W. 

22 ^ 

2li 

11 

18} 

0.327 

0.231 

0*68 

1.907 

11 

9 

12 

82 

N.W. 

8 .E. 

N.E. 

S.W, 

39} 

32} 

7 a 

148 

2.391 

0.944 

2,148 

1 8.974 

48 

22 

23 

100 


The whole quantity of rain for that'* year was 
37,11 inches'; of which it will be observed that 
two-thirds fell with the south-west wind. The pre- 
vailing winds are the south-west andj^north-eut, the 
primary winds of our/ hemisphere. The least fre- 
quent are the east and west. The south and oorth 
winds are the driest, and the south-west and west 
the most humid, as might be expected, f ^ 
cieographi- Thc geographical distribution of phuita is a subject 

rul Digtri* 

bution cit -p— 

Plantv. ' ' ~ 
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nf 8u%h extent, that cm nluvow compel ut to Pbysfmi 
dismiss it with a few general imcarfe, extracted froni 
Humboldt* s Pralegomenti tie O^riiltHone Get^r^i- 
ea Plantarum. Bach plant has genei^ty a determinate 
dimate, to which it is best adapted ; there are other 
climfeUes, however, in which it Can be raised, thougii 
less advantageously ; but beyond certain limits it 
either eeases to grow altogether, or is supplanted by 
otbee plants betteridqited to the situalion. Since 
vertical elevation has the same effect on climate 'as 
distance from the equator, there arc properly no 
plants which are peculiar to the frigid zone, beoausc 
the mouotaios of the torrid aone, embracing between 
their base and their summits every variety of climate, 
either produce, or are capable of producing, all the 
vegetables of the temperate hnd polar regions. 

Plants are absolutely most numerous and exhibit 
the greatest variety of species, and the mogt luxu- 
riant growth, within the tropics, where natuic has 
suppH^ most abundantly the heat and humidity 
which contribute, chiefly to the developeineot of 
llieir vital Ainctions. They duninish in number, va« 
riety, and magntiude, as wo recede fVom the tropics ; 
and ill Oreenland, Spitsbergen, and the plains of 
Northern Russia, the wealth of the vegetabfe king- 
dom has shrunk to a very smalt number of mosses 
. and stunted shrubs. The lines that limit the growth , 

of certain plants depend on the average summer 
temperature, for plants which require a long and 
moderate heat ; on the temperature of the warmest 
month for those which require a short but great 
heat; and on the temperature of the coldest month, 
for those which are unable to resist a considerable 
cold. Their growth is affected also by the foggyor se- 
rene state of tbe atmosplierc, because the direct sti- 
mulus of the solar light is as essential to the success of 
many plants m a certain determinate temperature. 

Instead of losing ourselves in the labyrinths of ge- 
neral botany, we shall illustrate these principles by 
a few foots drawn from the history of cultivated 
plants. 

The plantam (Pfofoffo Asrr/on), which furnishes achmateiof 
primary article of food in tropical America, requires Cuiuvated 
a mean annual heat from 83^ to 73^, and its proper Plantg. 
climate is therefore from tlie equator to the 37th pa- 
rallel. la the equinoctial xope (lat. 0^— -10^) its/ruit 
does not ripen at a greater altitude than Ao toiscs 
(834 ftthoms). The sugar cane (Saeckarum 
norum), whitm has nearly the same range, thrives 
where the mean annual temperature is fropi 62^ to 
73^, and is cultivated, but with less advantage, in 
the old world to the latitude of 36p, where the an- 
nua! temperature is about 6?<^. In North Americs, 
it is cultivated as for as latitude 31<>, beyond which ' 
it does not succeed, for, though the summer heat is 
sufficient to ripen its^ produce as far as 35^ or 40^, 
the rigour of the winter destroys foe plant. It suc- 
ceeds on foe table land of MexiccS at the altitude of 
900 toises. Tbe cotton plant (gosj^pim) has its fa- 
vourite climate between latitude 0^ and 34^, where 


• Humboldt, Per#, ^ar. IV. 998-^410 ; V. 348. M^Fait's New Svetem qf Gen. Ceqg, 153— 197- 
t Manch. Trans. IV. 570 — 593, V, 946. Horsley, PhiL Trans. Abridged, XIV.''44. 
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Pliyu^ theapaual^^ ufromUS** to 68 *. But U •ttccee<)i but extends fartber. north 04 the east. It if moat PhyMcsl 

^ ^^ •.whererer, whh a mean aununer heM of 78 * or extamircly cuiti'vateii in ha natift soil, the Hew o««topl>y- 

thataaf winter ia not below 46" or 48*. UiscuUivaN Wo^ where it forma the chief nourishment of'^'"^ 
td as high as latitude 870 in America, beyond latitude map and domestic animals from La Plata to the 

400 in Europe, ondgrowastAatraluinio Western Asia, Canadian lakes. Coming to maturity in four or 

]mitude460. <8^^,7(iMeaNdclnAwHe,!l.S80.) five months from the time It is sown, and requir. 

The date pum (mmiiM) thrives best between lati* ing a short but hot summer, it is admhidtly edapt- 

tude 89" and S6*, but on the shores of Italy, in ed to the dhnate of. America. There are few si- 

places sheltered from the north winds. It is epltivat- tuations under the laikude of id* where it wjll not 

cd as far as latitude 44“. The citron (citrus) has giow, but t^ parallel of sa® ia that to which it is 
nearly the same range, and is cultivamd at Nice Ip best adapted. (Dprby’a Zouisima, p. 138, 144.) 
apola 130 toises high. This tree, with tho sweet The oak ceases to grow beyond latitucm 68 ® in Nor- 
orange, grows in Lousiana, under latitude 80®, but way t it terminates at 60? or 61® in Finland ; and at 
above that it is injured by the frosts. (Darby's Low- 57 J® in the government of Perm. The Piaus sul- 
smiHt, p. 131.) 1 he olive (idea) ranges in Europe be- vester (Scoto pine) reaches the height of 60 feet at 
tween latitude 36°and44i*. It succeeds a hei ever with the latitude otfO® in Iaipiiand,aod grows in situations 
a mean annual heat from 66 ® to 38®, that of summer 125 toises above the sea. The Betula alba is found 
is not below 71 ®, nor that of the coldest month below under the same parallel at 230 toises of elevation. 

42®. Tills last condition excludes all the North Arne- la the eastern parts of Asiatic Russia trees are very 
rican continent beyond latitude 84®, though the olive thin beyond latitude 65®,* the larch, pine, birch, 

^ thrives 1 Oj-® farther north in Europe. The vine and mountain ash, disappear about 6 ^ or 68 ® ; wil- 
(tntu) thr.ves where the mean annual heat is from low and birch bushes, eight inches high, are found as 
68 ® to 50®, or wen 47«.5, providing that of winter far as 69 ®.^ At Hudson’s Bay trees of all kinds ter- 
is not below 88 ®, nor that of summer below 66 ® or mioate bbout latitude 60 ®. (Sauer’s Acoount, Av. 

66 ®. These conditions are fulfilled on Ae sw-coast of 70 — 91 . Mackenaie's Vot/age, p. 404.) 

Europe m high as latimde 47®, in the^ interior as high Let us now endeavour to make a general summary naa,.- at 
as latitude 50®, and in North America only as high of these details, confining our view to the gieat con- each I’lnat 
M latitude 40®. But the favourite climate ot the vine tinents merely, without regard to the islands. The 
in the Coa/utm/ IS between latitude 86® and 48®, plantain ox banana we find occupies a zone of 54 ® 
where it yields a generous and excellent wine. Tho in breadth on eitlicr side of the equator, whicli em- 
Cereaiia (wheat, rye, barley, and oats), so imporUnt braces about four-fifths of Africa, one-sixth of Abia, 
to civilized life, yield profitable returns m places and one-tliird of America, and excludes the whole 
where tlio mean annual temperature descends to S8®, of Europe. The climate of the sugar-cane, allowing 
OToviding that of summer rises to 32* or 38®. In it to extend to 30® op each side of the equator in 
Lapland, barley comes to maturity whenever the the New World, and 35® or 86® in the Old, includes 
mean temperature of the summer months rises to the whole of Africa, nearly one-third of Asia, and 
47 ® or 48®. ’Barley and oats, from the rapidity with two-fifUu of America, and only touches Europe at 
which they germinate and n^o, adapt themselves to its southern extremity. The efimato of the ohvs 
the short summers of the northy and are found along consists of two zones on the opposite sides of the 
with the potatoe aa high aslatitudn 69i* in Lapland, equator, extending from latitute 85" to 44° in the 
In ^tem Russia, upon the Lena (longitude 1^®), old coutinent, and embracing* very little of the new ; 
grain of any kind refuses to grow beyond latitude thin tree being equa^ injured by the excessive heat 
60®. (Sauerg $4, 187*) Wheat, which is a pre- of the tropical, andwRe excessive cold ot the extra 
carious crop, and little cultivated beyond latitude tropical regions in America.^ The vine grows as 
58® in Western Eucopey yields good returns at this far north as 50** or even 52“, but its pruhcable cul- 
part of the temperate zone^ when the mean beat ture in £ur(^e does not extend much beyond 48' . 
of the geven months from March to October is In Asia it succeeds at Astrakan latitude 4C'', in Buch* 

53^ i but if it 18 no more than 46®, neither this aria, and at Hainiin Chinese Tartaiy, latitude 43®.t 
grain, nor barley, oats, or rye, come to maturity. It, therefore, extends, we may suppgK, to lat. 43 * in 
The Cere^ia generally, which succeed only in low Asia generally. Except in islands, m elevated plains, 
grounds beyond latitude 60® in Europe, are culti- it is probable there arc few D^t,able wines made at a 
vated to the height of 550 toises on the sides of the lower latUude than SO®. The vine may hence be 
Alps in latitude 46® ; to the height of 1020 toisea considered as occupying a zone of 15® in breadth 
(barley and oats) on Caucasus in latitude 42® ; and on each side .of the equator tfrom 30® 10 * 45 ®) in 
on the sides of the Andes, under the equator, the the Old Worl4r and two corresponding zones of KT 
proper climate of the Cerealia found between . 70 O in breadth ki the New (from .SO^ to 40®). These 
Md 1600 toibcs oi elevation (4480 and 10,240 foet> zones embrace about one-steth of America, one-third 
Matze accompanies the vine in the west of Europe, of Europe, two-sevenilia of Asia, and one-tenth of 


• If Humboldt has accurately deBned the temperatuYd for the year, and the coldest month proper for 
this tree, there ought to be no part of North, and perhaps few parts of South America, where it will thrive. 
It has nol(,beeD introduced into the territories of the United States ...^Darby's ZovM&ma, pw 150. 

t fopograpkie des i^ignobles, 4S9, Paris, 1816, Pallas*a Travels, II, 4Sa 
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vhfM AfUta. Of the productione whiA. serve for fliep yu 
dhiery avstenaece of eian, wafiKr MM the j|||pea 
'"^^^^bavo the widcat ranae. Tho'^ieadtere of th^Wii- 
tor, as Humboldt observciy 'tatendt froto the ex- 
tremity of Africa to l4kiwedor« Iceland, aed Lap- 
land. Maize bears anybatural tempcraturoi bOir- 
^er high, and the only drcumstance esaetitfal to 
its successful culture seems to he a mean summer 
heat, not beloir 68^ or 70*. lii consequenceof this 
advantage, its climate embraces the whme of the tor- 
rid zone, and reaches probably to lat. 08^ in Ame- 
rica, to 50^, or 82^1 in Btirope^and 48* in Eastern 
Asia. It heace includes about fire-eighths of Ame- 
rica, three-sevenths of Berone, the whole of Africa, 
and three-fifths of Asia. Ine Cereetia do not suc- 
ceed in the torrid zone in low situations. The cH* 
mate adapted to their culture, which begins about 
lat. SO®, extends to lat. 50® in America, to 70® In 
Lapland, 62® in Finland, and 60® throughout the 
north of Russia, generally including five-sixths of 
Europe, three-fifihs of Asia, one-tenth of Africa, 
and pne-fourth of America. Tlie region of forests^ 
or the climates adapted Co the growth of wood, em- 
braces the whole of the Old and New World, except 
a narrow zone on the north border of each, which 
includes one- tenth of America, one-tenth of Europe, 
and one-tenth of Asia. As the ptolific powers of 
the boil depend chiefly on the stimulitb of heat and 
moisture, it is reasonable to believe with Humboldt, 
that the general fertility of the earth increases as we 
approach the equator. (Pert. Nat. IV. 106.) In warm 
countries, the produce not only bears a much higbUr 
proportion to the seed, but the husbandman has the 
advantage generally of two harvests In one year. We 
may probably asbume, then, without any great error, 
that, with regard to plants which grow both in 
tfie warm and temperate zones, the productiveness 
of the soil increases In the ratio of the annual tem- 
perature, and the depth of rain ; and that for coun- 
tries under the same parallels, it is generally in pro- 
portion to the duration and intensity of the summer 
heat. The cosine of the latitude, or the distance 
from the axis, as it expresses pretty nearly the pro- 
portions of heat and moisture for each parallel, may 
therefore bo taken as an approximate measure of 
the relative fertility. But when we take Into view 
the superior productiveness of vegetables which atp 
peculiar to warm regions, such as maize, rice, and tfao 
banana, there efio be no doubt that tho power of tho 
soil to sustain aniiinl life, augments in a much higher 
ratio* than the cosine of the latitude, and that at the 
equator it is at least ten times as great as at the lati- 
tude of 60® in Europe- It Is scarcely necessary to 
qualify those statements by saying, that we speak 
solely of low and level regions, and of ordinaiy soils. 
There are warm valleys in the north, where tfie pro- 
ductions of southern othnes will grow beyond tho li- 
mits we have assigned ; there are elevated tracts In 
tlie torrid zone where every plant found m cold coun- 
tries can be raised ; and in all the zones, there are 
deserts and rocks which bid defiance to the vivifying 
power of the sun, and the genial influence of the 
seasons. 

Population 17ie number of human beings upon tho globe has 
been variously estimated. A thousand millions have 
been mentionedi apparently for no other reason than 


the eonvenieneo of a round number. If ^ Mfilte- Phjv kri 
Brno, a late add very reipeeuble autiiority, 
duoes the amount to 656,000,0001 We think his 
enumeration for Asia, Africa, and America, still ra- 
ther high, and without detailing the ground of our 
judgment, or pretending to accuraty, where any 
thing better than loose approximations is unattain- 
able, we sttbmir the following estimate as the result 
of our inquiries. . 

Europe 185,000,000 

Asia (with Australia and Polynesia), 270,000,000 

Africa, 55,000,000 

America, 40,000,000 

550,000,000 

The diversity of colour, stature, form, physiogno- vaneM of 
mieal expression (and we may add language), among Human 
diflPerent portions of the human race, have at all^P**'*^ 
times arrested attention; and have in many cases 
created, and in all inflamed, those feelings and preju- 
dices which have made nations the enemies of each' 
other. Philosophers have endeavoured to analyse 
and class the characters which produce these diver- 
Mties ; and since migrations and conquests have blend- 
ed the distinctive peculiarities of difierent races, they 
have attempted to ascertain those primary types, from 
the combination of which all the other varicf k s have 
arisen. We have no room to discuss the many idle and 
fantastic hypotheses which have been built upon th.s 
subject, but shall merely give a brief outline of the 
system of the learned BJumcnbacb, who has prose- 
cuted the inquiry with the aid of a profound know- 
ledge of physiology. This philosopher has resolved 
the varieties of the human species into five primary 
classes, — ^the Caucasian, Mongolian, Ethiopian, Ame** 
rican, and Malay. In the Caucasian race tlie skin is 
white, the chUeks red (a character scarcely found in 
any other race), the hair brown, running into yellow 
and black, soft, long, and undulating ; the head sym- 
metrical, and rather globulur, the forehead mode- 
rately expanded, the cheek-bones narrow, not pro- 
minent, the face oval, the nose narrow and slightly 
arquiiine, the lips gently turned out, the chin full and 
round, the facial angle large. This variety compre- 
hends all the Europeans except the Finns, Samoieds, 
and Laplanders ; the Western Asiatics, as far as the 
Obj and the Ganges, and the people of North Af- 
rica. In the Mongolian variety, the skin is olive, 
the hair black, straight, and stiff, the head almost 
square, the check- bones prominent outwards, the 
face broad and flat, and its parts less distinct than in 
the Gaocosian race, the eye-brows little arched, and 
the space between them flat, the nose small and flat; 
the aperture of the •eye-lids narrow. This includes 
the remaining Asiatics (except the Malays), the Fin ns, 

Samoieds, Laplanders, Greenlandcr7 and Esquimaux. 

In the Ethiopian race, the skin is black, the hair 
black and erm, the head compressed laterally, the 
forehead receaing, the cheek-bones standing much 
forward, the pose flat,, and blending with the cheeks, 
the lips thick, the chin rdtbef receding, the jawa 
lengthened forwards, and the under part of the face 
prominent. This includes all tho African nations, 
except those of tho Caucasian race in the norths 
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Phyticsi In the Amrkan race, the tkin ii of a copper co- 
(;eoeriiitfiy ^^0 figi^ black* stiff, and itraigKti the forehead 
i*h iiol • ^ cheek-hones and face broad, the orbits and 

0 y 0 g deep, the nose rather flat, but still prominent. In 
this are included all the American tribes except the 
Esquimaux. In the Malay race, the skin is tawny, 
the hair black, aofti curled, thick, and abundapt, the 
head rather narrow, the forehead slightly arched, the 
• parietal bones prominent, but not the cheelpdmnes, 
tlie nose full, broad, and bottle-shaped at the point, 
the moutli large, the face projecting forward in the 
lower part, but the features viewed in profile, more 
dijttincs than in the Ethiopian race. This eariety 
comprehends the inhabitants of Malacca, the Marian, 
Philippine, Molucca, and Sunda Isles, and Polyne- 
sia. It is to be observed, tiiat it Is only in some par- 
ticular tribes, or portions of each race, that Its cha- 
racteristics are strongly marked. None of the lead- ' 
ing \cirietieB are abs(3ute1v pure, and all of them may 
be found passing into each other by insensible gra- 
dations, from the efibets of mixture. 

TJic question has been long agitated, whether all 
the existing varieties have sprung from one parent 
stock. The arguments in favour of the affirmative 
appear to us to preponderate. 1 . All the different 
races are capable of uniting with each other, and be- 
getting offspring, which continue themselves by pro* 


This is held by DeturaiisU to be eneef Phydasl 
thojlMt decisive tests of idM^ There 

is mmiciUial difference of structure in the various pkyJji— 
racesr None of then have jpernmnemly a bone, a 
i>lood-vessel, or an organ or any kind, which the 
others want. There are no differences analogous to 
those of. the atag and'tibe roebuck^ or the one and 
the two bumped caroelr which clearly mark a diver* 
sity of race. 3. The differences which do exist 
among mankidd at large, such as those of com- 
plexioD, stature, physUignomy, and mental capacity 
are analogoua*to those which manifest themselves in 
one tribe, or nation, and even » one fomily. Wc 
have, therefore, only to suppose that the causes 
which produce these minor and accidental differences 
are rendered general and permanent in thoir opera- 
tion, by peculiarities of food, climate, or habits, to 
account for the stronger and more lasting distinc- 
tions among nations. This view of the subject is 
farther confirmed by the changes which climate, 
food, and different modes of treatment, produce upon 
domestic animals. 4. The affinities of language, 
which premise to throw much light on this subject 
when fully developed, have already afforded presump- 
tive proofs of a common origin in the case of nations 
whom physiologists class under distinct raccs.^ 

(d. b. b ) 


PHYSIOLOGY. 


I'hyMolo^v Physiology, or the study of the phenomena of 
two differs from all the other branches of pliilosophi- 

cal inquiry, by its involving the consideration of the 
as well as the physic^ causes of these pheno- 
mena. A new principle of arrangement is thus in- 
troduced, which is scarcely ever applicable In the 
sciences relating to the properties of inert and in- 
organic matter. Those sciences are formed by ap- 
plying to the Bubjecu they concern, the rules of 
philosophical induction, by comparing together 
phenomena, and Uniting in one class such as arc of 
the same kind, we arrive at the knowledge of a Cer- 
tain number of general fects, which we regard as 
laws of nature, and from which, when once establish- 
ed, we deduce the explanation of a multitude of 
subordinate phenomena, resulting from the simple or 
the combined operation of these laws. By a series 
of experiments we succeed in removing all extrane- 
ous circumstances, and in reducing each class of 
phenomena to its simplest conditions ; and we are 
also enabled to vary the combinations, so as to com- 
pare the results with the appearances presented to 
us by nature. But the eppiicatien of the same me- 
thods to the physiology of animal or vegetable life 
is attended with peculiar difficulty. The immense 
number of species of living beings, the variety and 
complexity of the appearances they exhibit, and the 
extended chains of connection that pervade every 
part of organic nature, are strikingly contrasted witli 


the simplicity, the constancy, and the uniformity of 
operation of those physical forces uhich regulate the 
changes occurring in the inorganic world. The ex- 
tensive generalizations which nave been so success- 
fully accomplished in the sciences o( natural philo- 
sophy and chemistry, can be effected only in a very 
limited degree among the diversified phenomena 
which constitute the science of physiology ; and u e 
have, accordingly, made hut very imperfect ap- 
proaches to the knowledge of those laws to which 
tiicy are ultimately reducible. The resources of ex- 
perimental inquiry are here extremely narrowed, in 
consequence of tlie close connections which subsist 
among the powers concerned, and which preclude 
us from any opportunity of Atudying them in a se- 
parate or isolated state, and of ascertaining distinctly 
their respective operations. . 

Amidst these obstacles which impede our progress gtu<)y nf 
in the direct but thorny avenues to science, w e na- Puncoans. 
turaliy. turn to the more alturing, though circuitous 
paths, which open upon us on every side, in the con- 
teiqplatioo of the nnal purposes of the changes we 
are examining. So strongly is the character of design 
impressed upon all the phenomena of organic beings, 
that we are irreristibljr led to associate the view's 
suggested by their relative subserviency to particu- 
lar purposes, wkh the more strictly philosophical re- 
lation of cause and effect, by which they may also be 
connected. The relation of means to an end be- 


* See J. P. filumenbnch; De Oenens ilumani Farletaie Nativa DUsertaiio^ 1793, 8 vo, and Prichard's 
Rneanhes into the Phytical History of Man. 
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eooies ttui a leiAiog prindple^Ali^tioii among 
'M-v^^the phenpA^mi profiented to ui^bjK Itnijg being|: k 
gives to the toiepce oooWMipf^ m ereates an In* 
tarest of a different^ and evcnaupeHor kind to that 
which mere physical relations 4 iro calculated tn in- 
spire. The study of the functions of Hfei that ii^ of 
the purposes to which ti^ aotiops constituting life 
are subservient^ isgenecaUy regarded^ indeed^ as the 
principal object ofphysiology ; and ^1 the facts fw» 
lating to it are distributed according as they teed 
to the accomplishment ef these purposes* Paailed 
by the brilliancy of these otjects^ pnjritelomits have 
often lost sight of the essential disAinctipa wbicli sub- 
sists between theses and die more sober purposes of 
philosophical inquiry. In framing theories to ex* 
plain the phenomena of life, they have most fre- 
quently satisfied themselves with pointing out their 
final causesj that is, the objects which are answered 
in the economy : and as the detection of this final 
cause often riH]uired the exertion of considerable 
fcagdcity, the inquiry has teiminated liere, and it has 
not been perceived that the physical theory was left 
in ab great obscurity as before. This proneoess tfO 
substitute final for physical causes has been the 
source of frequent delusion, by insensibly leading us 
to believe that we are really in possession of the 
physical law on which the phenomenon in question 
is dependant, when we have merely given it a name 
with reference to the intLlligcrit agency, fay which it 
was adjusted to its object. In our eagerness to 
grasp at this kind of knowledge, we have too often 
mistaken the shadow for the substance. 

I'm 111 . ITUS- The wiitiiigs of the older physiologists exhibit 

Hca? continual instances of this confusion of ideas* Thus 
( ^he aintion of an arch<euSt or animat entertained by 

Van Helmont and Stahl, that is, of a presiding spirit, 
to the opeiation of which were referred all the vital 
actions, although, perhaps, naturally suggesting ih> 
self to the mind, was yet evidently an unphilosophi* 
cal assumption, incompetent to explain the pheno* 
mcna in question, and occasionally even at variance 
with those very phenomena. 'Ihe \)is tnedicairix na* 
iara’y to which Hoffman and Cullen so frequently 
appeal in their pithological reasonings, and which 
supplied them with ready solution# for every obsgure 
morbid change that embarrassed them, was, in fapt, 
nothing more than a branch of the same doctrine* 
Nor have the miOro sober theorists of modern times 
been sufficiently on their guard against this illusioit* 
In the attributes which John Hunter ascribes to bis 
vital principle, we may continually trace the saifie 
want of discrimination between that intelligence, by 
which the conditions of‘ animated nature were ori- 
ginally adjusted to a variety of contingent eircttm* 
stances, and those physical laws and agents, by (be 
instrumentality of which the intended objects ave 
attained. When it it said, for instance, in tlie iao# 
guage of this school, that the coagulation of the 
blood is occasioned by the stimulus of necessity," 
it is clearly the final cause only, and not the physicid 
cause of this phenomenpp that is assigned r and it is 
also evident that no advance is thereby made towards 
the discovery of tlie latter. In like manner, the 
principle of life is represented to us as a oew^ power, 
with which organised beings are endowed ; a power 
which modifies and controls the operation of those 
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simpler physical laws^ to nrUeb^ the same matter, inPhysolivr- 
16 unorganised atete. Is • power which'^v^^^ 

imposes new cohesive forces o^ the matenois of theio* 

HA structures of the body, whidhimpsrti te the fluids 
a new property of coegulation, ebieb the or- 
. der of chemical affinities between their e1eiiMmts» re* 
taiolng them, contrary to their natural teodenoies, in 
8 oertiim state of eqoihbriuid, and resisting the agency 
of sesersl causes tending to destroy it ; and which, 
lastly, produces, in a degree somewhat corresponding 
tckihe wants of the system, either an evolution or an 
absorptien of caloric* All these, it must be ac- 
knowMged, are purposes of manifest utility ; being 
directly conducive to the welfare of the individual, 
and indeed essential to its continuance in the living 
state* As means conducive to a specific end, Oh; 
reference of all these phenomena to the same cIom 
is anobjrationabie* Ine fallacy lies in regarding k 
as a philosophies] generalisation of pfiects, of a i>itnU 
lor kind, indicative of tlie operation of a simple 
power in nature. Between many of the efiects in 
question, considered as physical phenomena, tiiere 
exists not even the remotest analog* But it is the 
fundamental prinoigle of the method of induction 
that similar efiects alone are to be ascribed to the 
agency of the same principle. Judging from tlm 
observed efibets, therefore, which difier much from 
each other, os well as from other phenomena in na- 
ture, we ought to infer the agency of several distinct 
princi^es, the concurrence of which is required to 
produce all the complex phenomena of life. We 
are unavoidably led, no doubt, to view these pheno- 
mena as conjoined, because we readily perceive that 
they tend to the same object, the preservation and 
welfare of the beings to wliich they relate. But the 
unity of design is an attribute of intellect alone, and 
does not necessarily imply the luiity of the agent 
employed in their production* However natural it 
may be to conceive the existeooe of a simple princi- 
ple of Ufe, and however fiosaible it is, that this hypo^ 
thesis may ultimately be established as tlia true one 
by future discoveries, we should recollect, that, in 
Ite present state of our knowledge, it is a mere fic- 
tion of the mind, not countenanced by the pheno- 
mena themselves, in which we see so much divereitv, 
and, therefore, not admissible as the result of a truly 
philosophical inductioo. 

Biob^ who was Impressed with the necessity of 
drawing certain lines of distinotion among the powers 
of life, has yet perplexed his system, by taking final 
causes as the basis of his divisions ; a principle which 
is incompatible with a philosophical analysis of those 
powers* Thus, the distinction which he labours to 
establish, between the muscular jiootractility of ani- 
mal life, and that of oi^nie fife, is fbunded, not 
upon any real difference m the nature of the power 
concerned ; for, as we shall endeavour to shew m 
the sequel, Ihe power which resides in the muscles 
of the voluntary and of the involuntary motions 
in all cases the same : but upon a difierence in the 
appUcadon that is made of this power in the econo- 
my. Dumas has been guilty of a still more palpable 
error, in thinking it necessary to add to his cata- 
logue of principles, consisting of the acknowledged 
powers of sensibility and contractility, a third power, 
which he terms jforce de resistance wide; thus as 
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Pfiynob^jr. fiociatlng a final cause ih the seme rank #ith caqaes 
are strictly physical. To tstiltjplj, examples of 
thb mistake would be eodleis i for it penrades almost 
every physiological system that baa yet been framed* 

Deiugn ot As a full accouut has already beep given, under 

tiiiii Article, the head of Physiology, in the Encychpmdia, of the 
principal facts relating to (he fancliont of thn animad 
economy, wbich| as we have stated, are cemmoniy 
regarded as the leading objects of that study, we 
shall, in this article, present an outline of what may 
be considered the philosophical department of the 
science, by attempting an analysis of the princi- 
pal laws, or ultimate facts to which the vital phe- 
nomena are reducible. Setting aside, then, all 
consideration of functions, we shall examine the 
changes that occur in the living system, simply at 
physical phenomena ; and we shall endeavour to class 
them according as they agree or differ among them* 
selves, without reference to the purposes which they 
may happen to serve in the animal economy. Thus, 
if wc take as an example, the phenomena of the 
circulation of the blood, which, when viewed with 
relation to the function, form together so beautiful 
and harmonious a system, we find»ma(, considered ab- 
stractedly, these phenomena are ultimately resolvable 
into such as result from a few general powers, as 
muscular contractility, membranous elasticity, the 
hydraulic properties of the blood, fee. If a similar 
analysis were made of the phenomena of digestion, 
wc should find them to be the effects of the combined 
agencies of the muscular action of the stomach and 
intestines, of the chemical properties of the gastric 
juice, the bile, fee. of the organic powers of secre- 
tion, and to forth ; ali of which concur in the pro- 
duction of a definite object, namely the conversion 
of the aliment into chyle. The processes subservient 
to this object constitute the Ainction of digestion. 

These analytical investigations have not been pro* 
•ecuted by physiologists with the attention their im- 
portance deserves. Our knowledge of the principles 
of the science has, however, been considerably In- 
creased by the experimental inquiriM that have re- 
cently been instituted both in this country and on 
the continent; and wc shall therefore avail ourselves 
of the present period, as affording peculiar advan- 
tages for taking a comprehensive review of the facts 
which bear upon these questions, and for deducing 
conseejueneeB that may throw considerable light upon 
the animal economy, and the theory of diseases. 

f lARBifica- Of the changes which occur in the living system, 
some are easily referable to particular classes ; others, 

ro^r« having a less distinct character, are generalized 

with greater difficulty. Some of the powers con* 
cerned in the phenomena of life may be recognized 
as being identical with those which produce changes 
in inanimate matter, while the rest are powers pecu- 
liar to tlie living state. Thus the cohesion, elasticity, 
and tenacity of the particles of the solids of the 
. body ; the strength, resistance, fee. o^ the materials 
which compose them ; and the hydrostatic and hy- 
draulio laws of its fluids, are principles upon whi^ 
wo may safely reason in their application to the me- 
chanism of tbq living system. Many of the laws of 
chemi&tiy are also applicable to its phenomena. 
From our knowledge of these principles we may 
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predict the effitchi which will, under, ^ven circum- Phyweiy* 
stances, ensue: *«ii4 if experience, in any case, 
teachea us tJmt the result is diflbrent, we may thence 
infer the operation of new caoses, peculiar to the 
living state, and constituting other olasset of pljeno- 
mena. 

The powers comprehended under this latter divi* 
sion have usually beeii described as reducible to two 
species, namely contractility and sensibUity ; for it 
was suiiposed that all the phenomena might be ar- 
ranged under these two heads. We shall endeavour 
to show that their analysis is incomplete, and to point 
out at least four distinct principles of which the ope- 
ration may be recognized in the living body : these 
are Muscular Contractility, Nervous Agency, Sen- 
sorial Power, and Organic Affinity. Let us firbt, 
however, fix the meaning of these terras. 

Muscular contraetiliiy is a power too well known 
by its effects to require any elaborate definition 
illustration in this place. It consists in that property 
by which, in consequence of the imprc8^^on of cer- 
tain agents, the extremities of muscular fibres arc 
made approach each other, with a force greatly 
superior ttf the ordinary mechanical sources of mo- 
tion. 

By the term netvous agency we would be under- 2. N-rvou* 
stood to moan that power which resides in the ncr- 
voui system, and by which certain effects, hereafter 
to bo described, and which for the present we shall 
call impfeshions, made on one part of that system of 
organs, are immediately succeeded by certain other 
efiects at a remote part of the same system. The 
application of an irritating substance, for example, 
to one extremity of a nerve, will excite, in one case, 
muscular contraction ; in another case, sensatiotn; in 
a third, secretion ; in a fourth, it will raise the tern** 
perature ; while, in other instances, it will produce 
changes of vascular action, and lead to an alteration 
of the organic structure of parts.* bince this propa- 
gation oi impressions is a Fact not exactly analogous 
to any other phenomenon in nature, we must regard 
it as the effect of a distinct power, concurring uirh 
the rest in producing the general result which ue 
term life. 

Another power, perfectly distinct from the foi mer, 3. t^cTibonal 
although it also resides in a portion of the nervous 
system, is that from which the corporeal operations 
connected with sensation and volition result. Dr 
Wilson Philip, to whom we are indebted for having 
clearly pointed out this distinction, has given to 
tills property the name of sensorial potver. As 
the term seems to be sufficiently appropriate, wc 
shall adopt it as the designation of this specific 
property of the nervous system. Dr Darwin had 
employed the some term in a more extended sense, 
as including the power of muscular contraction. 

It should be remembered that it is hero limited to 
those physiological cliangesin which the mind is im- 
mediately concerned. 

The admission of the powers already enumerated 4. OrgAnic 
do not yet supply us with the means of explaining u Afimitics. 
variety of phenomena exhibited by the living system, 
and which are sufficiently analogous in their nature 
to warrant our classing them together as depending 
upon the operation of a common principle. The 
phenomena in question are those of secretion and 



‘V 



•PriYSIOLOGY. 




nutritioti, including those of the gh>wth» extension^ nM touch superioi* to them in degree* These ait;, PhyMoffy* 
and modelliBg of the various orninic structures which flexibility, extensiblKly, and elasticity, lliese pr04^^*^'^'^ 
compose the animal (Jibrlc. The pbwers by which perties^ in their diflibrent degrees,' are variously com- 
these effects are produced exist in the vegetable as bhied and modified in the oi^rent forms of animal 
well as the .animal kingdom, and appear to result substance, but exist more or less in every organ. As 
from that particular arrangement of parts which is It is not our object to enter into any consideration of 
termed organization. These powers, when consider- the functions to which these properties are subser* 
ed abstractedly from the purposes they serve in the vleut, we shall abstftin from any remarks on the uti* 
economy, we shall denominate the organic affinitiec^ lity of these properties, but confine ourselves to their 
by way of contradistinefion from the^ ordinary cbe- physical relations. In this respect, one very striking 
nucal affinities to which they are so frequently op- circumstance requires to be pointed out, namely, 

I>o^ed. ' that the force of elasticity among the particles com- 

posing these animal structures is rarely found in a 
I. We shall first examine the Mecbamical Pro* state of neutrality, but is kept in equilibrium by the 
PERTiEs of aoimal structures. mechanical circumstances of situation. When these 


Organua. The basis of the organic texture of the different 
non of Ani- parts of the body Is a peculiar substance, which, 
amidst its various modifications of cellular tissue, 
membrane, vessels, neurilema, visceral parenchyma, 
drc. may be recognized as essentially the same. The 
term membrane, which is applied more especially to 
a condensed lamina of this substance^ may be conve- 
niently extended to the rest, and employed as the 
generic term for the whole. It has been disputed 
whether this substance was ultimately resolvable Into 
plates or fibres, and the microscope has been appeal- 
ed to in support of both opinions ; but after all that 
has been said about the primordial animal fibre, 
which was stated by Halier to bear the same relation 
to anatomy which a line does to geometry, the whole 
may pobsibly be more the fruit of imagination than 
the boher account of the real fact. Fontana had 
viewed it as an assemblage of cyhndric fibres, which 
were twUted and interlaced with each other; but 
Monro has shown that he was deceived by an optical 
illusion, to which the incautious use of the micrc^> 
scope frequently gives rise. Bichat describes its in- 
timate structure as composed both of filaments and 
of laminm, variously intermixed ; and hazards a con- 
jecture that the former are exlialent and absorbent 
vessels. Bordeu appears to have been the first who 
advanced the opinion of the homogeneous natdre of 
tlie cellular tissue, which he compares to froth or 
glue. Quesnay considered it more as a fluid than as 
an organized solid. Wolff rejects entirely the idea 
of its being cellular, and regards it as a homogeneous 
and glutinoub substance, witliout organization. Bin- 
men^ach, Plainer, and Meckel, have adopted these 
views; a statement of the arguments in favour of 
which is given by B^clard in his Additioni d PAna^ 
tomie Qhiirale de Bichat. The subject has already 
been noticed under the head of Anatomy in this Sup* 
piement. Whatever weight may be allowed to toe 
arguments in favour of the cellular tissue being a 
homogeneous substance, it seems, from other conii* 
derations, more reasonable to suppose that the me- 
chanical structure of all animal iubstances is framed, 
even in the simplest cases, with a greater degree of 
complication than we ahall ever have the means cf 
fully ascertaining. 

itii M hA. Although ignorant of the arrangement of particles 
nical Pro- which constitutes the or^nization of ammu mem- 
pertios. brane, we observe certain mechanical properties to 
result from it, analogous, it is true, to those that are 
met with in several inorganic substances, but in ge- 
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circumstances are deranged, elasticity comes into 
play, end produces a shrinking of the substance. In 
other words, every part is kept upon the stretch, and 
retracts when set at liberty by the rtinroval of the ex- 
tending cause. This will happed when its extremi- 
ties are brought nearer to one another, when the 
contents of the hollow parta are withdrawn, and 
whenever they are oiviiled tranavemely. I'his pro- 
perty has long been known, though described under 
different names ; that of tone, or tonicity, has fre- 
quently been applied to It. Bichat, who has very 
well described its effects, has denominated it con* 
iractiliti de tUsu, and eorttractilitf par dSfaut d'ea* 
ieneion, and baa distinguished It from tonic^y, which 
he regards aS a vital property. 

The mechanical properties we have enumerated Fibroui 
are greatly modified by diversities of structure. The 
samtf substance, when in the state of greatest con- 
densation, composes what Bichat has denominated 
the fibrous tissue. Chaussier has considered it as of 
a peculiar nature, differing from ordinary membrane, 
and has given ft the name of Jibre albumn^e, as- 
cribing to it the character of having a white colour, 
and a resplendent satin-like surfiice, an appearance 
which It owes to its great density. Of these fibres 
are the tendons, aponeuroses, and ligaments princi- 
pally composed. Among these we may again trace 
a diversity of properties. Thus tendons exhibit the 
smallest degree of extensibility compatible with 
membranous texture, although they possess great 
flexibility. The ligaments l^longing to joints are 
still more flexible, and somewhat more extensible 
and elastic. Those ligamentous structures, on the 
other hand, Which are employed as an antagonist 
power to gravitation, or to muscular action, such 
as the Jigameotunf nuchse, which counteracts^ the 
weight of the head in grazing quadrupeds, are very 
extensible, and possess a high degree of elasticity. 

A layer of the same elastic substance extends over 
the parietes of the abdomen in these animals, for the 
support of the abdominal viscera. The elastic liga- 
ments which retract the claws of the cat, and other 
animals of the same tribe, exhibit the same property. 
Bedard considers this highly elastic substance as a 
separate modification of membranous structure, dis- 
tinguished from the iissu a/buginf of Chaussier by 
its yellow colour and peculiar elasticity. Liga- 
ments, having the same properties, but wfiich are 
white, instead of yellow, are extensively met witli in 
the anatomy of Insects. 
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Phyndlogf. Among the physical properties of animal mem- 
brane must also be enumerated a peculiar kind of 
iVopcTty of contractility, which is accompanied with a sudden 
( orrugation. and curling of its substance. This 

effect, which was noticed by Haller, and which 
Bichat designates by the term racorniuemeMt^ is 
produced by the application of a certain degree of 
heaL and also of several chemical agents, more 
especially the concentrated mineral acids. Alcohol 
and the neutral salts effect a similar change, but 
much more slowly, and in a very inferior degree; 
and the effect continues to increase if tlie agent con- 
tinues applied, which is not the case when acids or 
boiling water are used. The continued applications 
of these latter agents gradually effect the disorgani- 
zation and solution of the animal matter. Bichat 
has taken considerable pains to investigate these 
phenomena, and we must refer our leaders to his 
Analogic Ginirde fur the details of his experi- 
ments. lie has pointed out several circumstances 
by ithich this property is distinguished from mere 
monibranoiis elasticity. AUjiough it has been 
thought to resemble muscular contractility, it will 
really be found, when strictly compared, to differ 
from this last property in all essential particulars ; 
..nd it probably, therefore, depends on causes that 
are wholly diderent. 

Hygromc- All effect somewhat analogous to the former, al- 
tric Pr^iicr. though much less in degree, takes place in animal 
membranes by the evaporation of the water which 
is united to it, but which appears to be retained by 
a weak affinity. This constitutes what may be call- 
ed the hygrometrie proper ty^ and is very character- 
istic of dry membranous structures, all of which arO 
found more or less to contract by the loss of mois- 
ture, and again to expand by its rcubsorption, accord- 
ing to the varying states of dryness and humidity in 
the surrounding atmosphere. The organic tissues of 
vegetables exhibit this property but in a very in- 
ferior degree compared auth animal membrane. 

Vis Mortua The mccbanicul properties of membrane which we 
of Haller, have been examining are totally independent of the 
vital properties that are next to come under our re- 
view. They remain some time afler the complete 
extinction of life in all its functions, and seem to be 
connected with the peculiar arrangement of par- 
ticles, and the chemical composition of the sub- 
stance in which they reside. They appear, indeed, 
not to be affected until the progress of decompo- 
Mtion has become sensible. Hence this assemblage 
of powers was denominated by Haller the vis morluam 

Conlraitility II. IVIuSCULAR CONTRACTILITY U 006 Of the 

raobt remarkable of those propertiei which are pecu- 
<uar 1 rc. animal life. It is often distinguished by the 

name of irritability ^ which was wiginally given to It 
by Glisson.^ But the merit of having clearly appre* 
ciated its importance, as a separate and peculiar 
power, is due to Haller, who speaks of it sometimes 
^.^dcr the title of irritability, and sometimes under 
^nmt of the vis insita. The phenomena of muscidar 
contraction have already been sufficiently detailed in 
the Article Physiology in the Encydopadta, 

This property has been established m the system 
as the great source of mechanical power required for 


O L 6 G Y. 

the operations of the animal machine. As in a ma- PhYsiiilogj. 
nufactory where the force of steam is employed as^wv^ 
the prime mover 6f the whole of its complicated 
machinery, so, in the animal system, is the muscular 
power resorted to on every occasion where mecha- 
nical force is required. From its vast intensity, this 
power appears adequate to every purpose ; and 
though, in some instances, it may seem to have been 
lavished with profuseness for the sake of slight addi- 
tion il convenience, in others it is carefully econo- 
mized ; and pci haps more accuiate examination 
would show that it is in all cases exactly adjusted to 
the intended effect. Before the time of Haller it 
was generally regarded as an extension of the ner- 
vous power ; and so great was the confusion of ideas 
on this subject, that eveo Boerhaave speaks of ten- 
don as merely a modification of muscular structure. 

The occasion, or exciting cause, which gives rise 
to the exertion of this power, is termed a stimulus. 

Thus all muscular contraction implies two things, 
the irritability, which constitutes the power, and the 
stimulus, which determines the action of that power. 

The irritability, according to Halier, is the same in 
kind, wherever muscular fibres are met with ; it only 
varies in intensity in the different muscles : but it 
docs not in all of them obey the same stimuli. The 
nervous power is the natural stimulus of all those 
muscles which are under the influence of the will : 
on the other hnndt the muscles of involuntary mo- 
tion are affected by stimuli of different kinds, winch 
are appropriated to their different functions, and al- 
together different from the nervous power. Thus 
the bloo4 is the natural stimulus which excites the 
contraction of the heart ; and the alimentary canal, 
the bladder, uterus, 6Lc. are, in like manner, excited 
to action by their respective contents. 

It is only by examining attentively the circumstan- its Or^'nin- 
ces in w hich the muscular power is exerted, that we 
can hope to attain a knowledge of its nature. That a 
particular mechanical structure is required for its pro- 
duction is apparent from the regular arrangement of 
parallel fibres, connected into fasciculi of larger and 
larger dimensions by separate investments of mem- 
brane ; and also from their great vascularity. Muscles 
are more abundantly supplied with blood-vessels than 
any other parts, excepting the lungs and the organs 
appropriated for secretion. The minute or ’capillary 
veins are more particularly numerous, forming a vas- 
cular net-work, and are provided with numerous 
valves. Much contrariety of evidence exists as to 
the intimate structure of muscular fibres. Leeuwen- 
hoek represents them as being exceedingly minute, 
many thousand smiting to form one visible fibre^ but 
that tliey differ considerably in diameter in different 
animals, without any relation to the size of the ani- 
mal. He states, for example, the fibre of the frog to 
be larger than that of the ox. He thinks their size 
also varies according to the age pf the animal, being 
smallest in the earlier periods of life. Muys, who 
was engaged for many years in the most laborious 
mearchei on this subject,, concludes, on the other 
hand, that the real ultimatq filaments of muscles are 
in all cases of the same siie, even when compared 
among the mammalia, birds, aski insects. Prochaska, 
again, says expressly that they are not all of the * 
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Phraologjr.Bame diameterji but differ in different animals^ and 
in different pa^ts'of the iiuae anipial. Their 
diameter has in genera! been dMted el iera than that 
of the globules of the blood ; but Spreogel speaks of 
them as being equal to the 500th of an inch in the 
mammalia, and the SffOth in birds and fishes* Some 
microscopical observers ha^e represenjied them at 
hollow tubes ; but this is probabljr an optical decep^ 
lion, like that which has led to the belief that halri 
me tubular. Several, such as King and Tauvry, 
have Imagined them to be continuations of arteries ; 
on opinion which was connected with the theory of 
the indednite extension of vascularity, formerly pre- 
valent, but since sufBcientIv refuted by observation 
as well as reasoning. Procnaska asserts, with con6- 
dence, that they are solid, and of a polyhedial, pria. 
made shape, generally flattened, or thicker on one 
side than on another, so that a transverse section 
presented an appcarance^similar to that of basaltic 
pillars. Hook and Swammerdam reported the fibres 
to be composed of a series of globules. Cooper and 
Stuart suppoced them to be cellular, and Borelli that 
they were formed of a string of rhomboidal vesicles. 
Fontana’s account of them in general agrees witli 
tliat of Prochaska \ but he remarks that they are fur- 
nished, at regular intervals, with transverse bands ; 
and that tlicy may always be distinguished by their 
parallel disposition from the fibres of membrane, 
which are more or Jess contorted. Sir Anthony 
Carlisle states, that a muscular fibre, duly prepared, 
by washing away the adhering extraneous substances, 
and exposed to view in a powerful microscope, ap- 
pears to be a solid cylinder, the covering of wnicli is 
reticular membrane, and the contained part a dry 
pulpy Aibstance, irregularly granulated, and bf little 
cohesive power, when dead. Mr Bauer represents 
them as composed of a row of globules, exactly cor- 
responding in size to those of the blood, when de- 
prived of their colouring matter. By long macera- 
tion in water, the cohesion of these globules is 
loosened, and the fibre is brokeh down Into a mass 
of globules. The statement of these various opi- 
nions is sufficient to show how little aatisfiictory in- 
formation lias been gained on the subject. When- 
ever an observer has a favourite theory to support, 
the microscope is ever ready to assist nim in seeing 
what be QxpeeCs, or wishes to discover. 

Moehanicai la the infancy of rational physiology, much labour 
was bestowed upon devising some mechanical ar- 

Mo^." rangement of particles that might account for the 
phenomena of muscular contraction. With this 
view Borelli contrived his rhomboidal vesicles, whidi 
he supposed to be empty iu the relaxed state 
of the fibre, but suddenly distended by the intro- 
duction of a fluid derived firom the nerves, which 
sliortened as well as swelled each vesicle, and, conse- 
quently, the whole muscle. In this hypothesis, 
tjiough ingeiiiously adapted to the phenomena, no 
power is assigned for the sudden propulsion of so 
large a quantity of fluid into the vesicles ; the resist- 
ance that would bo opposed to the entry of Such a 
fluid would be immense, and the force required to 
overcome it wopld be much greater than even that 
exerted by tlie muscle itself, which it was the object 
of the hypothesis to explain. The supposition, there- 

VOL. VJ. PAET I. 


OLOGY. ^ 185 

fote, involves a greater difficulty than the simple Pbyaology. 
fact. Some have, in Ijke manner, imagined they 
could explain the phenomena by the turgescence of 
the numerous arteries which are seen to cross the 
fibres at right angles ; not recollecting that the very 
force which disteqds the arteries is itself derived 
from the muscular power of the heart and arterial 
trunks, which could not create a power greater than 
itself. The hypothesis of the spiral course of the ul- 
Umafe fibres, a form which admitted of elongation 
or contraction, according to the degree of convolu- 
tion, ii as gratuitous as the preceding ; and equally 
opeq to the objection that the original source of mo- 
tion is left unexplained. Dr Fordyce states a fact 
which places It in a striking point of view, the cir- 
cuoistance of a new force being generated during 
muscular contraction. If the interior surface of the 
ventricle of the heart, detached from the 'body, be 
pricked gently by a needle introduced into its ca- 
vity, the ventricle will thereby be made to contract 
with such power as to force the needle deep into it. 

The force of the contraction of the ventricle must 
have been incomparably greater than the power with 
which it was pricked by the needle. Muscular 
power, indeed, bears not the least analogy to any of 
the other great principles in nature, which arc ori- 
ginal sources of mechanical force ; and, until such 
an analogy can be traced, all our endeavours to ex- 
plain the phenomena by mechanical hypothesis must 
be as fruitless as the attempts to contrive a machine 
for perpetual motion. Some physiologists, wishing 
to avoid all hypothesis, propose to explain the phe- 
nomena of muscular contraction, by saying that it 
arises from an increase of attraction among the par- 
ticles of the musculai fibre. Dr Fordyce calls this 
force the attraction of life," a term, which, if it 
has any meaning, is merely a statement of the sim- 
ple fact under a new form of expression. 

Muscular fibres differ from those of membrane 
in chemical composition, as well as mechanical struc- 
ture; and it becomes a question how far their pro- 
perties depend on a peculiar combination of chemJ. 
cal elements. Physiologists have, accordingly, en- 
deavoured to ascertain i^ether, while the mechani- 
cal texture was unaltered, any changes occurring in 
the chemical condition of a muscle would be accom- 
panied by a corresponding change in its contractile 
power ; and, whether there was any one element in 
particular, the presence of which was more essential 
than the rest to the exertion of that power. It was 
long the fashion to regaid oxygen as the soufeer^f 
this power. This theory wasi^advanced by Girtan- 
ner, and found strenuous advocates in Humboldt, 

Beddoes, and Richerand. Some account of the rea- 
sonings on which they founded this opinion has been 
given in the Encyclopedia, Experiments were made 
to ascertain the influence which the alternate abstrac- 
tion and restoration of oxygen had on irritability, of the 
presence of which the galvanic excitation was used as 
a test. The general result of the Inquiry was, that a 
certain proportion of uncombined oxygen is essential 
to the maintenance of irritability. The presence of fi- 
brin has been regarded essential to the constitution of 
the muscular fibre; but Fourcroy has shown that dif- 
ferent modifications of fibrin are compatible with irri- 
Aa 
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Physiology tability. The necessity of a due suppJy of caloric has» probable that the dilatation of muscles is a jpheno- Physiology, 
in like mannerj been the subject of inquiry ; and> as menon equally vital with their contraction.” 'But 
might have been expected, the preservation of a cer- all the facts that ha^ been adduced in favour of this 
tain temperature has been tond requisite to muscular notion may, as Jolm Hunter has showHi be complete- 
action. All that can be safely concluded, however, ly explained by the operation of other causes; such 
fWun these investigations, is, that a certain state of as that of antagonist muscles, or of the naturnJ elas- 
diemical composition and of temperature, is as es- tlcity of neighbouring parts, or of the cellular sub- 
aential as a certain mechanical structure to m'uscular stance contained in the muscle itself: for it should 


contractility, but that these conditions admit of some 
degree of variation within certain limits. 

In the more perfect animals, muscular contracti- 
lity remains but for a short time after the circula- 
tion of the blood has ceased. A ligature on the ar- 
teries which distribute this fluid to a muscle, occa- 
sions the speedy loss of its Irritability ; arterial blood, 
therefore, supplies some material requisite for the 
preservation of the proper chemical state of the mus- 
cular fibre. Yet different classes of animals are very 
differently constituted with respect to this circum- 
stance. The muscles of the amphibia will remain 
irritable long aHer an entire stop has been put to the 
circulation ; and this takes place even in limbs that 
are detached from the body. 

Cellular The operation of the muscular power is of so dls- 
tinct and specific a character, that it appears sur- 
uiiar c^V priiing how phenomena of any other class could be 
traeuhty. confounded with it ; and yet several distinguished 
physiologists have ascribed to different portions of 
the cellular substance a contractile power analogous 
to that of muscles. The lumca vagi/iahs UtiUs and 
its surrounding cellular tissue, arc said to exhibit In- 
dications of this peculiar species of contractility, 
from the irritation of stimuli, or by the application of 
cold. The contractions that ensue,” says Bichat, 
are doubtless not to be compared to that of 
muscles, but they certainly constitute the first de- 
gree of that power ; they are the same in kind, or ra- 
ther they hold a middle rank between muscular con- 
tractions and those minute and invisible oscillations 
which others call tonicity, &c.” There does not ap- 
pear to us to be any foundation in fget for this sup- 
posed gradation of the muscular power. The mo- 
tions in question may partly be accounted for by the 
known power of elasticity, wliich undoubtedly variea 
in degree in different textures, and partly by the 
real but undetected pretence of muscular fibres. 

" The vis cellulosa of Blumenbach appears, in like 
manner, to be no new power, but simply the modi- 
fied elasticity of the texture in which it resides. A 
few cases have been pointed out, which are perhaps 
of a dubious character, such as the motions of the 
iris, the muscularity pf which has been often called 
in question, though it now appears to be sufficieiDtly 
established by the microscopical observations of M. 
Bauer. So much importance Im been attached to 
these apparent anomalies, tha{ it has been thought 
necessary, in order to account for them, to suppose 
the existence of a new power, the vUa propria; or 
rather, as it should be said, to invent a new term 
void of any definite signification. 

Power of ligg frequently been supposed, that, besides the 

power of contraction, muscular fibres had also the 
‘ opposite power of spontaneous elongation, when the 
former ceased to be exerted* Bichat countenances 
this doctrine when he says, that it appears very 


not be forgotten that a muscle, in addition to its con- 
tractility, possesses all the properties belonging to 
animal membrane, which composes so large a por- 
tion of its structure. Many phenomena in the 
movements of animsJs, which may, at first sight, 
have the appearance of arising from a spontaneous 
power of dilatation, such as the elongation of the 
trunk of the elephant, of the tentacula of polypi, and 
the bodies of the leedi and other vermes, and the 
extension of the feet, and other soA parts of mollus- 
ca, are, like the varied motions of the tongue, only 
secondary elPects of the contraction of certain mus- 
cular fibres so disposed as to produce these effects. 

It has been said mat the heart has been found to 
exert, during its dilatation, a positive force, but pro- 
bably if the course of all the fibres composing the 
muscular parietes of that organ were better known » 
this apparent anomaly would be as easily explained 
as the rest. 

Still less could it have been supposed possible to 
confound the nervous with the muscular power ; and 
yet, prior to the time of Haller, no clear ideas were 
entertained of the distinction between them; and, 
even in later times, the subject has been involved in 
much perplexity. Muscular fibres used to be spoken 
of as only nervous fibres on a large scale ; exhibiting 
distinctly, on account of their greater roa^itude, 
the contractions which were presumed to take place 
in the ultimate fibres of the nerves during their ac- 
tion, but which were insensible on account of their 
minuteness. The retraction of divided nerves is 
clearly an effect of membranous elasticity. 

HI.— .Nervous agency, or that property of the Phenomenii 
nervous system by which it receives impressions Nervous 
made on one part, and transmits them to others, 
manifested in several ways. First, by exciting mus- 
cular contractions. The usual mode in which this 
occurs is seeu in the muscles of voluntary motion, 
the actions of which arc determined by an effort of 
the will, which produces an impression on the nerves 
sent to these muscles at their origin in the sensorium ; 
this impression is propagated mong these nerves to 
the muscles themselves, where it ^pears to act upon 
their irritability like any other stimulus, and to pro- 
duce their contraction. But the very same Effect 
takes place quite Independently of the mind, by an 
irritation of a mechanioal or chemical nature applied 
at the orijrin of the nerves, or in any part of their 
course. This conducting power in the nerves may, 
by these means, be called into action long after the 
extinction of sensibility, and may be observed even 
in a limb removed from the body ; for muscular con- 
tractions are produced in it by knechanical irritation 
of the ends of the nerves leading to those muscles, and 
still more readily by galvanic excitation. The contrac- 
tion of muscles wbicharenot under thedominion of the 
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PbjriMliw* wifi, fiiek as the (laart, are not so evident! j the con- ceived that the chemical changes constituting secre* Phynoloigr. 
sequence of irritations applied jto the oerves which lion were in like manner effiected by electricity, of 
terminate in them, in oonseqditice *of the peculiar which the nerves were the conductors. Such are the 
mode of anran|ment of these nerves ; but as we principal argumenu bffaght forward hi support of 
shall hereafter Aow, Ihe conducting power of these tim identity of the nervous and the electrical cmen- 
nerves is no leas real lhan in the former. Various cies ; a hypothesis which vvas first advanced by Valli 
stimuli, operating through the medium of the nervous at the period when the effeclB ot Galvanism on the 
system, and diftrent s&ctioos of the mind, affect muscles, or animal electricity, as it was then called, 
the motions of the heart and arterial system, and the began to engage the attention of the philosophic world, 
muscular fibres of the alimentary canal ; and produce We shall have occasion to revert to this theory in tlie 
local determinations of blood, and increased vascular se^el. 

actions of particular puThi Secondly, there are va- The nervous, like the other animal powers, is de- Orgamza- 
rious operations, such as secretion, conducted in the pedant on a certain mechanical and chemical con- 
minuter textures of the body by means that entirely stitution of the organs which exercise it. Anatomists 
escape our cogniBance^ which are materially influ- are not agreed as to the minute and ultimate struc- 
enced by certaiu irritations propagated along the ture of nervous matter, lluysch and Leeuwenhoek 
nerves. But the mode in j^ich this influence is ex- considered it as vascular, an opinion to which Haller 
erted is reserved for fotufftiscussion. Thirdly, an- subscribes; but Albinus denies the vascularity of the 
other, and no less important effect of nervous action medullary substance, as neither apparent by the mi- 
is the production of sensation. An impression made croscope, nor by the evidence of injections. De la 
upon the sentient extremity of a nerve is propagated Torre asserts that it consists of a mass of innumer- 
to the senaorium, when it produces other changes, able transparent globules swimming in a diaphanous 
immediately followed by that auction of the sentient fluid ; and that these globules are larger in the brain 
principle, accompanied by consciousness, which we than in the spinal marrow. Prochasim describes the 
term sensation. This latter class of effects we shall same globular structure, which he represents as unit- 
refer, as already stated, to a power distinct from the ed by a transparent elastic cellular membrane, dii- 
nervous, and which we have called the sensorial posed in fibres. Monro first thought these fibtes to 
power. Fourthly, among the effects resulting from he convoluted, hut afterwards suspected some opti- 
the nervous power, those which arise from the com- cal deception. Fontana found the nerves to be com- 
munication of irritations to very remote parts, which posed ora number of minute cylinders, seemingly 
are but indirectly connected by nerves, must not be composed of a pellicle, and paitly filled with a trans- 
omitted. They are usually comprehended under the parent gelatinous humour, and with small unequal 
title of the effbets of sympathy. In some cases the globules. Sir Everard Home describes the optic 
nervous communications may be traced ; in others, nerves of a horse as composed of two parts, one 
it appears to take placS through the medium of the opaque, and the other transparent, forming fibres of 
central parts of the nervous system, that is, the brain o peculiar kind, unlike those of any other part of the 
and spinal marrow. In proportion os the anatomy body. Their course is curious, for they appear to 
of the nervous system has been more accurately ex- constantly passing from one fasciculus to another, 
plored, the former appear to be more numerous ; so as to connect all the different fasciculi together 
though there are still a great number of cases which ^7 & mixture of fibres. This is difforent from ihe 
can only be explained on the latter supposition. course of the blood-vessels, lymphatios, or muscular 
Analogies In what way this propagation of impressions by fibres ; the only thing similar to it is in the for- 
vith Klee- the nerves ib effected, we are wholly ignorant. The nation of nervous plexuses, which leads to the idea • 
celerity with which they are transmitted along the of its answering an ess^tial purpose respecting the 
whole line of communication, bears a greater resem- functions of the nerves.*’ 

hlance to the transmission of the electric agency Whatever be the peculiar organisation from which Conditions 
along conducting wires, than to any other fact wc are such astonishing eireots^ result, we may at least be 
acquainted with in nature : and on the strength of assured that the following conditions are requisite 
this analogy the nervous influence itself has often for their appearance; namely, a certain continuity 
been conceived to be of an electrical nature. In tlioie of nervous substance, freedom from pressure, and the 
fishes which exhibit powerful electrical phenomena, continued supply of arterial blood. With resfieQl to 
as the torpedo, gymnotus, and silurus, the organs the first of these conditions, howerar, the experi- 
appropriated to the production of these effects, are ments of Dr Philip and of Mr Brodie, the results of 
supplied with an enormous mass of nerves, showing which are stated in the Philosophtcal Transaeiians 
cleaily the important part which the nervous ioflu- for 1889, would seem to show that the mere divi- 
ence plays in these phenomena. The processes Uf sion of a nerve, if the cut ends are not above a 
secretion are distuibed whra the nervous communi- quarter of an inch asunder, is not sufficient to inter- 
cations between the secreting organ and the brain rupt the transmission of that portion of nervous in- 
are fnterorated by the division of the nerves ; hot in fluence with which the secretions are concerned. It 
the case of the stomach, the natural process of di- is to be hoped that the prosecution of this curious 
gestion is resumed when ffolvantc electricity is traos- and imporUnt discovery will throw some light on 
mitted through those portims of the nerves which re- the mysterious nature of nervous agency, 
main connected with the stomach. As VbltBlc elec- As the nerves, in warm-blooded animals, lose their 
trici^y is known to produce chemical chants in the power in a very abort time after they are isolated p 
substances on which it is made to act, it was con- mm the rest of the system, it has been naturally 
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PhyiiuinKy. conceiVed that they derive a supply of povrer from 
the* large central masses constituting the brain and 
spinal marrow, where it may be supposed to be pre- 
pared and elaborated, in adsuinncr somewhat analo- 
gous to the process of secretion. It has been fur- 
ther imagined, that this power was capable of being 
accumulated in the brain and spinal marrow, forming 
a kind of stock or perpetual source, to supply the 
expenditure that takes place by the several nerves, 
which conduct it nfl; Prochabka, on the other 
hand, thinks that the nervous power is generated 
throughout the whole extent of the nervous system, 
so that every part derives from its own nerves, taken 
alone, the cause of its life and movements. There 
are facts in favour of each side of the question, and 
the subject is still involved in considerable obscu- 
rity. 

Plienomuia IV.— Sknsorial Power is manifested in the pro- 

wer**”**' duction of sensation and volition. These effects, 
when they occur in ourselvcb, we know by conbcious- 
ncss, but in other animals we can only infer their 
presence by the voluntary actions \o which they give 
rise ; that is, by the well-marked expressions of pain 
or pleasure, and by the contraction of certain muscles, 
with the evident intentions of gratifying natural ap- 
petites, or of avoid og or removing what occasions 
pain. The term sensibUil^ has been used by modern 
wTiters witi) great latitude, us expressing generally 
die capacity of being affected by impressions. Thus 
Bichat speaks of organic sensibility as contradistin- 
guished from animal sensibility. But the extension 
of this term to any property that does not involve 
sensation attended with consciousness, is too indefi- 
nite, and tends to introduce a confusion of ideas. 
The nervous and sensorial powers, though in thism- 
selvcs perfectly distinct, had, in general^ been con- 
founded together by physiologists. Le Gollois was 
the first who pointed out the difference between 
tliem ; but their distinctive characters have been most 
clearly marked by Dr Philip in his Experimental 
Inquiry into ike Lam of the Vital Functions^ a work 
• which has opened new and important views in 
tliis department of physiological science* He has 
brought evidence to show that these two systems 
do not differ less from each other than they do from 
the muscular system. It appears from his obser- 
vations, that after the destruction of the sensorial 
power, the nervous power is still capable of perform- 
ing its other functions, although it can no longer 
excite sensation, because the power on which sensa- 
tion depends no longer exists. This happens, as wc 
shall afterwards have occasion to notice, at the in- 
stant of death. 

rowers of The power of sensation is called into action by 

Useiting impressions conveyed along ^he nerves : and the 

. enstttion. ngj-yea appear to be the only medium through which 
these impressions can reach those parts of the ner- 
vous system, on the changes of which sensation de- 
pends. It has, however, been asserted, that other 
pares, besides the nerves, are endowed with this 
power. It is alleged, for instance, that muscular 
fibres are sensible, because the sensation accompany- 
ing muscular contraction is different from that of 
passive impressions ; and because spasms are attend- 


ed with peculiar pain. But experience shows, AatPhjefekmr-' 
the power of excitjDg sensation is very variable in^-^v — ^ 
the nerves of the same part, according to the affec- 
tions of that part. Increased determination of blood 
to any organ generally augments its sensibility. In- 
flammation exalts it in a still more remarkable de- 
gree, so that parts usually insensible, as the bones, 
tendons, and ligaments, become exquisitely sensible 
iu many states of disease. The marrow of cylindri- 
cal bones appears, under ordinarjr circumstances, to 
possess very little, sensibility, as is seen in amputa- 
tions : but in other statq^ it becomes highly sen- 
sible ; and, if irritation oe applied in particular 
ways, as by pressure over a certain extent of mar- 
row, the most acute pain is immediately felt. These 
variations will explain the difference and even con- 
trariety of statements tl^ have been made by differ- 
ent physiologists on this^bjcct. The greater num- 
ber of experimentalists have denied that it possessed 
any sensibility. Duverney and Bichat, on the other 
hand, represent it as highly sensible. B(/clurd re- 
marks, that we cannot draw any correct inference 
from what happens in amputation, because the in- 
tense paid suffered during the section of the soft 
parts, has rendered the animal scarcely sensible to a 
lesser degree of pain immediately succeeding: but 
that, if the operation be suspended until (list im- 
pression has in a great measure subsided, any in- 
jury (lone to the marrow will be acutely perceived 
It appears, indeed, that different nerves have very 
different powers of exciting sensation : but the con- 
sideration of this subject involves the discussion of 
a previous question of great interest, and on which 
some light has been thrown by recent discovenVs. 

The nervous power is manifested, as we have al- Biftrcnfr*i 
ready stated, by the transmission of 
Some of these impressions, arising from the remote ferent 
extremities of the nerves, are conveyed to the sen- Mcrvei. 
sorium, and produce sensation : others originate in 
the sensorium, being consequent on acts of volition, 
and are transmitted to the muscles. With regard 
to these processes, which take place in opposite di- 
rections, the following questions may be asked : — 

Are the impressions, as far os regards the nerves, in 
both cases of the same kind, and modified only by 
the structure of the organs of sense, of that part of 
the sensorium with which the nerves communicate, 
and of the particular muscles in which they termi- 
nate : or, are the impressions modified by diflerencce 
in the structure of the nerves, which are the vehicles 
of their transmission i Or, in other words, are all 
nervous filaments alike in function, merely convey- 
ing, like electric conductors, the same agent exactly 
as they receive it? In particular, can the same 
nerve, or nervous filament, transmit both kinds Cff 
impressions, namely, those of sensation and of voli- 
tion : and, if they can, do these impressions, which 
pass in opposite directions, ever clash and interfere 
with one another; or do they cross one another, 
without collision, like the rays of light through a 
lens ? Or, are there two sets of fibres, the one for 
sensation, and the other for motion, as there are 
veins and arteries for the transmission of blood in 
opposite*directions ? The observations which seem 
first to have suggested this latter notion, were taken 
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Pfayiiology. from cases of partial paralysis of a limbj in wliioh 
the power of motion reniains> jiltbougb that of sen- 
sation is lost. Some oxperimellits of Arneraann*s» in 
which nerves that had been dividedi and had spon- 
taneously reunited, were found to have recovered the 
power of the voluntary excitement of the muscles, 
but to have permanently lost the power of producing 
sensation, showed tho possibility of a separation of 
these two functions. 

The doctrine of there bein^ two sets of nerves 
appropriated to these respective offices, had been 
taught, in the infancy of the science, by firasistratus 
and Herophilus; and Galen was inclined to adopt 
the same opinion, from observing that both In the 
tongue and in the eye, the nerves supplying these 
organs are of two kinds* Galen, however, account- 
ed for the anomaly in cases of paralysis, by saying, 
that a greater nervous power is necessary for motion 
than for sensation ; so that sufficient might remain 
for the latter, when it was inadequate to the former 
function. Haller and Sauvages have both sub- 
scribed to this doctrine, and the consequences de- 
duced from it. Dr Philip thinks we must admit that 
the bundles of nerves going directly from the brain 
or spinal marrow to any part of the body, contain 
nerves of two descriptions, one set adapted to con- 
vey the diiwtatcs of the will, the other to convey im- 
pressions from the part to the sensorium. This, he 
thinks, more probable than that impressions move 
backwards and forwards in actually the same chan- 
nels. One of these opinions must be correct. If 
the ibinier is so, thcic is no difficulty in accounting 
for the feeling being lost and the power of motion 
remaining, and vice versa* Indeed, these phenome- 
na of disease seem to go some way towards proving 
the former opinion. Mr Charles Bell, also, is of 
opinion that the nerves which we trace in the body 
are not single nerves, posses'^ing various powers, but 
bundles oi different nerves, the filaments of which 


lively from the anterior and from the posterior ftsci- Pbjsiek^. 
culi of the spinal marrow, are nceedingly different, 
has been preveJby an cxperimeiit of Mr Bell's, of 
which he gives the fo l)|wing account. Former re- 
searches had led him to suspect that the functions of 
these two portions of the spinal marrow were differ- 
ent.^ He found that injury done to the anterior 
portion convulsed the animal more certainly than in- 
JU17 done to the posterior portion : but it was diffi- 
cult to make the experiment without injuring both 

C rtions. But on considering that the spinal nerves 
ve a double root, and being of opinion that the 
properties of the nerves are derived from their con- 
nexions with the narts of the brain, he thought this 
an opportunity of putting that opinion to tlie test of 
experiment, and of proving at the same time that 
nerves of different endowments were in the same 
cord, and inclosed in the same sheath. On laying 
bare the roots of the spinal nerves, he found that he 
coidd cut across the posterior fasciculus of nerves, 
which took its origin from -the posterior portion of 
the spinal marrow, without convulsing the muscles 
of the back ; but that on tom^biag the anterior fasci- 
culus with tho point of the kbHb, themiusclcs of the 
back were immediately convulsed. 

In a paper published in the PhUoeophical Trans* Onginal 
actions for 18 ^ 1 , Mr Bell considers the nerves 
tiuguished, from their functions, into two'classes ; the 
one composing what he calls the original or symmetri- Nsrvei. 
cal system, and the other the superadded or irregular 
system. The former are more expressly provided for 
the purposes of sensation and locomotion. In ani- 
mals where these functions are not complicated 
with those of circulation and respiration by central 
organs, these nerves are very simple, consisting mere- 
ly of two cords, running the whole length of the 
body, and giving off lateral branches to the several 
divisions of which their annuiated frame is composed. 

This is the case with insects/ and with most of the 


arc united for the convenience of distribution, but 
which are distinct in their office, as well as in their 
origin. it is remarkable, ’* he observes, ** that an 
impression made on two different nerves of sense, 
though with the same instrument, will produce two 
distinct sensations ; and the ideas resulting will 
only have relation to the organ affected. There 
are four kinds of papillae on the tongue, but with 
two of those only we have to do at present Of 
these, the papillae of one kind form the seat of 
the sense of tas>te ; the other papillae, more numerous 
and smaller, resemble the extremities of the nerves 
in the common skin, and are tlie*i organs of touch in 
the tongue. When I take a sharp steel point, and 
touch one of these papillae, 1 feel the sharpness. 
The sense of touch informs me of the shape of the'' 
instrument. When I touch a papilla of taste, I have 
no sensation similar to the former. I do not know 
that a point touches the tongue, but 1 am^sensible 
of a metallic taste, and the sensation pastes back- 
ward on the tongue." Ricberand states some ex- 
periments which he made on dogs, from which it 
appears that the functions of the different nerves sent 
to the tongue are widely different (Ekm* Phy^ 
jf o/ogie, T. II. p. 6d, 8 th edition.) 

That the fbnetionsof the different sets of filaments 
composing the spinal nerves, and which arise respec- 


vermes. As we ascend to the higher orders of ani- 
mals, we find a greater complication of functions 
and a greater intricacy of nervous connexions, arising 
from the necessity of establishing extensive links of 
association between the organs that perform these 
additional functions. Hence the second class of 
nerves are provided, which crossing the former in a 
variety of directions, and occasionally uniting with 
them, gives rise to the intricacy and apparent con- 
fusion, in which the anatomy of the nervous system 
has hitherto been involved. Ihe nerves belonging 
to the first class may be distinguished in the human 
body as forming the original system, if abstraction 
be made of all the superadded nerves. The nerves 
of the spine, the tenth or sub -occipital nerve, and 
the fifUi or trigeminas of tho system of Willis, con- 
stitute this system. • All these nerves agree in the 
following essential circumstances : they have all 
double origins; they have all ^nglia on one of 
their roots; they go out laterally to certain divi- 
sions of the body; they do not interfere to unite 
the divisions of the frame ; they are adl muscu- 
lar nerves,' ordering the voluntary motions of the 
frame; they are all exqusitely sensible, and the 
source of the common sensibility of the surfaces of 
the body. When accurately represented on pa- 
per, they are seen to pervade every part ; no part ia 
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Phyiiolagy. without them ; and yet they are symmetrical and 
■^simple, as the nertes of the lower anunalf. On the 
other hand, the nerves which coAneet Uie internal 
organs of respiration with the sensibilities of remote 
partSi and witii the respiratory musdesi are «distin« 
guished from the former by their not arising from 
double roots, and having no ganglia on their origins ; 
they come off from the medulla oblongata wd upper 
part of the spinal marrow; and from this origio« they 
diverge to those several remote parts of the frame« 
which are combined in the mbtions of respiration* 
If the nerves be exposed in a living animali those oS 
the former class exhibit the highest degree of sensU 
bility ; while, on the contrary, those of the second 
are comparatively so little sensible, as to be imme« 
diatcly distinguished : in so much that the quiescence 
of the animal suggests a doubt whether they be sen- 
sible in any degree whatever. If the fifUi pair, and 
the porlio dura of tlie seventh, be both exposed on 
the race of a living animal, there will not remain the 
slightest doubt in the mind of the experimenteri 
which of these nerves bestows sensibility. If the 
nerve of the first claMJb® divided, the skin and cel- 
lular substance are delved of sensibility ; but the 
division of nerves not belonging to this class does 
not at all deprive the parts of their sensibility to ex- 
ternal impression. Iliere is also a wide distinction 
in their powers of exciting the muscles. The slight- 
est touch on tYiaportio dura convulses the muscles 
of the face, but the animal gives no sign of pain : 


more difiused over the npper portions of the spioal Phymdogy. 
marrow; but in no 9aae does it belong to any 
cise point, being always diffused over a certain ex- 
tent of medullary matter. 

It is also generally believed, and Le Gallois pro- and of Voli- 
feases to be of this optniaoj that the power of deter- 
mining resides exclusively in the brain. If a sala- 
mander, says he, bo decapitated at tbe first vertebra, 
it continues to live several days ; but although the 
muscles of the trunk and limbs be moved with a 
force' sufficient for all the purposes of progressive 
motion, the animal remains on the same spot, and 
may be left on a plate, with a little water, without 
risk of its escaping* On examining its movements 
we may perceive Siat they are without order, and 
without any apparent object. The feet move, each 
In different ways, without concert ; so that, if any 
advance happen to be made in one direction, it is 
presently defeated by a movement in the opposite 
quarter. The same remark applies to decapitated 
frogs ; they are no longer capable of leaping ; or if 
any leaps me made, it is only by a sort of accident, 
when t^ir hind legs act against any fixed obstacle. 

When placed on their back, they occasionally agitate 
their limbs, as if from a desire to change their situa- 
tion, but they remain as they were placed, from 
their incapacity to combine tbe movements necessary 
for that purpose. But all animals under these cir- 
cumstances move but little, unless they are touched ; 
and this is readily conceivable, since of all the senses 


while, bv means of the branches of the fifth pair, Uie touch is the onl^ one that remains to transmit 
which, if touched, give great pain, it is difficult to " impressions. Decapitation is not necessary for the 


Mtion ; 


produce anv degree of action in the muscles, 
Immediate The brain has, from the earliest times, been re- 
iteatof s^-Mrded as the organ chiefly oonnected with the af- 
fections of the sentient and intelligent principle. 
Galen taught that the governing spirit resides in tbe 
brain, and is especially contained in tbe ventricles, 
where it acts upon tbe nerves at their origin : for, on 
opening them, he observes, the spirit escapes, and 
the animal is immediately deprived of seosatioii and 
motion. Tho immediate seat of sensation appears 
to be confined to a particular portion of tbe nervous 
system ; and observation and experiment concur in 
showing that this portion is restricted to much nar- 
rower limits than was formerly iiqagined. It cer- 
tainly does not extend to the great mass of the he- 
mispheres of the brain : for these may be wounded, 
or even wholly removed, in a living animal, without 
any indication of suffering. Both Le Gallois and Dr 
Philip removed by successive slices the whole of the 
upper and anterior parts of the brain, withont affitet- 
ing the muscles of voluptary motion, or apparently 
giving any pain. The knife exciUd these actiont 
only when it approached the origin of the nerves, and 
the spinal marrow. The part ^hicb perferms the 
office of tbe sensorium, that is, whose changes are 
tbe intermediate links between ‘the percipleal soul 
and the material body, appears to diffier in different 
mteala. In man, and the tribes of mammalia most 
imd to him in structure^ it is chiefly situated in the 
medvUa oUongata^ and npper portion of the spinal 
marrow^ at tbe origin of uio principal nerves of the 
organs ii senae, and of their musd^ In proportion 
as we descend to the inferior orden, it seems to be 


extiibitioD of these phenomena ; division of the spi- 
nal marrow will present them, and afford the singular 
spectacle of the two portions of tbe same body ani- 
mated by diflTerent principles of action, each having 
a sensorial existence independent of the otlicr. 

Yet many actions of the living trunk of an animal Not con- 
appear to be governed by a sort of instinct, or ob- 
scure YolitioB. Guinea-pigs and kittens, after they 
have recovered from the stupor produced by decapi- 
tation, seem strongly to feel pain from the wound in 
Uie neck, as appears by the alternate motions of 
their hin^feet towards Chat part. Sir Gilbert Diane 
r^orts that he divided the spinal marrow in a 
kitten a few days old, by cutting it across at the neck. 

The hind-paws being then irritated by pricking them, 
and by touching them with a hot wire, the muscles 
belonging to them were thrown into contraction, so 
as to primuce the effect of shrinking from the injury. 

The same effects were observed in another kitten, 
after the head was entirely separated from the body. 

In repeating this experiment he found that when the 
spinal narrow was cut through between the lumbar 
vertebne and the os sacrum, the posterior extremi- 
tlea no longer contracted, but the tail retabed its 
sensibility. It is very certain that birds continue 
not only to live, but to walk and rup, for some time 
after decapitation. The feats of the Emperor Corn- 
modus, who amused himself with striking off the 
headi of ostriches while they were running across the 
cireus, by shooting at them arrows having a cutting 
edge, are well known : these animals, though head- ^ 
less, continued to run as before, and reached the end 
of the area before they dropped. Many physiologists 
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Phyiiologjr. have obtained similar results with turkeys, cocks, 
ducks, and pigeons. A frog will often be found, 
some hours after it has been decapitated, sitting in 
its usual posture, and extremely sensible to any in* 
jury inflicted on any part of it. This experiment, 
however, is somewhat fallacious ; for, if care be not 
taken, great part of the medulla oblongata remains 
with the trunk, after the operation. It is well known 
that insects will survive for some time the loss of the 
head ; and that the trunk in such cases shows une- 
quivocally by its actions that it retains the powers of 
sensation and volition; for the brain in animals of 
that class is not situated in the head, but near the 
oesophagus. Yet in many of the vermes these indi- 
cations are afforded by each portion into which the 
body is divided. It may be concluded from these 
and other similar facts, that although in the larger 
animals the brain appears to be the principal source 
and seat of the sensorial powers, yet that the exer- 
cise of these powers is not absolutely confined to 
that organ, but extends, in a great number of ani- 
mals, to the spinal marrow, and that this is more and 
more the oase as we descend in the scale of animals. 
No evidence as yet exists of the degree in which 
this extension takes place in man, and we are obvi- 
ously precluded from ascertaining it by any direct ex- 
periment. 

Unity of the Although the unity of the power of perception of 
5 ensoriuiii which wc arc conscious, naturally suggests the idea 
Proof of some central organ in which the corresponding 
corporal impressions may be united, it is yet obvious 
that the necessity of such a union of parts docs not 
admit of proof ; and that it may be very possible to 
conceive the different parts of the sensorium disse* 
minated among the organs at considerable distances 
from each other, and still to be capable of performing 
their functions, provided they were in sumcient cor- 
respondence with each other by nervous connexions. 
Kfxiuuitc The physiological conditions of the sensorium ne- 
( onditions cessary for the exercise of the sensorial powers, be- 
in the Sen- (Ijq proper organization, chemical composition, 
sorium. ^ j temperature, are freedom from compression, and 
a due supply by circulation of blood having the ar- 
terial qualities. Galen bad proved by experiment 
that the ligature of both carotids in animals pro* 
duced but little inconvenience ; the circulation being 
in that case kept up by the vertebral arteries. Riche- 
rand succeeded in placing a ligature around these 
arteries, after the carotids had been tied, in a dog. 
Death in a few seconds was the consequence of this 
total interruption of circulation in the^ brain. In 
fainting, the loss of sensibility proceeds, in like man- 
ner, from the deficiency of blood in the brain. The 
insensibility which supervenes on the interruption to 
respiration is owing to another cause, namely, the 
presence of venous or carbonized blood in tbe arterm 
of the brain, in consequence of the circulating fluid 
being prevented from undergoing the usual salutaiy 
changes in the lungs. A similar loss of power in 
the spinal marrow is the "consequence of depriving it 
of its circulating blood. This is proved by an ex- 
periment of Steno’s, in which the tying of the aorta 
at tlie first lumbar vertebra was soon followed by pa- 
ralysis of the posterior part of the body. Le Gdlois, 
on repeating the experiment, found that if, after this 


eflfect bad been completely produced, the lig^ure Phynology. 
be i^oved, the powers of sensation and motion were 
gradually rpeovered, in proportion as the circulation 
was restored. He found also that the nervous and 
sensorial powers may be preserved even In a small 
portion of the trunk isolated from the rest of the 
system, by keeping up the circulation in that part, 

. ^hich purpose, the maintenance of artificial re- 
spiration, and previous decollation, are indtspensable. 

He seems to think that each portion of the spinal 
marrow might i^us be made a separate centre of 
sensation and of life. In dogs. Sir Astley Cooper 
found that a ligature upon the aorta produced only 
sli^t weakness in the hinder extremities. 

The necessity of a renewal of blood differs consi- 
derably in degree in different classes of animals. The 
amphibia 01*6 well known to bo remarkably tenacious 
of life, in all its leading features. Both the nervous 
and tbe sensorial powers remain entire, in these ani- 
mals, for a considerable time after the heart has been 
taken out, and the vessels drained of their blood. It 
has been found, indeed, by Dr Philip, that an ob- 
scure kind of circulation it kept up in the capillary 
vessels, after their communication with the heart is 
intercepted ; but it appears probable that even this 
imperfect circulation, or rather oscillation of fluids 
in the vessels, must be exhausted in a much shorter 
period than that during which we see the nervous 
functions still survive. Greater tenacity of life exists 
in the nervous systems of animals in proportion as 
they are young ; and it appears to be greater in the 
smaller than in the larger mammalia. The head of 
a rabbit, when severed ‘from the trunk, shows signs 
of sensibility by tlie motion of the eyes and jaws, 
which latter are repeatedly ^cned and closed, as if 
vainly gasping for breath. ' Le Gallois observed, in 
rabbits decapitated on the day of their birth, thac 
these movements continued for about twenty minutes. 

If the operation be performed at the end of fifteen 
days, they do not lobt above three minutes : and in 
rabbits of a month old, they cease in one minute, or 
in a minute and a half. The period during which sen- 
sibility remains in the trunk is generally less than in 
the head : but in both it is considerably longer in 
young than in adult animals. 

V..^SscRXTioK, and other organic changes taking Secretion, 
place in the living body, imply a complex series Fi&ctof 
operations, which the present state of our knowledge 
affords us no adequate means of analyzing satisfacto- 
rily. It is conceivable that a simple mechanical pro- 
cess, analogous to flltratioa, might effect the serra- 
tion of some of the simpler fluids, such as serum, 
from the blood ; a purpose which would be answered 
by a finer set of vessels, admittinff only the passage 
of the thinner portions of the blood. Such a process 
would, therefore, idlply only the mechanical agenu 
and forces concerned in the circulatiop, and the or- 
ganization of some of the secreting organs appears 
well adapted to this simple object. The existence of 
minuter series of capillary vessels in these organs has 
been established by an experiment of BJeuIaud’s, 
who injected, through the mesenteric arteries, a mix- 
ture of two difierently coloured fluids, and found that 
the thinuer fluid had penetrated into a net-work of 
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4is also 
N utrition, 


Phyiiolw* vessels of a different order from those admitting the 
' thicker fluid ; and their course could be traced as 
they arose from flie minute arteries, and terminated 
in the veins. But this explanation can apply but to 
very fevr of the animal secretions ; since by far the 
greati r number exhibit changes of chemical compo- 
sition quite independent of mechanical separation. 

No anatomical examination of the minute struc- 
ture of secreting organs can be expected to throw 
much light on the means employed in this process, 
because those means transcend myre mechanism. 
The series of vessels, which, ramifying into tubes of 
smaller and smaller di 4 meter, must have the effect of 
subdividing the blood, as by a strainer, to a certain 
degree of tenuity, probably prepare it for the changes 
it If to undergo in that part of the process in which 
the real dvemical cliangc consists ; but farther than 
this wc cannot venture to speculate, since wOj in 
most casus, know so little what are the exact chan jfes 
produced, and still less what are the particular affi- 
nities which must be called into play in effecting 
these changes. Their operation probably takes place 
in too parts where the vessels terminate, and beyond 
the influence of the power which propels the blood; 
for they occur in insects, in th^ system of which, it 
is now well ascertained, no circulation of blood ex- 
ists, nor can even any vessels be traced, except such 
as convey air. 

The appropriation of the materials thus elaborated 
to the purposes ofgrowth, and tlie reparation of the 
trojjrth, c. Structures of the body, is another stage of the 
same mysterious process, to the solution of which no 
conceivable mechanical or chemical hypothesis Is at 
all adequate. The analogy of crystallization, although 
referred to in the celebrated definitions of Linnaeus, 
18 far too vague and remote to engage our serious at- 
tention : the growth of dn animal or a plant being a 
phenomenon of a totally different class from the ac- 
cretion of a stone or the shooting of a crystal. The 
phenomena of secretion and nutrition, inexplicable 
as they are at present, are sufficiently allied to each 
other to justify our reference of them to the same 
general head, until the progresa of discovery may 
enable us to establish correct distinctions between 
them. Bichat, who has classed them together, sub- 
divides them into two orders, as effects of organic 
sensibility and of insensiUe organic contractilt/y^ im- 
plying a distinction for which there appears to be no 
clear foundation. The terms themselves are inappro- 
priate : wc have already objected to the extension of 
the term senuhility to chanaes of which sepsation 
forms no part ; tmd coniractmy is, for the same rea- 
son, improperly implied to any organic phenomena 
in which contractions are neither apparent nor ne- 
cessarily implied. We have seleoted the term orgo- 
nic affinities as best adapted to express the powers 
which produce these organic changes. Whetner the 
coagulability of certain animal flufds, such as the 
blo^, ought to be ranked under this head, or be re- 
garded as a new and specific power, might perhaps 
admit of discussion ; but we have not room to en- 


and Animal 

'Itiupera- 

lure. 


jyq^on this question. 


icrease of temperature is a phenomenon com- 
monly attendant on the exer^se of the organic affi- 
nities ; that is, it usually accompanies the chemicgl 


changes that are continually taking place in the liv- Ph/ffloiDgr. 
ing body* It is evidently, however, only a concomi- 
tant, not an essential circumstance; for in some 
cases the contrary takes place, and a reduction of 
temperature occurs. It has lately been the fashion 
to speak of caloric as being a secretion, and to re- 
gara its evolution as a phenomenon referable to the 
class of secreting processes. The chemical theories 
that formerly prevailed with regard to animal tempe- 
rature have, no doubt, been in some measure shaken 
by the experiments of Mr Brodie and of Dr Philip ; 
but they are, perhaps, not so completely overthrown ^ 
as some would endeavour to persuade us. 

VI.— Having thus endeavoured to trace the dis- Mutuulcoii^ 
tinctive characters of each of thfi classes of vital 
powers, we have further to inquire into their mu- power!!^ 
tual connexions and relative dependencies on each 
other. ^ 

Physiologists have endeavoured in vain to disco- rhcnomcA 
ver whether any one of these powers might be consi- 
dered as the source of the rest. The evolution of 
the embryo has been^ anxiously studied with a view 
to this qiAstion. The first powers that appear to he 
called forth in the original developement ol parts are 
the organic affinities ; but, long before the period to 
which any accurate observation can reach, the mus- 
cular and the nervous powers lunc both displayed 
their energies. Already has the mincium salicn6 vi- 
brated to the excitements of the fluid which it urges 
forwards; and the spinal mariow and brain, 3et in a 
semifluid state, have alicady exeited their influtnee 
on the nascent organization. Tiedemann has bestow- 
ed great pains in tiie investigation of the successive 
stages of evolution of the nervous system in the fm- 
tus, and has surmounted many difficul^ts which had 
stopped the progress of former inquiicrs. Ihc late 
researches of Mr Serres have also brought to light 
many new facts. An abstract of the labours of these 
anatomists is given by Bedard. The fiist pait of 
the nervous system that appears to be foimed, or at 
least that can be distinguished, is the spidul ninirow, 
the upper extremity of whicli is slightly enlarged. 

The formation of the biam succeeds, but this oigan 
remains long very little developed in compaiison 
with the spinal marrow ; in the more advanced pe- 
riods of gestation it increases rapidly in size. 1 he 
sensorial powers arc evidently not developed till tlie 
others have been matured, and till the frame-work of 
the body has made considerable ad\ances towards its 
perfect state. 

tlie origin of the vital powers being thus veiled 
in impenetrable obscurity, the inquiry has been di- 
rectea to the order of their extinction oif the ap- 
proach of death. But hcae, also, ver> little satisfac- 
tory information can be gleaned. We learn, how- 
ever, that the sensorial powers, as they weie the 
last to be developed, are invariably the first to dis- 
appear ; for their continuance seems to require the 
most perfect co-operation V)f the sanguiferous and 
nervous powers. But the nervous power survives 
their destruction, and is still capable of performing 
all ita functions, except that it can no longer give 
eiddence of conveying impressions to the sensonum, ^ 
since the functiont of the sensorium are abolished- 
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l*i]y»iolcig 5 r. No impression made on any part of the body is per- 
celved^ nor followed by any visible act of volition. 
I'hc 'muscular power still remains, for if either the 
heart, or the tnuscles of voluntary motion be slimu- 
lated, they possess the power of contracting; a 
power which they lose only by slow degrees, a con- 
siderable time after the sensorial power lus ceased 
to exibt. It is also manifest that a certain portion 
of nervous power still remains ; for if the nerves 
themselves, or those parts of the brain ‘and spinal 
marrow from which they originate, be irritated, the 
corresponding muscles will be thrown into action^ 
n proof that the nerves retain the power of convey- 
ing impressions. Haller made a variety of experi- 
ments to nseertain the comparative permanence of 
the irritability of different muscles ; and a still more 
numerous scries with the same view has been lately 
made by Nysten, in his Rcchcrchcs de P/uysiolojrie, 
ct de ('hmie Patholn^ique, The order which he 
establishes is somewhat different from that of Haller ; 
but it varies according to the mode of death, and 
the nature of the stimulus employed as a test. There 
is, however, no doubt that in the more perfect ani- 
mals, the vital powers are so connected, that no one 
can exist long without the others. They are all, 
more or less, dependent for their continuance on the 
um'forni supply of blood having the arterial qualities : 
a condition which involves the continuance of the cir- 
culation and of respiration ; two functions, again, for 
the exercise of which the muscular power is essen- 
tial. Thus an interruption to any one function 
soon reacts in a circle upon all the others, and in- 
volves in a common destruction all the vital energies ; 
nothing remaining but those properties which the 
partb of the body possess in common with inert mat- 
ter, and which are immediately dependent on their 
racelianical and chemical constitution. 

Although, hy this reciprocation of functions, the 
vital ]>owci s are intimately connected with one ano- 
tliLr, it is "till very conceivable that they may all of 
tlicm be e^s<.nti'illy independent of each other: and 
this is perhaps the simplest hypothesis that the sub- 
ject admits of. Setting out, then, with this supposi- 
tion, it remains to be seen what modifications it must 
undergo. The sensorial power, it is evident, can 
never he minifestcd hut through the medium of the 
nervous power; yet it may be conceived as existing 
separately and independently, ultlieugli all proof of 
Its separate existence is wanting. Muscular irrita- 
bility, and the organic aflinitics arc also considerably 
influenced by the nervous power ; but it is not easy 
to determine the nature and extent of their connec- 
tion. Prior to tlic time of Haller, the nervous sys- 
tem was considered as the general source of power 
in the body ; and the contractile power of the mus- 
dc6 was regarded as derived altogether from this 
system, which was supposed to transmit this power 
to the muscular fibre in proportion as it was called 
for, and to regulate the quantity supplied. Haller, 
ns wc have seen, contended for the existence of a vis 
wsila, or power essentially residing in the muscles 
Hiemselves, independently of any condition of the 
nei'vous system, and only called into action by' sti- 
’’onuli, of which, in the case of the voluntary muscles, 
tlie nervous influence is onC| contributing, like all 
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other stimuli, to exhaust it, instead of furnishing any Phyiiolngy, 
fresh supply. Meckel adopted a sort of intenno- 
diatc opinion, regarding the nervous influence as one 
of the conditions necessary for muscular contraction, 
just as the due circulation of blood is one of tbo.se 
conditions ; and, at the same time, admitting the £.c- 
paratc existence of a xis insita. 

Upon the Hallcriun doctrine of the independence indtpt ml. 
of irritability, it is easy to explain the fact that aenceof 
muscle detaciicil from the body, such as the heart, 
will still contract when stimuli are applied. If 
tJie nerves* supplying tlie limbs of a frog he divided, 
and cut out close to the place where they enter the 
muscles, the latter still retain their contractility in as 
great a degree us when the ner\es are entire*. 'J’o 
this it has been refdied, that tlie stiinnliis may still 
act through the medium of the ])ortionh* of nerves 
that must always remain attached to the muscle, 
however carefully we may endeavour to disbcet 
them away ; and which nervous fibres may perhiqis 
oven constitute an essential part of the iiiiiscidar 
fibre. TJiis objection, though often iirgcd, was 
never satisfactorily answered by Haller. Dr M'. 

Philip lias endeavoured to remove it by llie follow ing 
c'xperiment, made with a view to ascert.iin whelher 
a biuiilar exhaustion of irritability would ari^e if ihn 
excitation of a muscle were prodneecl through llie 
medium of the nerves, or by other sliinuli. “ All 
the nerves supplying one of the hind legs of a frog 
were divided, so that it became completely^ paraly- 
tic. The skin was removed from the muscles of tlie 
leg, and salt sprinkled upon them, which bein^ re- 
newed from time to time, excited contractions in 
them for twelve minutes ; at the end of this linus 
they were found no longer cap.iblc of being excited. 

The corresponding musics of the other limb, in 
which the nerves were entire, and of which conse- 
quently the uninitd had a perfect romniaiid, were 
then laid bare, and the salt applied to them in live 
same way. In ten miiuites they ceased to contract, 
and the animal had lost tlie loinniand of them. Tlie 
nerves of this limb were now divided, as tliose of 
the other had been, but the excitability of the mus- 
cles, to wdiich the salt had been applied, was gone. 

Its application excitcil no contraction in them. Af- 
ter the experiment, the inuseles of the thighs iii 
both limbs were found to contract forcibly on tlie 
application of salt. It excited equally strong con- 
tractions on botli sides. In this experiment the ex- 
citability of the muscles whose nerves were entire 
was soonest exhamsted. From this experiment it 
is evident that the nervous influence, far from be- 
stowing exciUibility^ on the muscles, exhausts it like 
otlicr stimuli. The excitability, therefore, is a pro- 
perty of the muscle itself.’* {Experimental Inquiry^ 

2d edit. p. (JQ.) 

While tlie theory of Haller so easily explains the DiffiLultu* 
phenomena of tlic voluntary* motions, many dinieiil-n*^*^**^^"**? 
tics lie in the w*ay of its application to the actions of -nlcor’ 
the involuntary muscles, such as the hjart, blood-'* 
vessels, stomadi, intestines, gall-bladder, &c. Tliese 
latter organs are usually excited to contract by sti- 
muli of a inccliaiiical or chemical nature .npplied di- 
rectly to tlicni, and generally by the mere distension 
resulting from the accumulation of their contents. 
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Physiology. But if these were the only occasions which called tinues to perform its fiinctioiis perfectly for ntfiy D^ddlogy. 

diem into action, what uses must be assigned to hours, ahd bcems not to be immediately affected by*^ ~ ^ 
the carfliac nerves, which ei^tablish a connection Uieir removal. Mr Clife made a series of expert 
between the heart and the nervous system; and ments to ascertain the influence of the spinal marrow 
how it is subject to the inffuence* of the passions, on the action of the heart in fishes, and found that^ 
except, through the medium of the brain or senso-i whether the lieart be exposed or not, its action con- 
riiim, acting through the intervention qf these tinues long after the spinal marrow and brain aiw 
nerveb ? On the other hand, it is asked, if die destroyed, and btill longer when the brain is remov- 
nervous power, derived from the brain, be essential ed without injury to its substance. « 
to the motion of the lienrt, how is the circulation On the other hand, wlien the brain is q^ddeofy 
maintained in acephalous monsters ; and Imw are we crushed, as by a blow, which at once destroys ita 
di account for the fact that the interruption of all texture, the power of the heart is instandy so enfiew* 
communication between the brain and the heart bled, diat it can no longer propel the blood* The 
does not stop the motion of the latter ? The theory same effect takes place if a similar injury be indicted 
of Haller explains perfectly these latter circum- on the spinal marrow, as happened in I.e Gallois* 
stances, but does not acconl with the former: the experiments. Dr Philip reports, that when the brain 
opposite view of the Hiihject is consistent with the of a frog was crushed by tfie blow of a hammer, 
fbrmer, but is opposed by the latter set of phepo- " the heart immediately performed a few quick and 
mens. ^ weak contractions. Tt then lay quite still for about 

InflucDM of Various pinions have prevailed at different times half a minute. After this, its beating returned, but 
Syrton (m to the influence of the nervous system on the mo- it supported the circulation very imperfectly. In 
the Utart. involuntary muscles, and especially of ten minutes its vigour was so far restored diat it 

the heart; for an account of which we shall refer our again performed the circulation with freedom, but 
readers to the report made ,to the class of Physical widi less ibree than before the destruction of the 
and Mathematical Sciences of the Institute of France, brain. The spinal marrow was then crushed by one 
on the work of M. le Onllois, entitled. Experiences sur blow, as the brain had been. The hearf again beat 
le Principe de la Vicy noiamment sur celui dcs Meuve^ quickly and feebly for a few seconds, and then scem- 
men^ du Cceur, el su? le de ce Principe, and ^ wholly to have lost its power. In about a minute 
of which a translation is given in Dr Philip's Expe^ and a half it again began to beat, and in a lew mi- 
rimenlal Jnquiy y* Le Gallois conceived that he h<id nutes acquired considerable power, and again sup- 
proved that the power of the heart is derived alto- ported the circulation. It beat more feebly, how- 
gether from the sninnl marrow, and not, as formerly ever, than before the spinal marrow was destroyed, 
supposed, ftom tne brain. The following are the It ceased to beat in about 'an hour and a half after 
leading facts from which he draws this inference, the brain had been destroyed." In common cases 
He found that, by crushing the spinal marrow, the of faemiph^ia, the muscles carrying on the vital 
power of the heart is so cnfeebl^, that ft can no ftmetions ore sddom impaired ; and Dr Clieyne of 
longer propel the blood ; bift that, after the removal Dublin relates a case ip which, while one half of the 
of the bruin, the power of the lieart still continues, body was paralyzed, die uterus performed its func- 
and inav even be preserved a considerable time by tion perfectly, by acting so a8*^to expel a living foe- 
artificial inflation of the lungs, after the whole head tus. 

has been separated ftom the body. He was thus at It has generally been imagined tliat the action of 
no loss to explain the use of the cardiac nerves ; the the heart cannot be influenced by stimuli applied to 
heart being influenced by the spinal marrow through the brain or spinal marrow ; for it w'ould seem an 
their intervention, and being also subject to the m- inconsistency tq||hold tliis opinion, and at the same 
fiucncc of the passions, because the spinal marrow is time to admit that it is not influenced by the total 
itsell* influenced by the brain. Dr Philip has shown removal of those organs. But Dr Philip found that 
that the above facts by no means warrant these in- the application of alcoliol to the brain or to the spinal 
ferenm, and lias established satisfectorily, by direct marrow of a rabbit, produced immediately a great in- 
experiment, that the brain has just as much influ- crease in the action of the heart. An effect of the same 
ence over tlic motions of the heart as the spinal mar- kind, but in a much smaller degree, took pl^e from 
row has, when the circumstances of the experiment the application of a watery solution of opium, and a 
arc precisely the same. The removed of the spinal still smaller effect from an infusion of tobacco. Tbe 
marr^, like that of the bruin, if the experiment be increased action whidi had been excited was soon 
perfbrm^ with caution, and by dow degrees, does succeeded by a more languid action of die heart, 
not sensibly aff^ the motion of the heart, the ani- than that which had existed before the application 
mal being previously deprived of its sensibility. In was made. Little or none Of the debilitating effect 
ttoe experiments the circulation ceases quite as soon was observed when alcohol was used, and the action 
without as with the destruction of tlie spinal mar- of the heart, in this case, returned to its usual state, 
row. ^ Ijoss of bl^d seems Xo be the chief cause of its Effects in every respect similar were observed to take 
cessation ;aind pain would also contribute to the same place, when the same experiments were repeated on 
cffecillk'if animal w''ere operated on without being frogs. 

rendered insensible The results are the same in frogs. It appears, then, that there is no essential diffei^ Kfftetsot 
only they are more distinct, because less immediately ence between the irritability of the muscles of volun- 
aifeefed by the loss ef blood. In these animals, if the tary and of involuntary motion, in as far as their in- 
head and fpinal marrow be removed, the heart eon- dependence on the nervous system is concerned x 
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rbytifllQgy. but yet they are influenced by different stimuli, or at 
least by stimuli applied in different ways. Hence 
the laws which re/rulate tfje effects of stimuli applied 
to the bruin and spinal marrow on the heart and 
mu.sclcs of voluntary motion are different. Mecha- 
nical stimuli, such as cuttinf:^ instruments, applied to 
the brain or spinal marrow, produce no effect on the 
muscles of voluntary motion, unless they arc applied 
to those pacts where the nerves originate ; they then 
excite ^the most violent spasmodic actions. The 
. heart, on tlie other hand, is but slightly accelerated 

in its motion by mechanical injury done to the brain 
or spinal marrow, in what part soever that injury be 
inflicted ; but the heart is affected in proportion to 
the extent of the parts that arc injurecl. It is most 
excited when the brain is wounded rajiidly in many 
directions. Chemical stimuli, on the contrary, such 
as alcohol, applied to any part of the bruin or spinal 
marrow, produce considerable and immediate in- 
ca-easc of the motion of the heart ; wlulc live volun- 
tary muscles are, at the same time, not at all affcct- 
fxl, and the animal betrays no sense of pniii. The 
general conclusion to be deduced from tliese facts 

is, that the heart is excited by all agents applied to 
any considerable part of the brain or spinal marrow, 
while the muscles of voluntary motion are exciU*d 
only by more powerful agents applied to certain de- 
finite parts of these organs. lienee we may easily 
derive the explanation of the apparent anomalies for- 
merly mentioned. The heart may continue its ac- 
tion when rc'moved ffom the body, and when no 
brain or spinal marrow exists, because it has no di- 
rect dependence on any part of the nervous system. 
It is supplied with nerves, and subject to the inffu- 
eiice of the passions; because, altl]ou|^ independent 
of this system, it is capable of being influenced through 

it, especially by such causes like the passions, 
affect a considerable portion of the nervous system. 

The same coiitlusions, derived from a scries of 
.analogous experiments, are found applicable to the 
powers of tlic vascular system employed in carrying 
on the circulation, and even to those of the minutest 
vessels which can be seen by a powerful microscope. 
The doctrine, indeed, may be extended generally to 
idl the muscles of invmuntary motion, or those 
parts possessing what Bichat would call contractilUS 
organique sensible. The irritability of the stomach 
and intestines, from whence arises their peristaltic 
motion, is, like that of the heart and blood-vessels, 
independent of the nervous system, though capable 
of being influenced through it. It survives the dc» 
struction of the spinal marrow, and of tlie brain, or 
of both these organs. In rabbits the peristhltic mo- 
tion continues till the parts become cold ; so that, 
when the intestines exposed to tlie air have lost their 
power, that of those beneath still remains. The ef- 
rects of the passions on the alimentary canal leave no 
rcxim to doubt that its muscular fibres are capable of 
being stimulated by the direct influence of the 
nerves. But, from the extreme irregularity of their 
movements, we cannot so well ascertain whether 
they are subject to tlie influence of the different parts 
of the brain and spinal marrow, as in the case of the 

y. - heart and blood-vessels. 

PoJJcri con. Respiration is a function which requires for its 


perfect performance the combined agenev of three Phyilotegy* 
great classes of vital powers, the sensorial, the v*-** 

VOU9, and the muscular. It ceases immediately on?^*^ 
the destruction of tlie sensorial power ; a &ct which 
is unexplained on the hypothesis of Lc Gallois, that . 
the nervous power alone is concerned. How it hap- 
pens, that, afler decapitation, the movements of in- 
spiration are the only set of actions relating to this 
function that arc annihilated, while the rest remain, 
is, according to that physiolc^st, one of the great- 
est mysteries of the nervous power, the revealing of 
which would throw tlie strongest light upon the me- 
chanism of the functions of this wonderful agency.” 

The difficulty vanishes, according to Dr Philip, if 
we admit the sensorial power as acting a port in this 
process, and as being ncccssflry to call into action the 
nervous and muscular powers. He considers the mus- 
cles of respiration as, in the strictest sense, muscles 
of voluntary motion. By a certain sensation origi- 
nating in the lungs, a wish is excited to expand the 
chest. This is an act of the sensorium, and until it 
takes place, the nervous as well as the muscular 
power, by which its expansion is affected, remain in- 
ert. It is in vain that these powers survive, if the 
power which calls them into action be* lost. Thus 
we ean understand ithy the removal of the brain, 
or the injury to that part of the brain w liere the 
par vagum origiiiiites, or the division of the spinal 
marrow above Uie origin the phrenic nerves, 
immediately puts a stop to respiration, and the ani- 
mal perishes unless the lungs be artificially inflated. 

The number of muscles which have a relation to SyaUA of 
this function, and which may occasionally be called 
into play as auxiliaries, when, in consequence 
some impediment to the natural motions, the mus- 
cles usually emplc^ed are inadequate to produce the 
full expansion of the chest, is extremely great. 

** When a post horse, says Mr Bell, ** has run its 
stage, and the circulation is hurried, and the respi- 
ration excited, what is his condition ? Does he 
breathe with his ribs only ; with die muscles which 
raise and depress the chest ? No. The flanks are 
in violent action ; the neck os well as the chest is in 
powerful excitement; the nostrils as well as the 
throat keep time with the motion of the chest. It 
is quite obvious that some hundred muscles thus em- 
ployed in the act of breathing, or in the common 
actions of coughing, sneezing, speaking, and singing, 
cannot be associated without cords of connection or 
affinity, which combine them io the performance of 
those actions : the nerves which serve this purpose 
I call the respiratory nerves.” Some of the peculia- 
rities in the structure of these nerves have already 
been noticed. The following are enumerated by 
Mr Bell as coaqposing this system ; the par vagum ; 
the portio data of the seventh pair, or respiratory 
nerve of the face,; the spinal oocessoty nerve, or su- 
perior respiratory nerve of the trunk ; the phrenic, 
or ^reat internal respiratory nerve; the external 
respiratory nerve i. and also, the glossopharyngeal 
nerve, or ninth of Willis, and the branches of the 
par vagum to the superior and inferior larynx. Mr 
Bell has deduced his theory from a great numter of 
experiments made on animals. Thus, on dividing 
the portio dura on one side of the head, in an 
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Ph^iiology. the motion of the nostril accompanying respiration im- 
mediately ceased on that side, while the other nostril 
* continued to expand and contract in unison with 
tJic motions of tlic chest ; and sneezing took place 
only on that side. But tho voluntary motions of the 
lips, and other paits of the face, remained on both 
sides, and the animal could cut uitliout iinpediinent. 
The reverse took place on the division of the-&upc* 
rior maxillary branch of the fifth pair; no change 
occurred in the motion of the nostril ; the cartilages 
continued to expand regularly in time with the 
other parts which combine in the act of respiration^ 
but the side of the lip was observed to bang low, 
anefit was dragged to the other side. When the 
nerves on both sides were divided, the power of ele- 
vating and projecting tlfc lips, necessary for gather- 
ing food, was lost. The effects of partial paralysis, 
which affects sometimes one set of nerves, and some- 
times another, strikingly illustrate the truth of Mr 
Bell's theory, and have been accurately traced by 
Mr Sliaw, in his papers in the Journal of Science^ 
and more recently in a Memoir published in the 
twelfth volume of the Medico- Chirurgteal Trans- 
actions, 

I nuctirc of ft remains lobe inquired, whether the organic afli- 

^o^vous iiities which give rise to tiiefill'enoincnaof seenMion, 
imtrition, and animal temperature, arc* in immediate 

AffinitS. ‘subordination, or are only occasionally under the in- 
fluence of the tUTvoua power. In as far as the roa- 
tcTials on which the oT)scr\'ed chemical changes are 
produced by the operation of these powers, arc fur- 
nished to the secreting organs by the blood-vesselsj 
secretion must evidently be inflHeiiced by all those 
causes which affect the circulation ; many of which 
causes v^c have seen, act through the medium of the 
norvcniH system. But with regard to that part of 
tile process, which is conducted after the ffuicls have 
passed out of the capillary vessels it is conceivable 
tliat they may still be carried on af^ec the circulation 
has ceased, and may be influenced by totally differ- 
ent causes. The evidence of such processes being 
continued after the circulation is at an end, is ob-^ 
sciiro and defective. Stories have been told of cer- 
tain secretions occurring after death ; and of the hair 
and nails continuing to grow ; but they have seldom 
been stated on authority to which any credit can be 
attached. Majeiiclic, liowcver, reports the fact of 
these* parts crowing for several days after death ; 
and jrtates;* that he has seen a simihir phenomenon 
with respect to the secretion of mucus. If the power 
which efiects secretion, be independent of tlie other 
vital powers, these tacts would admit 'of explana- 
tion ; for it might survive the destruction of the 
vital povwt ibr a certain period, in the same way 
that muacalnr Contractility survives Ihr a short time^ 
the destmetim of the sensorial and itiervous powers. 
Hunter susfKited that a vital actiop, referable to this 
class/ ChWnuM in the stomagh for some time afler 
deaths occasioning ** an action and probably a secre- 
tion in the stomach." 'J'his he inferred from the 
weli^luiown fact that the coats of tlie stomach are 
ofteii ^Mia^ digested, when "examined after death. 
Bii#l7r remarks that this phenomenon is evi- 

dently the eftet of a chemical^ and not a vital pro- 
cess. 

Dr Philip, who has so ably supported the doc* 


trine of the independence of the mu.scular and ner* Phy«k>k^y. 
vous powers, has advanced an opinion directly the 
reverse of this with regard to the power of secre- 
tion, wliicli he inainUins is completely dependent 
on the nervous power. Such is the inference he 
decluceb from a scries of numerous experiments on 
the effects of dividing the ])ar vagum on both sides 
of the neck in warm-blooded animals, and particu- 
larly in rabbits, in performing which, he was assist* 
cd by Dr Hastings. If this be done wiili proper 
precautions, the secretion of the gastric jui(4, and, 
consequently, the ])rocP8s of digestion is entirely sus- 
pended : great difliculty of breathing succeeds, and 
the air-cells of the lungs, with the bronchia?, be- 
come clogged witli a frothy mucus. Mr Brodic had 
already found that arsenic introduced into the sys- 
tem, after tho division of tliesc uerves, does not pro- 
duce the copious secretion from the stomach and in- 
testines, which it is found to do under ordinary cur- 
cunistcinces ; and he met with a similar rc'siilt when 
he divided the stomachic nerves immcdlitely abnvc 
the cardiac orifice of the stomach. The destruction 
of any considerable portion of the spinal marrow 
also dcra'^ges the secreting power of the stomncii. 

When the nervous influence is withdrawn, the ca- 
pillaries continue to convey fluids to the secreting 
organs, because their action is independent of that in- 
fluence : Ixut the changes constituting secretion no 
longer take ^rtacc; it is thence inferred, that tlie 
power of secretion is immediately dependent on 
the nervous pow'er. Dr Alison, on the other hand, 
haa contended, in some very ingenious essays pub- 
blished in the Journal of iicimcey that this is not a 
legitimate inference because, in the experiment of the 
division of th^ir vagum, other causes than the inter- 
ruption of tn^ influence of the brain, such as the 
immediate injury ,dbne to the nerves by the act of 
dividing them, might be assigned for the observed 
effects of this operation on secreting surlUees. Mr 
Shaw thinks, that the only inference that can be 
drawn from the phenomena of this experiui(*nt is, 
that, in consequence of the bond of connection bc- 
tw'een the stomach and the organs of respiration 
and circulation, being destroyed, the functions of the 
stomach will necessarily be more or less disturbed. 

Dr Philip has been further led to conclude, that 
galvanism is identical with the nervous agency. 

This opinion is founded on the result of the experi- 
ments we have already alluded to, in which tlu? 
galvanic influence, transmitted through the lower 
portions of the divided par vagum, restored tlie 
secretion of the gastric juice, and the digestion of 
the contents of the stomach, which would otherwise 
have ceased. The accuracy of the experiments was 
for a long time disputed, but has lately been satis* 
factorily established by their careful repetition at 
the Royal Institution, by Dr Philip, ill conjunction 
with Mr Brodie. But though tliC fact be aiwitted, 
there appears reason to doubt whether it warrants 
the conclusion, which Dr Philip has* j)oldly drawn 
from it, relative to the identity of the nervous and 
galvanic Agencies. Dr Alison, in the papers above 
Eluded to, has discussed this question with great 
acuteness. Our limits preclude us from entering 
into the arguments employed in the controversy. We 
shall only, therefore, addj that Dr Philip ascribes the 
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rhykiology. evolution of animal heat to the operation of the ner- 
vous power, and endeavours to show, by experiment, 
that the galvanic influence occasions an evolution of 
caloric from arterial blood, if subjected to it as soon 
as it leaves the vessels, but that it produces no such 
effect on venous blood; and also that the dcstniction 
of any considerable portion of the spiunl marrow is 
followed by a reduction of the temperature of the 
animal. 

Ntrvtiuh In ouder that any one set of organs may be sub- 

cjoinniM.u- jected to the influence of every part of another set, 
necessary that some very extciibivc mode of 
oommunicatioii should exist between them. 
Such appears to be the object of that complex 
system of ganglionic nerves, of which the branches 
of* tJie great sympathetic compose so large a portion. 
All the organs which have muscles of involuntary 
motion, and which, as we have seen, are influenced 
by every part of the brain and sjn'nul marrow, re- 
cci\o nerves from u chain of ganglions, to which 
filaments of nerves from all the parts of the br^in 
and spinal marrow are sent. TJnis the nerves 
l^.s^i 1 lg from those ganglions arc made up of fda- 
inents fVom an infinite number of sources, and trans- 
mit to the organs in which they terminate the unit- 
ed influeneb of all the nerves which the ganglions 
h.ivc icfclved from the brain and spinal marrow. 
Kach ganglion may accordingly be regarded as a se- 
condary centre of nervous influence, receiving sup- 
plu's from all the parts of the brain and spinal mar- 
row, and conveying to certain parts the united in- 
fluence of these organs.^ On the other liand, as the 
muscles of voluntary motion are to be subjected to 
the iiifluciico of only small portions of these central 
parts of the nervous system, they receive mir nerves 
directly from those parts ; generally without the 
intervention of ganglia, and with comparatively few 
intermixtures of nervous fllaments. The system of 
ganglionic nerves appears to be quite as extensive 
as that of nerves proceeding diiectly from the brain 
and spinal marrow. These views, developed by Dr 
Philip, arc directly opposed to those of Ihcliat, who 
maintains that the ganglions are centres of nervous 
influence, independent of the brain and spinal mar- 
row, and incapable of transmitting their influence; 
but they coincide with Bicliat's opinion, that the 
great sympathetic derives its origin from the spine 
and not from the brain, with which it has only very 
slender comimiiiications. 

if(4>€«ul We have thus attempted to delineate the charac- 

( uiidufion of those powers by which the living animal 
body is distinguislied from tliose of tlic inert mate- 
. ^ rials tliat enter into its composition, and of which 
tlie combined effects constitute wlmt is called /i/e / 
and wc have furtlier endeavoured to investigate the 
laws of tlieir mutual ^connections and de))cndcncie8. 
If the views we have pre^ted are correct, they 
will enable us to detect the fallacy of those define 
tions of the vital principle, whicli have been from 
time to time advanced, in violation of the just rules 
of philosophical induction. The real state of tlic 
science docs not yet authorize tliat degree of gene- 
ralization which Uicse definitions Vould ioaplv. We 
are not warranted by the phenomena already known, 
in regarding life as the effect of any single power. 
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The attempts of Brown, of Hunter, and of Bichat, Pliy»iologr. 
to reduce tlie science to this state of simplification 
ore premature, and have been the means of retard- 
ing, instead of promoting,,the [irogress of real know'- 
ledge. The error has sometimes been tliat of gene- 
ralizing }>artial views ; so that one claas of ftuts has 
been assumed as comprehending all the rent; but 
most frequently it has consisted in including a va- 
riety of disbitnilar phenomena under the same com- 
mon principle. We' may take as an instaiuiwof tlie 
former, tJie definition of Le Gallois, which takes 
cognizance only of the nervous power, as if this 
were the sole characteristic of life. ** Life,” says 
he, is owing to an impression made by artcri.d 
blood on tlie brain and spinal marrow, or to the 
principle wliich results fVoin this impression ;” — a 
definition which would totally exclude the life of 
animals that have neither bruin, nor spinal marrow, 
ncr arterial blood, nor circulation, which is the case 
with so large a proportion of beings in the mferior 
ranks of the animal creation. As an example of the 
latter error, we may adduce the language of Hunter, 

IV ho talks of life as the effect of a peculiar and sub- 
tile mutter, the materia vitee dij/'usa ; a hypothesis 
analogous to those in na|urul philosophy, by which 
the phSiomena of matter are attempted to lie explain- 
ed by the intervention of an etherial fluid, diftiised 
tbr6ughout all space. To pursue these speculations, 
would be to wander in the regions of visionary 
hypothesis, where fdiie^ assumes the garb of science, 
and whe’re truth is obscured by the clouds of mys- 
tidom. The attempt to reduce the vital phenome- 
na to a single law, is us vain as would be a similar 
endeavour with regard to the pheiioinena of the in- 
organic world. Ihe effects of gravitation, electri- 
city, magnetism, cohesion, elasticity, and chemical 
affinity, have been sometimes regarded as modifica- 
tions of a single pruiciple of attraction* But this is 
a simplification not warranted by the facts ; although 
future researches may possible enable us to recog- 
nize the identity of some of these principles with 
others. The recent discovery of Professor CBrsted, 
indeed, entitles us to hope tliat such will ere long 
be the result with regard to electricity and magnet- 
ism. In like manner, the muscular, the nervouS', 
the sensorial, and the organic powers, may be esta- 
blished as separate agencies in the living body ; and 
no speculative ingenuity is able to reduce them tf^ a 
single power ; unless, indeed, we call to our aid an- 
otlier and a totally different class of relations, name- 
ly, those wliich they bear to the general object they 
concur in producing. But against such a substitu- 
tion of finul%r physical causes, wc have abnaady en- 
tered our serious protest. The latter are the only 
legitimate objecta^hf philosophical ani^ysia, and no 
oUier can furnisK a solid basis for 4^ physical 
sciences. This foundation being once firmlv'^i^- 
blished in physiology^subseaiieiit inquiries will con- 
sist in the analysis of complex plxenomena into the 
several principles from which they result ; and we 
nay then pursue witli safety the more ia^'ioatmg 
study of final causes, and trace tlie odmirlDle sub- 
ordination of purposes, and the skilful combination 
of means fbr attaining distant ends, which marks, 
the whole series of phenomena presented to us by 
living beings. (w.) 
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pjarftir. PHYSIOLOGY OF VEGETABLES. See Vb- 

GETABLE PHYSIOLOGY. 

PINDAKIES. See India. 

PLAYFAIR (John)« asMathematician and Philo- 
fopi^er of great eminence and celebrity ; and so pe- 
culiarly a benefactor to this publication, as would 
have made it fit that some memorial of him should 
be preserved iii these pages, even if it could have 
been surmised that it might not have been found in 
any otWer place. There arc few names, however, in 
the recent history of British Science that are more 
extensively or advantageously known, or of which 
the few particulars that remain to be recorded will 
be more generally interesting. Ilia life, like most 
others that have been dedicated to the silent pursuits 
of learning and science, docs not abound in inci* 
dents or adventures; but it is full of honour, both 
for the individual and the studies to which he was 
devoted, and may be read with more profit than 
many more ambitious histories. 

He was the eldest son of the Reverend James 
Playfahr, minister of Benvie, in Forfarshire ; in which 
place he was born on the lOth of March 174S. 
He resided at home, under the domestic tuition 
of his father, till the age of fourteen, when^ he en- 
tered at the University of St Andrews; and was 
almost immediately distinguished, not merely for 
his singular proficiency in mathematical learning, 
but for the extent of his general knowledge, the 
clearness of his judgment, and the dignity and pro- 
priety of his conduct. A remarkable testimony to 
this effect has been lately made public In an early 
Letter of the late Principal George Hill, who was, at 
this time, one of his fellow students, and was himself 
so remarkable for early talent, that wc find It re- 
corded of him, that he had privately composed an 
excellent sermon in the tenth year of his age ! A 
youth of this description cannot be supposed to have 
been very indulgent in his estimate of the merits of 
his competitors ; and It could, therefore, have been 
no ordinary measure of ability that called forth the 
following ingenuous avowal, in a confidential Letter 
to his mother ; ** Playfair has very great merit, and 
more knowledge and a better judgment than any of 
his class fellows. I make no exceptions ; my parts 
might be more showy, and the kind of reading to 
which my inclination led me, was calculated to en- 
able me to make a better figure at St Andrews; 
but in judgment and understanding I was great- 
ly inferior to him.** (Dr Cook's Life of Princi^ 
pal Hill.) It is scarcely a stronger, though un- 
doubtedly a very different proof of him rare attain- 
ments, that when the Professor of Natural I’hiloso- 
phy, Wilkie, the once celebrated ituthor of the Epi» 
gojiiad, was prevented by indisp^iition from deliver- 
ing the regular lectures, he used generally to dele- 
gate the task of instruction to his youthful pi^il. 
Wilkie, besides being a scholfr and philosopher of 
no mean note, was a man of primitive benevolence and 
int^rity, and of great vivacity ia. conversation; and 
tbd' friendship which, ^ in spite of the disparity of 
tfieir years, was speedily formed between him and 
young nayfair, speaks as much for the social and 
moral character of the latter, as hrs substitu- 
tion of him in the class-room docs for his early 
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proficiency in science. On this last subject we PJayfair. 
shall mention but one fact more. In 176ft when 
only eighteen years of age, he offered himself, with 
the approbation of his instructors at St Andrews, as 
candidate for the Professorship of Mathematics in 
Marcschal College, Aberdeen, and sustained, with 
the most distinguished credit, an examination or com- 
parative trial, which lasted eleven days, and em- 
braced nearly the whole range of the exact sciences. 

Out of the six competitors who entered the lists 
against him, two only were judged to have excelled 
him, — the Reverend Dr Trail, who was appointed to 
the office, and Dr Hamilton, who afterwards succeed- 
ed to, and has long filled it with much reputation. 

In 1769 , he removed to Edinburgh, where his 
merit and modesty very soon introduced him to the 
friendship of Dr Robertson — Adam Smith — Dr Mat- 
thew Stewart— Dr Black, and Dr Hutton ; viith all of 
whom he continued in terms of the utmost coidiu- 
lity during the whole period of their lives. In 1 77S> 
he was a candidate tor the Profebsorship of Natural 
Philoso))hy at St Andrews, vacant by the death of 
his trie ad Dr Wilkie. There w'as no comparative 
trial on this occasion; and he was again unsuccessful 
«-uDder circumstances, which have led one of the 
mobt dutiful bons of that University (Dr Cook, in 
his Life of Principal Hill) to remark, “ how much 
it suffered in tlius losing a man, by whose talents its 
reputation would have been so highly promoted.” 

In the course of the same year, the death of his fa- 
ther suddenly devolved upon him tlic burden of 
supporting the family, and admonished him no long- 
er to delay the final election of a profcbbion. He 
hud been with a view to the Church, and 

was every Vay qualified to accept a living on the 
establishment; but hls decided predilection for 
science had hitherto made him hesitate about en- 
gaging in a vocation, the duties of which, he felt, 
if conscientiously dibcharged, would necessarily in- 
terfere, to a great extent, with the studies he was 
loth to abandon. In this emergency, however, he 
thought himself no longer enlitled to indulge in 
those predilections— and, accordingly, made appli- 
cation to Lord Gray, the patron, for a presentation 
to the livings of Liff and Benvie, which had been 
filled by his father. His Lordship was too well 
aware of his merits to hesitate about conferring so 
great a benefit on the parishioners ; and immediately 
issued a presentation in his favour, although, from 
some challenge of his right to the patronage, induc- 
tion was not obtained till late in the year 1773. 

From this period, till 1782, Mr Playfair was con- 
stantly resident at Liff, and occupied almost ex- 
clusively with the pastoral duties of his office. In this 
retreat, his leisure hours were dedicated to the edu- 
cation of his younger brothers^ and to a very close 
and intimate correspondence with Mr Robertson (now 
Lord Robertson), the of the illustrious historian, 
to whom he seems to have confided the remarks that 
occurred to him upon the different authors he per- 
used, and the subjects of speculation which they sug- 
gested. We cannot help hoping, Chat some selection 
from this correspondence may one day be given to 
the public. In the year 1 779, he contributed to the 
Transactions of the Ropal Society of London a paper 
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Playfair. On the Arithmetic of Impossible Quantities, which 
exhibits, within a very small compass, a striking ex- 
ample of the rare and admirable talent of detaching 
the sound spirit of science from what may be termed 
its mysticibin, and circumscribing, by the most prc- 
dsu and luminous boundaries, the vague and utdi* 
cnited inquiries into whicli many mathematicians had 
been seduced by the nature of the instruments they 
employed. 

In the year 1782 he was induced, by very advan- 
tageous offers, to resign his charge, and to superin- 
tend the education of the present Mr Ferguson of 
llaitli, and iiis brother. Sir Ronald ; an arrangement 
whicli restored him, in a great measure, to the lite- 
rary and scientific society of Edinburgh, and en- 
abled him to gratify himself by a personal introduc- 
tion to several of the most eminent cultivators of 
science in London, lie had repeatedly visited Dr 
Maskclyne, Astronomer Royal, while that ingenious 
mathematician was busied, in 177‘L in making a se- 
ries of observations in Perthshire on the attraction 
of mountains ; and while sharing the shelter of his 
tent on the side of Sciiehallien, contracted with him 
a cordial friendship, which continued unbroken for 
* the remainder of their lives. Under these honour- 
able auspices, he made his first appearance in Lon- 
don i/i 1782, and was speedily introduced to all 
tlio^e in whom he was likely to take most interest. 
He seems to have kept a pretty full and correct 
journal of all that he observed during this jour- 
ney to the metropolis ; and a portion of it, which is 
prefixed to the late collection of his works, is, in 
our judgment, one of the most interesting parts 
of that publication. It is not only written with 
great elegance and accuracy, but alFordf,*j)9fthe free, 
candid, and pointed observations which it contains 
on the different individuals with whom he comes in 
contact, a very remarkable proof of his quick and 
sagacious perception of character, and his power of 
selecting and turning to account, even in the fever 
and distraction of a first visit to such a scene, all that 
was really worthy of careful observation or perma- 
nent remembrance. 

In d78.5 he was received into the University of 
Edinburgh, in consequence of an arrangement be- 
tween his two illustrious associates, Dr Adam Fergu* 
son and Mr Dugald Stewart. Mr Stewart exchanged 
the chair of Matlicmatics, in which he had succeed- 
ed to his father, for that of Moral Philosophy, which* 
had been lopg filled by Dr Ferguson ; who, finding 
that the delicate state of his health would prevent him 
from dibchurging the active duties of the mathemati- 
cal professor, immediately devolved them upon Mr 
Playfair, for^whom he procured the appointment of 
joint professor in that department. 

In 1788 he published, in the Transactions of the 
Rot^al Society of Edinburgh, ** A Biographical Af> 
count of Dr Matthew Stewart f which is remarkable, 
not only for the case and purity of the style, but also 
for containing a singularly clear and interesting ac- 
count of -the labours of Ik Simson in the restoration 
of the ancient geometry, and of the success both of 
him and Dr Stewart in adapting the elegant simpli- 
dty of the Greek methods of investigation to pro- 
blems which had previously been regarded as inso- 
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luble except by the aid of the modern analysis. He PlayfUr. 
also published, in the same year, a paper On the 
Causes which affect the Accuracy of Barometrical 
Measurements, which is written with all the perspi- 
cuity, caution, and sagacity, that constitute the great 
excellence and the great difficulty of such disquisi- 
tions, where scientific principles are employed to give 
precision to physical observations. 

In 1790 he published in the same Transactions a 
paper of still greater interest and delicacy. On the 
Astronomy of the Brahmins ; — a subject which had 
been recently recommended to the notice of the Eu- 
ropean scientific world by the curious and learned 
observations of M. Bailley, in his General History of 
Astronomy^ but had never met with so minute and 
scrupulous an investigation as it now received at the 
hands of Mr Playfair. The whole treatise is written 
with a beautiful perspicuity, in an admirable spirit of 
candour and ingenuity, and in a style more elegant 
and spirited than had yet lent its attraction to sub- 
jects so recondite and abstruse. The publication 
accordingly attracted very general notice, botli in 
Europe and Asia ; and gave rise to much discussion 
and research, the final value and result of which does 
not seem to be yet ascertained. This was followed 
in 1794> by a learned. and very beautiful treatise On 
the Origin and Investigation o/' Portsms, in which 
the obscure nature of the very comprehensive and in- 
definite theorems to which this name was applied by 
the ancient geometers, is explained with the most 
lucid simplicity ; and the extraordinary merits of Dr 
Simson, in deducing their true theory from the very 
vague and scanty notices of them which had come 
down to his time, are commemorated wkh a noble 
spirit of emulation. 

In 1795 he published his Elements of Geometry, 
for the use of the pupils attending his class ; a work 
which has since been held in such estimation by the 
public, 06 to have gone through five editions of 1000 
copies each, four of which were called for since tlie * 
work ceased to be used as a clius-book in the University 
of Edinburgh. In 1797 he composed a sequel to hia 
first paper on the Indian Astronomy, in the shape of 
Obseivations on the Trigonometrical 2'ables oj the 
Brahmins j and also a masterly collection of Theo^ 
rems on the Figure oJ the Earth, It is also understood 
that he occupied himself a good deal at this time in 
the preparation of an Essay On the Accidental Die* 
coveries made by Men of Science while in Pursuit of 
some other Object; although we find no portion of this 
curious discussion in the late collection of his worka. 

His excellent and ingenious friend Dr Hutton 
died in the year last mentioned ; and Mr Playfair 
having undertaken to draw up a biographical ac- 
count of him for tim Royal Society, was first led to 
study his ingenious, but somewhat crude specula- 
tions on tlie Theory of the Earth, and aRerwards to 
lend them the assistance of his own powerful pen in 
his Illustrations cf the Huttonian Theory, This 
Vfork, on which he bestowed more time and labour 
than on any of his other productions, did not 
appear till 1802 ; and it was not till 1803 that be pre- 
sented to their associates his admirable Memoir of 
their departed friend. 

Whatever opinion may be formed, now or bereaf- 
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riuyfair. tcr^ of the truth or soundness of the suppositions by 
which Dr Hutton endeavoured to explain the actual 
state and condition of our globe, it is impobsiblo to 
doubt that Mr Playfair’s illustration of that theory 
must always be ranked among the most biilliant and 
powerful productions of philosophic geniii«i. The 
beautiful clearness^ and captivating cloqiu nee, with 
which tiie system itself is uitfpldod and explained — 
the spirit and force of reasoning with which all the 
objections to it are combated-— the skill with which 
the infinite variety of facts which it brought into 
view arc combined into one grand and legitimate 
induction — and the judgment and extent of learn- 
ing by which so many large and profound views 
of nature are brought to bear upon the points in 
discussion, and blended into one large and discur- 
sive argument, uniting the utmost logical preci- 
sion with the richest variety of topics, and the 
highest graces of composition — are mciits which 
have been universally acknowledged in this perform- 
ance, even by those who have not been convinced by 
its reasonings — and have extorted, even from the 
fastidious critics of France, the acknowledgment that 
*• Mr I’layfair writes ns well as Bufton, and reasons 
ir.comparubly better." 

Tlie biographical account of Dr Hutton is by far 
the best of Mr Playfair’s productions in this line, 
and contains not only an elocpiont and luminous ac- 
count of the speculations in which he was engaged, 
but what is too often forgotten in this species of bio- 
graphy, a charming portrait of the individual — drawn, 
no doubt, by a favourable hand, but gaining far more 
in grace and etfeet than it can possibly have lost in 
coiToctiiLSs, from the softening colours of affection. 

in J80/> he quitted the chuir of Mathematics to 
succeed Professor Uobison in that of Natural Phiio- 
*op!iy. The appointment of Mr Leslie, ns his suc- 
cessor in the chair of Mathematics, was opposed ut 
the time by a majority of the Presbytery of Edin- 
' burgh, and made the subject of very angry discussion, 
as well in various ])ublicution8 as in the General As- 
sembly of tile Church of Scotland. Fiom Both these 
fii’lds of contention the opponents of MnLieslie retired 
discomfited, and in the opinion, we believe, of many uf 
the lookers on, disgraced. Among the heaviest blows 
they hud to sustain were those that parted from the 
hand of Mr Playfair. lie first addressed a Letter to 
the Lord Provost, in which, after asserting, with in- 
finite spirit and freedom, the dignity of the science 
in question, he openly imputes the new sprung zeal 
for orthodoxy, which had prompted the attack on Mr 
I/C'slic, to a wish nr design on the part of some of the 
clergymen of Kditd)urgh to obtain for thomselves a 
number of the chairs in that University, which had 
hitherto afforded sufficient occupation to the undis- 
tracted industry of lay men : and when this denun- 
ciation brought upon him a series of acrimonious and 
unhandsome attacks, he replied to them all in a 
pamphlet of greater bulk, written in a style of which 
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the high polish and elegance only serve to give a Playftiir. 
keener edge to the unsparing severity of the expo- 
sores which it conveys. * We do not know, indeed, 
where to find a more perfect model of* polemical or 
controversial writing ; and much as it w'as to be re- 
gretted that an occasion should have arisen for cin- 
ploying such a pen and such a mind as Mr Play- 
fair’s on any temporary or personal theme, it is impos- 
sible not to admire the cxtiaoi dinary talent and vi- 
gour w'ilh w'hich, when the occasion did arrive, Ivc 
could turn talents, exercised in fur other studies, to 
the purposes suggcnted by the emergency. 

In 1807 he was elected a Fellow of the Royal So- 
ciety of London, and soon after presented to that 
Jenrned body his IJfhologicnf Survetf oj Schehnllnn, 

In 1800 he contributed to the Edinburgh 'Iransac- 
iiona an excellent paper Solids of llic 
Ait/actinUt and in 181!;/, another On the /^?(jg/rss of 
IletU in Spherical 

lnJ81]< he published, in two volumes 8vo, for 
the Use of his eliis's, an elementary woik ol great 
value, under the title of Outlines of hUitnral Pit /o- 
sophy. For some years before this, he had been 
inueli occupied in digesting the plan and collecting 
the materials for a giently enlarged edition of his 7L 
lustrations of the Huitonian ’Jlaory ; with a vievv to 
w’liich, he hud not only carcfldly perused and extract- 
ed a vast body of voyages and travels, hut had 
made various journeys, and ver}^ minutely examin- 
ed aliAOSt all the places in the Briti»h dominions, 
the structure of which promi>ctT to throw an^ Iigjit 
on the subject ol his researches. No part of tin* 
work, however, was actually written, whin the prt- 
parution for it was suspended by his being inducixl 
to diaw up for this publication an introductory Uis^t r- 
fatioH on the Profirext Malheniatiial and Plii/\ical 
Scitnccj — a treatise which, though its author liad 
written nothing ilso, w'uuld itself suffice to c.ur\ hi^ 
uauiedown with distinction to the latest posterity'. 

The soundness of judgi:)ent—-the beauty uf the w ru- 
ing — the extent of knowledge — the candour and 
precision of the catimutes of character, and the noble 
spirit of liberality' and generous admiration fur genius 
which breathes through the whole peifoiniarice, trivc 
it an utrraclion which is rarely to he found in works 
of the same erudition, and renders it not only one of 
the most instructive, but one of the most interesting 
publications that philosophy has ever bestowed on 
the world. 

In 181.^ he drew up for the Roybal Society of 
Edinburgh a very interesting Memoir of his distin- 
guished predecessor Dr .John Robison — a philoso- 
pher in whose early life there was more adventure, 
and in his later days more political prejudice, than 
wc usually find to diversify the history of men uf 
science. Nothing can he more spirited and interesv 
ing than Mr Playfair's account of the former — no- 
thing more manly and tender than Ida reluctant but 
decided protestation against the excesses of the latter. 


• This piece is entitled, I^cttcr to the Author oJ the Kxannnation u/" Mr Stewart's Short Statement of 
Facts relative to the Election of Projessor Leslie, 8\o, Edinb. 1806. It has not been reprinted in the re- 
cent collection of his works. 
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Play fair. Afler the general peace, in 1 81 5> had at lost opened 
— the Continent to Britibli inquirersi Mr Playfair, at the 
age of sixty-eight, undertook a long journey through 
France and.Switzerland into Italy, and did not return 
for a period of nearly eighteen months. Ills principal 
attention was directed to the miiicralogical and geo- 
logical phenomona of the different regions which he 
visited, and he made many notes with a view to the 
great object, which he was not destined to accom- 
plish, namely, the extension and new modelling of his 
Illustration6 of the Hui Ionian Theory, Every object of 
liberal curiosity, however, had for him an attraction 
as fresh ns in his earliest youth, and the social sim- 
plicity and benevolence ofhis clmracter and manners 
insured him a ffivourable reception in every new so- 
ciety to which he was introduced. 

Oil his return from this expedition, he employed 
himself chiefly in preparing the Second Part of the 
DUsertalion to which wc have alluded; and he also 
diew up a Memoir on the \aval Tactics oj Mr Clerk 
tifKlduty which was pqblislied after Ids death in the 
Philosophical TinnAactions, though only a fragment 
of a projected Hie of Mr Clerk which he did not 
live to complete. Ilis health had been, occasionally 
broken for several years by the recurrence of a paiti- 
fiil affection of the bladder, which appeared with 
increased severity in the early part of 181.9, but was 
so far got under as to enable him to complete his 
course of lectures in the spring. It returned, how- 
ever, in a still more disticssing form in the sum- 
mer, and at last put a period to his life on the i9th 
of July. Though suffering great pain during the last 
part of his confinement, he retained not only his in- 
t(‘llectual faculties €|uite unimpaired, but the serenity 
and mildness of bis spirits, and occupied himself till 
uithiii ii few days of his death in correcting the proof 
sheets of' the Dis^ei talwn ; the printing of the Se- 
cond Part of which had commenced sometime before 
his last illness. * 

Ilefore concluding these notices of Mr Playfair’s 
scientific and literary labours, we have still to men- 
tion, that, from the year 1K04', he was a frequent con- 
tributor to the Edinburgh Itcvicviy and that, though 
most of his articles were of a sejentihe descrip- 
tion, he occasionally diverged into the held of ge- 
neral literature, or indulged in the refinements of 
metaphysical speculation. Many of his scientific 
articles attracted great attention on the Continent as 
well as at home ; and several of them areVritten with 
a force and beauty that might well entitle them to 
a higher place than the pages of a periodical nublica- 
tion. There is no general account of the great facts 
and principles of astronomy, so clear, and compre- 
hensive, and exact, nor half so beautiful and majes- 
tic in the writing, as his account of La Place’s Me- 
camque Celeste, in the eleventh volume of the publi- 
cation just mentioned. 

In this brief sketch of the events of Mr Playfair's * 


life, we have purposely omitted any general ac- 
count either of his personal character, or of the 
distinguishing features of his intellectual powers and 
habits ; thinking it better to give those by them- 
selves, in the words in which they were recorded, 
to the satisfaction,' we believe, of most of those 
who knew him intimately, in a periodical Journal 
which appeared a short time after his death. The 
portrait there given has been pronounced by one of the 
earliest and most illustrious ofhis 6urviving*fricnds, ** a 
faithful and perfect resemblance ;'’j' and has accord- 
ingly been allowed a place in the prefatory Memoir 
which bis nephew has prefixed to the recent Collec- 
tion ofhis WorlA. 
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It bos struck many people, we believe, as very 
extraordinary, that so eminent a person os Sir Play.r 
fair should have been allowed to sink into liis grave 
in the midst of us, without calling forth almost so 
much as an attempt to commemorate his merit, even 
in a common newspaper ; and that the death of a 
man so celebrated and so beloved, and, at the same 
time, BO closely connected with many who could well 
appreciate and suitably describe his excellences, 
should be lefk to the brief and ordinary notice of the 
daily obituary. No event of the kind certainly ever 
excited more general sympathy ; and no individual, 
we arc persuaded, will be longer or more affection- 
ately remembered by all the classes of his fellow-ci- 
tizens ; and yet it is to these very circumstances that 
we must look for an explanation of the apparent ne- 
glect by which his memory has been followed. Ills 
humbler admirers have been deterred from express- 
ing their scntimeius by a natural feeling of unwil- 
lingness to encroach on the privilege of those whom 
a nearer approach to bis person and talents rendere<l 
more worthy to speak of them, — while the karnecl 
and eloquent among his friends iiavc trusted to each 
other for the performance of a task which they could 
^not but feel to be painlul in itself, and not a little 
difficult to perform as it ought to be ; or perhaps 
have resbrv^ for some more solemn occasion that 
tribute for ^ich the public impatience is already at 
its height. 

“ Wc beg leave to assure our readers that it i«? 
merely from anxiety to do sonuthing to gratify this 
natural impatience that wc presume to enter at all 
upon a subject to which we are perfectly aware that 
we are incapable of doing justice : For of Mr Play- 
fair's scientific attainments, — of his proficiency in 
those studies to which lie was peculiarly devoted, wc 
arc but slenderly qualified to judge : But, we believe 
we hazard nothing in saying that he was one of the 
most learned mathematicians of his age, and among 
the first, if not the very first, who introduced tlip 
beautiful discoveries of the later continental geome- 
ters to the knowledge of bis countrymen ; and gave 
their just value and true place, in the scheme of Ku- 


* Besides the Djsseutation, Mr Playfair contributed to this Supplement the valuable biographical ac- 
count of and the still more valuable article on Physical Astronomy. 

■J- Letter from Mr Dugald Stewart to Dr Playfair, in the Appendix to the Biographical Account ol Pto- 
fessor Playfair, prefixed to the Collection ofhis Works, published at Edinburgh in I8i22, in 4- vols. 8vo. 
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ropcan knowledge, to those important improvements 
by which the whole aspect of the abstract sciences 
has been renovated since tlie clays of our illustrious 
Newton. If he did not signalize himself by any 
brilliant or original invention, lu* must, at least, be 
allowed to have been a most generous and intelligent 
judge of the achievements of others; us well. as the 
most eloquent expounder of tliat great and magnifi- 
cent system of knowledge wliich hus been gradually 
evolved by’the successive labours of so m.my gifted 
individuals. lie possessed, indeed, in the highest 
degree, all the characteristics liotli of a fine and a 
powerful understanding, — it once penetrating and 
vigilant, — but more distinguished, •perhaps, for the 
caution and surcncss of its march, than for the bril- 
liancy or rapidity of its movements, — and guided and 
adorned through all its progress by the ‘iiost genuine 
enthusiasm for all that is grand, and the justest taste 
for all that is beautiful in the Truth or the Intellec- 
tual Energy with which he was habitually conver- 
sant. 


To what account these rare qualities might have 
been turned, and what more brilliant or lasting fruits 
they might have produced, if his whole life had 
been dedicated tolhe solitary cultivation of science, 
it is not for us to conjecture ; but it cannot be 
doubted that they added incalculably to his emi- 
nence and utility as a Teacher; botli by enabling 
him to direct his pupils to the most simple and lu- 
minous methods of inquiry, and to imbue their minds, 
from the very commencement of the study, with that 
fine relish for the truths it disclosed, uiul that high 
sense of tlie majesty with which they were invested, 
that predominated in his own bosom. While he left 
nothing unexplained or unreduced to its proper place 
in the system, he took care that they should never 
he perplexed by petty difliciiltics, or bewildered in 
useless details, and formed lliern betimes to that 
elcar, masculine, and direct method of investigation, 
by which, witlt the Ica^t labour, the greatest advan- 
ces might he accomplished. 

“ Mr Playfair, however, was not mcr^ a teacher; 
and has fortunately left behind him* variety of 
works, from which other generations may be en- 
abled to judge of some of those qualifications which 
so powerfully recommended and endeared him. to his 
contemporaries. It is, perhaps to be regretted that 
so much of his lime, and so large a proportion of his 
publications, should have been devoted to the sub- 
jects of the Indian Astronomy, and the iluttonian 
Theory of the Earth. Por though nothing can be 
more beautiful or instructive than his speculations on 
those curious topics, it cannot be dissembled that 
their results are less conclusive and satisfactory than 
might have been desired, and that his doctrines, from 
the very nature of tlie subjects, are more question- 
able than \vc believe they could possibly have been 
on any other topic in the whole circle of the sciences. 
To the Brst, indeed, he enme under the great disad- 
vantage of being unacquainted with the Eastern 
tongues, and without the means of judging of the 
authenticity of the documents which he was obliged 
to Assuhic as the elements of his reasonings ; and as 
to the other, though he ended, we believe, with be- 
ing a very able and skilful mineralogist, we think it 
Is now generally admitted that that science docs not 


yet afford sufficient materials for any positive con- 
clusion ; and that all attempts to establish a Theory 
of the Ear til must, fur many years to come, be re- 
garded as premature. Though it is impossible, there- 
fore, to think too liiglily of the ingenuity, the vigour, 
and the eloquence of those publications, we arc of 
opinion that a juster estimate of Mr Playfair’s talent, 
and a truer picture of his genius and understanding, 
is to be found in his other writings ;— in the pnptrs, 
both biograjihicul and scieiitiHc, with which he has 
enriched the Transaclions of oUr Uo3'al Society ; — 
his account of Laplace, and other articles which Iw 
is understood to have contributed to the Edhibnr^rh 
llcxncxv, — the Ouiiiucs of his Lectures on Natuioi' 
iiiul, above all, his Inirodiictui y IJis^ 
course to tlie Supplemehf in t/ic Enc^cloptedia JJrilan- 
nicdy w'lth the final correction of which he was occu- 
pied up to the last moments that the progress of his 
disease allowed him to dedicate to any intellectual 
exertion. 

“ With reference to these ivorks, wc do not think 
W'C arc influenced by any national, or other partia- 
lit}’, when w'c say th.it he was certainly one of the 
best writers of his age ; and even that we do not now 
recollect any one of his contemporaries who was so 
great a master of composition. There is a certain 
iiiellow'ncss and richness about his style, which adorns 
without disguising tlie weight and nervoU'‘ne‘‘S, which 
is its other great characteristic, — u sedate graceful- 
ness and manly simplicity in the more level passages, 
— and a mild majesty and eonsidciatc enthusiasm 
where he rises above them, of which we scarcely 
know where to find any other example. 'J'luTe is 
great equability, too, and sustained force in every 
part of his writings. lie never exhausts hihi'^elf in 
Hashes and epigrams, nor languishes into tanunc^s 
or insipidity ; at first sight you would say that plain- 
ness and good sense were tlie predominating qiiali- 
lies; but hy and bye, tin's simplicity is enriehed with 
the delicaie and vivid colours ofafiiic imagination, — 
the free and forcible touches of a most powtrl'ul m- 
tellcct, — and the lights and shades of an unerring 
and harnioiiizing taste. In comparing it with the 
styles of ins mos^ celebratt dcontcniporaiies, uc would 
say that it was more purely and peculiarly a i^titlcn 
style, — and, therefore, rejected those ornanienfft that 
more properly belong to oratory. It had no impetu- 
osity, huriy^ or vehemeuce, — no hursts or sinhhn 
turns or abruptions, like that of Purke ; and though 
eminently sinooili and melodious, it was not modu- 
lated to^aii Liin/orni system of solemn declamation 
like that of Johnson, nor spread out in the richer 
and more voluminou'* elocution of Stewart; nor still 
less broken into rhal patch-work of scholastic pedan- 
try^and converFUtional smartness which has found its 
admirers in Gibbon. It is a style, in short, of great 
freedom, force, and beauty; but the deliberate style 
of a man of thought and of learning, and neither 
that of a wit throwing out his extempnres with an af- 
fectation of careless grace, — nor of a rhetorician 
thinking more of his manner than his matter, and do- 
termined to be admired for his expression, wliatevcr 
may be tlie fate of his sentiments. 

** His habits of composition, as we Iiavc under- 
stood, were not perhaps exactly what niigiit have been 
expected from their i esiilts. He wrote rather slowly, 
12 
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Playfair. ««-and hia first skctclies were oflcn very slight and 
imperfect, — like the rude chalking for a masterly 
picture. His (Acf effort and greatest pleasure was 
in their revisal and correction ; and there were no 
limits to the improvement which resulted from this 
application. It was not the style merely, or indeed 
chiefly, that gained by it : The whole reasoning, 
and sentiment, and illustration, was enlarged and 
new modelled in the course of it, and a naked out- 
line became gradually informed with life, colour, and 
expression. It was not at all like the common fi- 
nishing and polishing to which cureful authors ge- 
nerally subject tlie first draughts of their composi- 
tions — nor even like the fastidious and tchtativc alter- 
ations with which some more anxious writers assay 
their choicer passages. It was hi fact, the great 
filling in of the picture— the working up of the fi- 
gured zoej'tt on the naked and meagre ?i'oof that had 
been stretched to receive it ; and the singular thing 
in his case was, not only that ho loft this most mate- 
rial part of his work to be performed after the whole 
outline had been finished, but that lie could proceed 
with it to an indefinite extent, and enrich and im- 
prove as long <*is lie thought fit, without any risk cither 
of destroying the proportions of that outline, or in- 
juring the liiirmony and unity ofthe design. He was 
pel feet ly aware, loo, of ilie possession of this extraor- 
dinary power, and it was partly, we presume, in conse- 
qiienco of this consciousness that he was not only at all 
times roidy to go on with any work in which he was 
engaged, without waiting for favourable moments or 
hours of greater alacrity, but that he never felt any 
of those doubts and misgivings as to bis being able to 
get creditably through with bis undertaking, to wliieh 
we believe most authors are*occa^ionally liable. As 
lie never wrote upoiT any subject of which he was 
not perfectly master, he was secure against ail blun- 
ders in the substance of what he had to say ; and 
felt quite assured, that if he was only allowed time 
enough, he should finally come to say it in the very 
best way of which lie was capable. He bad no 
anxiety, therefore, either in undertaking or proceed- 
ing with his t.'iAs; and intermitted and resumed 
them at liis convenience, with tlic comfortable cer- 
tainty, that all the time be bcstow'cd on them was 
turned to good account, and that wdiat was left im- 
pel feet at one sitting might be finished with equal 
ease and advantage at luiother. licing thus per- 
fectly sure both of bis end and his means, he expe- 
rienced, in the course of his compositions, none of 
that little fever of the spirits wiiL which that opera- 
tion is so apt to be accompanied. He had no ca- 
pricious visitings of fancy wliicli it was necessary to 
fix oil the spot or to lose for aver, — no casual inspi- 
ration to invoke and to wait for, — no transitory and 
evanescent lights to catch before they faded. All that 
was in his mind was subject to his control, and ame- 
nable to bis call, though it might not obey at the 
moment; and while Ins taste was so sure, that he 
was in no danger of overworking any thing that he 
had designed, ail his thoughts and sentiments had 
that unity and congruity, that they fell almost spon- 
taneously into harmony and order ; and the last add- 
ed, incorporated, and if^similated with the first, as if 
they had sprung simultaneously from the same happy 
conception. 
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“ But we need dwell no longer on qualities that l’layfal»* 
may be gathered hereafter from the works he has " ^ 
left behind him. They who lived with him mourn 
the most for those which will be traced in no such 
memorial ; and pri/c far above those talents which 
gained him his high name in philosophy, that per- 
sonal character which endeared him to liis friends, 
and shed a grace and a dignity over all the society in 
which he moved. The same admirable taste which 
is conspicuous in his writings, or rather the higher 
principles from which that taste was but an emana- 
tion, spread a similar charm over his whole life and 
conversation ; and gave to the most learned Philoso- 
pher of his day tlic manners and deportment of the 
most perfect Gentleman. Nor was this in him the 
re«^ult merely of good sense and good temper, assist- 
rd by an early familiarity with good company, and a 
consequent knowledge of his own place and tliat of 
all around him. His good breeding was of a higher 
descent ; and his powers of pleasing rested on some- 
thing better than mere companionable qualities. 

With the greatest kindness and generosity of na- 
ture, he united the most manly firmness, and the 
highest principles of honour, — and the most cheer- 
ful and social dispositions, with the gentlest and 
steadiest aifections. Towards women he had alwa>8 
the most chivalrous feelings of regard and attention, 
and w'as, beyond almost all men, acceptable and 
agreeable in their society, — though without the least 
levity or pretension unbecoming his age or condi- 
tion : Anri such, indeed, was the fascination of the 
perfect simplicity and mildness of his manners, that 
the same tone and deportment seemed equally ap- 
propriate in all societies, and enabled him to delight 
the young and the gay with the same sort of con- 
versation which instructed the learned and the grave. 

There never, indeed, w'as a man of learning and ta- 
lent who appeared in society so perfectly free from 
all sorts of pretension or notion of his own import- 
ance, or so little solicitous to distinguish himself, 
or so sincerely willing to give place to every one • 
else. Kven upon subjects which he had thorough- 
ly studied, he was never in the least impatient to 
speak, and spoke at all times without any tone of 
authority ; wdiile, so far from w'ishing to set off what 
lie had to say by any brilliancy or emphasis of ex- 
pression, it .seemed generally as if he had studied to 
disguise the weight and originality of his thoughts 
under the plainest form of speech and the most quiet 
and indiirerent manner : so that the profoiindcst re- 
marks and subtlest observations were often droppcsil, 
not only without any solicitude that their value 
should be observed, but without any apparent con- 
sciousness that they pos^^cssed any. Though the 
roost social of luiman beings, and the most disposed 
to encourage and sympathise with tlie gaiety and 
joviality of others, his own spirits were in general 
rather cheerful than gay, or at least ne«^er rose to 
any turbulence or tumult of merriment' ; and while 
he would listen with the kindest indilgcnce to the 
more extravagant sallies of his youi^cr friend^, and 
prompt them by the heartiest appohation, his own 
satislliction might generally be tMccd in a slow and 
temperate smile, gradually map^hng over bis bene- 
volent and intelligent feature# And lighting up the 
countenance of the Sago wth the expression of the 
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Playbir nulclcst and most genuine philanthropy. It was 
roLirSeas. indeed, considering the measure of his 

intellect, and the rigid and iindcviating pro- 
priety of his own conduct, how tolerant lie was of 
the defects and errors of other men. He was too 
indulgent, in truth, and favourable to his friends ; 
— and made a kind and liberal allowance for the 
faults of ail mankind, — except only faults of base- 
ness or of cruelty, — against which he never failed 
to manifest the most open scorn and detestation. 
Independent, in short, of his high attainments, Mr 
Playfair was one of the most amiable and estimable 
of men, — delightful in his manners. — indexible in 
his principles^ and generous in his aft'ections, he had 
all that could charm in society or uttn^'h in private; 
and while his friends enjoyed the free and unstudied 
conversariun of un easy and intelligent associate, 
tlK^y had at all times tlie proud and inward as- 
surance that he was a being upon whose perfect 
honour and generosity they might rely with the 
most implicit confidence, in life and in death, — and 
of whom it was equally impossible, that, under any 
circumstances, he should ever perform a mean, a 
selfish, or a questionable action, as that his body 
should cease to gravitate or his soul to live ! 

“ If wc do not greatly deceive ourselves, there is 
nothing hero of exaggeration or partial feeling, — 
and nothing with which ati indifferent and honest 
chronicler would not concur. Nor is it altogether 
idle to have dwelt so long on tho personal character 
of this distinguished individual : I'or wc are our- 
selves persuaded, that this personal character has 
done almost us much for the caus'c of science and phi* 
losophy among us as the great talents and attain, 
ments with which it w'as combined, — and has contri- 
buted in a very eminent degree to give to the better 
society of this our city that tone of intelligence and 
liberality by which it is so honourably distinguished. 

It is not a little advanlugcous to philosophy that it 
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is in fashion, — and it is still more advantageous, per* Playfafa* 
haps, to the society which is led U confer on it this » . ^ , 
apparently trivial distinction. It » a great thing for 
the country at large, — for its happiness, its prospe- ^ 
rity, and its renown, — that the upper and influen- 
cing part of its population should be made familiar, 
even in its untasked and social hours, with sound and 
liberal information, and be taught to know ami re- 
spect those' who have distingubhed themselves fur 
great intellectual attainments. . Nor is it, after all, a 
slight or despicable reward for a man of genius to be 
received ivitli honour in the highest and most ele- 
gant society around him, and to receive in his living 
person that homage and applause which is too often 
reserved for his memory. Now, those desirable ends 
can never be effectually accomplished, unless the 
manners of our leading pliilosophers are agreeable, 
and their personal habits and dispositions engaging 
and amiable. Trom the time of Hume and Robert- 
son, w'o have been fortunate in Kdinburgh in pos- 
sessing a succession of distinguished men, who have 
kept up this salutary connection between the learned 
and the fashionable world ; hut there never, perhaps, 
was any one who contributed so powerfully to con- 
firm and extend it, and that in times whin it w'as 
peculiarly difficult, us the lamented individual of 
whom wc are now speaking; and they who have 
had the most opportunity to observe how superior 
the society of Edinburgh is to tliat of most other 
places of the same siste, and how much of that su< 
periority is owing to the cordial combination of the 
two aristocracies, of Rank and of Letters, —.of both of 
which it happens to he the chief provincial scat, — 
will be best able to judge of the importance of the 
service he has thus renderLd to its inhabitants, and 
through them, and by their example, to all the rc'^t 
of the country.'* (g. <..) 

POLARISATION OF LIGHT. Sec Rlfuac- 

TION, DoUDLIC. 


POLAR SEAS. 


T. UK rayiid jirogros which hah been made within 
the last half century in physical science and geogra- 
phy, has thrown a deeper interest on whatever con- 
cerns the Polar Regions, th.in belongs to the mere 
I'ninmcrcial speculation in which originated the 
earliest attempts for discovering a passage through 
the North Polar Ocean to India and China. It is 
not here intended, however, to enter into any’’ de- 
tail concerning the new' objects of Tiatural history, 
the atmospherical phriioinena of teiflyicraturc, elec- 
tricity, and magnetism, and various other points of 
scientific rcse.irch, W'hieh the late expetlitions have 
been the n^cans of collecting and communicating; 
but to exhibr a skt'tch of the various attempts which 
have been maOf» to explore those regions of darknes.s, 
loAg supposed rot only to be uninhabitable, but iin- 
approachnble ; irid to t-'ko a very eoneise view of 
the progressive diipovery atid geographieid informa* 
tion which have resUted from tlui8e attempts. 


NoiiTii Polar Sea. 

We are now able to draw', with nearly geogr.iphieal n„aniljiriifc 
aeciir.acy, the boundaries of the Nortli Polar Sea..iiul Kxtont 
A very large portion of the northern shores of Eu-"^^****-* 
rope, Asia, aiul America, w'hich circumscribe it, have **‘’^‘*^ 
been visited ; and the position of most of their bays, 
headlands, and rivers, geographically ascertained. 

By casting our eye over the North Polar Chart, it 
will be seen th.st the Tolar Sen of that hemisphere is 
an immense circular basin, which conmmnicatcs with 
the tw'o great Oceans of the world, the Atlantic anrl 
the Pacific, by two channels, the one separating 
America from Europe, the other America from Asia. 

It will be seen, that few points of* the coasts of Eu- 
rope and Asia, which occupy a full half of the cir- 
cumscribing circle, extend much beyond the 70 th 
parallel of latitude ; and all these points have been 
passed by water, though at ^different times and by 
dilTcrent {)€Tsons, with the single exception of tluj 
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Polur Sens. Cape Cevero Vostocknoi, tvhich, on the charts^ is 
made to extend po the latitude 75i®. The northern 
coast of America, with Old Greenland, and the two 
channels above mentioned, complete the circle; Ame- 
rica extending about 80" of longitude, or just two- 
ninths of the whole circle ; and of this portion three 
several points have been ascertained : Icy Cape by 
Captain Cook; the mouth of Mackenzie River by him 
whose name it befirs ; and of the Copper Mine River 
incorrectly l)y Ileartie ; and from these positions it 
may be concluded, that the average of the latitu<le of 
this coast is about the bamc as, or rather lower than, 
that of Europe and Asia. The extent, therefore, of the 
North Polar Sea may be considered about g(*o- 
gra})hical milch in diameter, or 7200 in circumference. 
Inlands of I’ho interior or central parts of this sea are very 
tliisVd. little known. Several islands are scattered over its 
southern extremities, the largest of which is Old 
Greenland, whose nortliern limit has not yet been 
passed ; the others are, Spitzbergen, Nova Zembla, 
the islands of Liakhov, or, as some have been pleased 
to call tfi('ni, New Siberia ; the North Georgian 
islands of Parry, and those which form the western 
l.ind of Baflin's Bay. Besides these, there are a num- 
ber of sin, ill alluvial islands formed at the mouths 
€»f the several riv^ers of the two continents; but 
whether any, or what imniber of islands may exist 
nearer to the Pole, we must of course remain igno- 
rant till the Polar Sea has been further explored. 
<)l»jcctof Eor that little which is known of this sea, we 
Early V(»y- are indebted to that spirit of discovery which show- 
V^rth* itself inirnediately after a passage to tlie Indies 

*' had been efrecte<l round the Cape of Good Hope; 
not so much, it is true, for the sake of geographical 
discovery, ns that of .shortening the passage liy sea 
to the eastern parts of the world. It wa.s obvious 
that, if a ship cmild proceed from the Athnitie to ’ 
tlic Pacific, on a great circle of the sphere, or nearly 
M), the distance, compared with the circuitous ptass- 
age round Southern Africa or Southern America, 
would be prodigiously shortened. The voyage of 
Columbii.s bad that object ; buf it was soon dis- 
covered, that, i’roni the Straits of Magellan to the Gulf 
of St Lawrence, there w'as one uninterrupted conti- 
nuity of land. Of the northern regions, the informa- 
tion has been scanty and discouraging for such an 
entcrpribc. One of the Scandinavian pirates had in- 
deed been driven by stress of weather, so early as 
tlie middle of the ninth century, upon an island to 
tile north-w’est, to which, from its cippearaiicc, he 
gave the name of Snowdand, which was afterwards 
i.reenland, changed to that of Iceland by the leader of tlie Nor- 
ur»‘(r^ colonists who took refuge on that inlio.spitable 
spot ; but it w'as not till more than a century after 
this that Eric Raiida discovered the southern part of 
Old Greenland ; and there are grounds for believ- 
ing that, in tlie year 1001, some of these colonists 
discovered Newfoundland and tlic coast of Labra- 
dor. 

1 he cjrcen- Colony of Iceland continued to flourish in 

and s))itouft!ie storms and tempests, the chilling teni- 

iies. perature, the earthquakes and volcanoes, which shook 
to its centre this Vltima Thule of the inhabitable 
world ; but the Greenland colonies were less fortun- 


ate. For scime time tliat on the west is said to have Folar Sea»- 
so well succeeded as to number one hundred vil- 
lages, divided into four parislics ; but that, having 
^*^8**!?*^ hostilities with the natives, whom they 
named SknvUnns (the same [leoplc as the prcsiail 
Eskiniaux), the. latter compelled tlicm to abandon 
their settloiiients. 'fhe e»islern colony is supposed 
to have sliared a more deplorable late ; a stream of 
ioc having fixed itself to the ccust, about the year 
14-0(), ami rendered the whole of it, from that lime 
to this, utterly inaccessible. "J'lie existence, how- 
ever, of any such colony, h.is of late years been calleil 
ill question; uTid it is now supposed that all the 
Danish and Norwegian settlements were coiifini d tt> 
the western side of Ca))e F/irewell. 

The voyages and .‘uKcntiircs of the tw'o brotlicis Tlic \o\- 
Nicolo and Antonio Zeno in though tlicy ciddei! •’ 

but little to the knowledge of northern A 

are extremely curious, and throw considerable light 
on th(‘ state of Greenland, Labrador, und the I'eriM 
Islands (Friesland), at that early ])eriod. It may In* 
doubted, liowever, if any of the voyages hitlierto 
made w^erc undertaken for purposes ol’ discovery 
and the benrfit of navigation. The Portuguc^ehaveO^*li^l 
unquestionably the merit of being the first to 
out expeditions with these views ; and it Is tt) their 
successful discovi'ry of a pasKsage round tlu* Ca]>e of 
Good Hope, that we owe the bold enterprise ol‘ 
Christopher ('olon, better known as ( nlumlnis, to 
find out a passage^ to the Indies by steering directly 
to the west. 

It was not till the year that England engaged Oi John tn- 
iii nautical discoveries. In that year, Henry I. 
encouraged John C*aboti, a citizen of X'enice, to 
make discoveries, by granting him a patent to search 
for unknown lands, and to conquer and settle tliem 
‘ His son ^^ebastian, either alone or in company witli 
his father, discovered Newfoumll.md, to whieli wa^ 
given the name of Prnna i’lAfn, ''the first seen.’ 

We say discovered ; for although the testimonies are 
in favour of the Scandinav ians having settled colonies 
on this island, no vestige then icmained or lia-> since 
Iwen found of any such colonies, ’fhe object of the 
voyage was, as stated by himself, that, " imdcrsLUKl- 
ing, by reason of the sphere, that if I should sail by 
W’ay of north-west, I should by a sliorter tract come 
into India, I thereupon caused the king to be adver- 
tised ofniy devise, who immediately commanded two 
caravets to be furnished w ithall things appertaining to 
the voyage.” He states in his report that he n’acJied 
the 5Gth degree, but finding no opening in tJiecoa^t, 
he dexspnired of a passage, and returned. 

Acclaim, liow'cver, has been set up for the ills- ot ihi ( <ii 
CO very of Terra dr Btualhaos (the laiiul of Cod-*^*‘*-'*dfi. 
fish), afterwards calkd Newfoundland, by John \'az 
Costa Corlereal, a Portuguese gentleman belonging 
to the household of tiie Inf.mta Don h'ernaiulo, wlio 
is said to have touched at tliat island in the y Ctir 
1 or I in an attempt to find a route to Iiuli.i 
and tile Spice Islands by .sailing westward round the 
northern extremity of America, 'fliis claim rest', on 
the testimony of Cordeira, and on a pati'iit eoiniins- 
Rion,^anting to Cortereal tlie Captaincy of Terceir.i, 
in l46*4,«as a reward for his important disco vcry^ 1 iu 
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Seas. Portuguese certainly not only dshecl on the banks^ 
***^but formed esUibhshmeiits on the island of New- 
foundland towards the end of the fifteenth century. 

In the hinnmer of 1.000, two hliips sailed from Lis- 
iKin, under the eoiiiinand ol* Oaspar Corteroab nti 
northern iliscovery. According to Rainusio, they 
«i*ri\ed at a region of extreme cold ; and in the 
^ l.ititude of ()()*' north, discovered a river filled with 

ice, to which they gave the n.nne of Hio Ncvado> 
that i*?. Snow River. 'I liis land was Labrador, 
which on an old chart is nanu'd (’ortcrealis. In re- 
turning, he di^c(^\cred the (liilf of St Lawrence. 
Cjuspar Cortcrc'al w as bo satisfied ol* tlie i xi.st(‘nce of 
^lorth-w'cst passage to India, that lu* again le/l 
Li.sbon, in May J.^Ol, with two vcbsels, but his own 
was separated on the coast of 'fern ^Vr(lc, and ne- 
ver more he.ird of. A second brotlier went out the 
following >ear, but bis ship was also supposed to be 
lost anti all hands perished. A third expedition 
was .SI 111 out in search of the unfortunate navigators, 
but no litlings eould be obtained of their fate. 

Ol AiilKJrttm Tile l''reneh arc the only inaritiinc people w'ho 
CfirtiiT. Jiave seen, with apparent indific-rency*, the exertions 
•” made by otlu*r nations for the diseov < ry of a pas*>age 

to Inilia, either by the north-e.ast or tlie north-west. 
Auberlon Cartier’s voyages to Newfoundland and 
the (iuif of St Lawrence, between 1 j 08 and 1.534, 
cun hardl> be considered as voyages of discovery ; 
jind the subsKpicnt voyages of Roberval and of tlie 
Marquis dt laRodiebad no otliei* object than the 
discovery of gold, or of a desirable ''pot to esLi- 
lilish a colony on the coast of Anurita. 

Of 111 the \car 1,V21<, the je.ilons) of the Spaniards 

Crorinr. vvould s(cni to have taken the alarm at the attempts 
which were making by other nations to diseov era 
shorter vva} to China and the li.dies liy the north ; 
for it H])pcars, th.at a skilful navigator, who had liteii 
wKh Magelluuies, of the name of Kstevan Gome/, 
sailed in that year Irfiin Corunna, with the view of 
rliscov criiig a northern passage from the Atlantic to 
tlie Molueeas. (iaspar, the only aullior who has 
recorded this \oj;ige, «-nters into no details, but it is 
supposed he reaclied no i’.irlher than the co.ist of 
laibrador, fijom whence he brought away some of 
the natives On Ins return, he was asked by a 
friend what success he had nut vvitli^ Tlie answer 
w'as rsclmm (slave*.), whu-h the inquirer mistook 
for ilavos (dove and spread the rejiort of his hav- 
ing made, as Puuli.is calls it, a spicy discovery.’' 

It is evident, liowwi-r, tliat his vovage was a com- 
j)l(te failure, i»f which, as the v<»liiniiiums compiler 
just inLiitioned observes, “ little is left us but a 
jest.** 

Uic Spa- The alarm of the Spaniards spread to the I\acific ; 
mauls on and Cortez, the (onqueror and Viceroy of Mexico, 
on n'teiving intelligence of the.voyages of the Cor- 
tcrcaks filled out three ships, under the order.s of 
Fr.uielseo UlltKi, to h»(»k for the supposed Strait of 
Anian, through which they were to pass. In 1.5 12, 
the Viceroy ^^endoza sent one ex])editioii by land 
,ind another by sea I’roin Mexico to the northward. 


llitf Went 
<;osst c£ 
America. 


No discoveries v/vere made by any of tlicbc voyages. 
Two years ailcr this, the Court of Spain t^vrvd 
smother expedition along the western eoa"! of Anie- 
nea, the conduct of whidi was entrusted to Juan 


Rodriques do Cabrillo, a Portuguese in the service I^olar Sets, 
of Spain. lie reached the latitude of N. and^^ 
gave the name of Cape Mendocino to the land, 
about the latitude 42^ N., in compliment of tlie 
viceroy. 

England, in the mean time, was not inactive. At First Eog- 
tlie suggestion of Mr Robert Thorne of Bristol, 

Ring Henry VIII. eau.scd to be sent forth two 
faire sliips, with divers cunning men, to seek strange 
regions'" which left tJie Thames in J.527. All that 
Hakluyt could discover of these ships and the 
cunning meii^was, timt the name of one of them 
w'ns Dominus Vobiscum, and that a canon of St 
Paiirs of London, a great niatheniatlcian and wealthy 
man, went on the expedition. One of these ships 
was cast aw’ay in thfe great opening between the 
north pints of Newfoundland and Meta Incognita, 

.sujiposed to be Greenland. 

In the year L53(), two ships, the Trinitie and the Second Frg- 
Minion, were set forth by Master I lore of London, lidi \ ojaju. 
“ a man of goodly stature and of great couragr, and 
given to the studic of cosniographie.** Six score 
jiersoiis, we are told, embarked on this cxjiedilion, 
whiTcoi thirty were gentlemen. They reached no 
higher than Newfoundland ; but there is a curious 
aeeouiit of their proceedings by Hakln\t, which he 
procured from Mr OlivcT Oavvl)Lii\, inerehant of 
I.«ondon, who was one of the adventurers on hoard 
the Minion. 

On the return of Sebastian Cabot to Jvngland, he^^^Jl 4 (. of 
was c<»n'*lituted Cirand Pilot, and “ Governor of the ‘^•r Hugh 
Mysterieand (hmqiame of the Merchants Advintur-^ 
ers for the Diseov eric of Regions, Dominions, I '.lands, * 
and Places unknown.'* At his suggestion, a vo} - 
age w'hs undertaken, in the year 1.5.53, for llie dis- 
covery of a 7io?lli-raAi passage to Cathaia, consisting 
of three vessels, whose crews, inehiding eleven nur- 
ehants, 0,111 oil 11 ted to 113 persons. Numerous can- 
didates stood forward for the command of this ex- 
pedition ; hut Sir llugli \\ illonghby was ajqiointed 
Captaiii-Cieneral of the fleet, “ both by re.isoii oi’ his 
goodly ptrsonage*(l»»r he was of tall stature), as al- 
so for Ins singular skill in the services of warre " 

The f.ite of this c xpedillon was most disastrous. 

Sir Hugh Willoughby, with his brave a'-soei.ites, as 
well as ihe crew of the second ship, to the iiimiluT 
of seventy persor.s, miserably perished, limn cold 
and hunger, on the const of J.apland, at the month 
of a river ealUd y\r/ina, not far from tlic harbour of 
Kegor. 'J’lie third ship, under Master Richard 
CJiancelor, Iiad parted eoinpaiiy, and by putting in- 
to Vwirdliuy s, 111 Norway, escaped the fate of his 
companions; luul in the following year, discovered 
the port of Archangel, anil opened tlie first inter- 
course with Rns.sia. 

In the years J.555 and 15,5f), two ships were sent Of Stephen 
out to Archangel, to carry Commissioners to the 
Court of Moscow', and having landed them to pro- 
secute iliscoveric.s, and to use all wayes and mcanes 
possible to learne howc men may posse from Russia, 
citlier by land or sea, to Cathaia.*' Stephen Bur- 
rough, in the Scrchtlirift, proceeded easterly as ^ar 
ns the island of Waygatz, where he was stopped by 
the constant north-east and northerly winds, thick 
weather, and abundance of ice. The neighbouring 
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Polar Sear, country was inhabited by Samoeds, who had no 
houses, but tents made of deers' skins. • 

' of Martin rapid jprogress made from this time by land 

Frobisher, through Russia to Persia and India, revived the ar- 
dour for discovery by sea, and the pens of the most 
learned and ingenious men in the nation were em- 
‘ " ployed to prove the existence, the practicability, and 

the great advantages which would result from the diS^ 
covery of a n<yrth- west passage. A nioiig others, Mar- 
tin P'robislier hadjaboured tor fifteen years, but with- 
out the means ^ifetting forth an expedition, till at 
last, in the year 1576, by the assistance of Dudley 
Earl of Warwick, and avfcw friends, he was enabled 
to fit out two small barks, the Gabriel of 35, and the 
Michael of 30 tons, and a small pinnace of 10 tons. 
On tile 11th July, this little squadron came in sight 
of Friesland, '' rising like pinnacles of steeples, and 
all covered with snow.” This Friesland, being in 
latitude, was probably the southern part of Old 
Greenland. He entered a strait, which now bears 
his name, in latitude 63^ 8' N., and had communi- 
cation with the Eskimaux, whom he describes as 
like to 'I’artars, with long black hair, broad faces, 
and flatte noses.” He brought home one of these 
** strange infideles, whose like was never scene, read, 
nor heard of before and Frobisher liad the satis- 
faction to find himself “ highly commended of all 
men for his greate and notable attempt, but spe- 
eeally iamous for tlic grt’at liope he brought of the 
passage to C’athaia.” ‘ • 

lli8Se<wn(l Some of the crew having brought home a stone 
Voyage. which ** glistend with a bright inarcpiesset of gold," 
Queen Flizubeth now gave countenance to a second 
attempt, and added to the expedition one tall ship 
of hir Majesties, named the Ayde.” In this wiyngc 
tlioy proceeded to Mount Resolution 

Islaiul, in latitude (i3^^ from whence they sailed 
on their return hom/s'on the 22d August, having 
lost only one man by sickness, and another who fell 
overboard. 

Ills 'lllird Though Frobisher brought home neither gold nor 
\ oyage. silver, but sometliing which had the appeuraiiec of 
botli, the Queen and her Court pleased in finding 
that the mutter of the gold ore had appearance, and 
made shew of great riches and profit, and the liope of 
the passage to Cathaia by this last voyage greatly in- 
creased,” determined to establish a colony on Meta In- 
cognita ; for which purpose fifteen ships were prepar- 
ed, carrying 100 persons to form the settlement ; with 
whom three of the ships were to remain, and theotlier 
twelve ,to bring back cargoes of gold ore. The fleet 
sailed on the 31st May 1578; part of it enteix^l 
Frobisher's Strait, and part were driven towards the 
coast of Greenland. On the 30th August, the ships 
having re-assembled off Hatton's Headland, on Re- 
solution Island, and all hands disheartened by tlie 
cold and temiiestuous weather, they resolved to 
make sail for England, where they all arrived at 
different ports about the beginning of October, witli 
tlie loss, by deaths, of about forty persons. 

Of Pet and The progress made by land to the eastward in- 
JuckiiMn. 


duced the Russia Company to fit out two ships, un- Seai, 
cler the command of Pet and Jackman, to make an- 
other attempt at a north-east passage. They left 
Harwich on the 30th May 1580, reached Wardliuys 
on the 23d June, and the coast of Nova Zcinblu the 
16th July ; passed the Strait of Waygatx, but were 
obliged to r(*turii on account of the ice. 

Sir Humphry Gilbert and his hrotlicr obtained Of Sir 11 tun- 
from Queen Elizabeth, in 1578, a patent forjUttkinirPh^’y 


w'estern discoveries, by which they established 
corporation under the name of “ The Colleagues of 
the Fellowship for the Discoverie of the North- 
west I^assiigc.” In 15S3, Sir Humphry set out to 
take possession of NeuToundluiul, but the voyage 
was most disastrous, and on his returii, his liv 
bark foundered at sea, when he and all that were in 
her perislied. 

Ill 15^5, John Davis was sent out by the mer-Of John 
chants of London, for tlie discovery of the north- HavU. 
west passage. Two barks, the Sunsliine and the 
Moonshine, one of 50, the other of 35 tons, w'cre fit- 
ted <mt for this purpose. On the 6‘th of August, 

Davis had jiro^eeded so high up the strait which 
now bears his name as latitude 6(3® 40', and anchor- . 
ed in Exeter Bay, under a brave mount,” to which 
gave the name of Mount Raleigh, the cliffs 
thereof were as orient as gold.” On the 8th Au- 
. gust, they returned to tlio southward, and arrived in 
Dartmouth the 30th vSepl ember. 

In 1586, Davis set sail a second time, and coasted ilisSocand 
tbo western shore of Greenland up to the latitude Voyage. 
66 ^ 33', stood from thence across to the w’estwarcl, 
made the land in 66® 1.0', and turning to tlie south- 
ward, along th^ coast and numerous islands, anchor- 
et! in a bay on the coast of‘ Labrador, in latitude .50“', 
and, sailing from thence, arri\cd in England in the 
month of October. 

A third voyage being detennined on, Davis sailed nig 'I’hlnl 
frohi Dartmoulli on ^le IJith May, made the land on VoyDgt. 
the west coast of Greenland in latitude 64“ on tlic 
14th June, hud advanced as iilgh as latitude 67® on 
the 24th, and, on the ;j()lh, was in latitude 72“ 12'. 

From hence he crossed to the westward in an open 
sea, but* being driven, as he siip[>oscd, by a current, 
found themselves, on the l<)lh, abreast of Mount 
Raleigh. After tin’s, Davis advanced 60 leagues up 
tlie str.iit lie had diseovered on the former voyage, 
now cuilled Cumherland Strait ; passed through Liiiu- 
Icy’s Inlet, the same, it is supposed, which Frobislier 
iiad discovered, and known as Frobisher's Strait; 
and, standing to the south-east, discovered C.=tpe 
Chidlcy, and, returidng home wards, arrived in Fiiig- 
laiid by the middle of September. ♦ 

Of the voyage of Maldonado in 1588, and of Jan- 
dc Fiica, 15.02, it is not nccessiiry to say :my thing, 
the latter being at best but problematical, and tlic 
former altogether sifiirious. 

The next attempts we find in clironological order Voyagvs oi 
were tliree voyages for tlie discovery of a north-east Williiim 
passage, undertaken by the Dutch, in whiih Wil- Barents, 
liam Bitfcntz was chief pilot. .The first of these was 


* An interesting account of tlic proceedings «f this able and intrepid navigator, by himself, is contained 

in a very rare and curious little book called TAe WorWi Hydrographical Descript ion^ 1595. 
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Polar iciiF. jict i’orth in 1 !• ; proceeded easterly as iiar as Way- 

then alon^ tlie western coast of Nova Zenibla 
as liigh as latitude 77*^ ^i5'i and returned to the 
'fexcl the Kith September. On the second voyage, 
die follow ing year, they did not reach Nova Zein- 
bla till the 1 7 th August^ when finding it impos- 
sible, on account of tlie great (jiiantity of ice, and 
tile weather being misty, inelancliolie, and siihwie,’' 
they rc^rned to the westwaril, and arrived in the 
* Macs on the J8th Novendur. 

'file third voyage* of liarentz is intensely interest- 
ing. The ships left the 'J 'excl in May, and on the 
<|th June, after sailing among much icc, they disco- 
i^ed Befir (since called Cherry) Island. Procecd- 
mf northerly, they discovered Spit/bergen, along 
tile western coast of which they had advanced, on 
the l()lh, as liigh as SO” 1 1', ojiposite tlie point since 
known as Hakluyt's Headland. Keturnijjg to the 
southward, Uareiitz made for the coast of Nova 
Zenihlii ; doubled the northern extremity ; and then 
found liimself compelled, by the pressure of the 
ice and bad weather, to seek for refuge in a small 
h.iy, which they called Ice Haven ; and here they 
. passed '' their cold, comfortlessc. dai^e, and dread- 
ful winter,” in about the 70th ])arallel of lati- 
tude. The ship was wholly wrecked, and the sur- 


Hopewell, under the directions of John Knight In Pohur SeM* 

latitude 56® 48', on the coast of Labrador, Knight, 

with his mate and four others, went on shore, and 

were supposed to he murdered by the natives^ aa 

none of them were over afterwards heard of. The ' < 

ship returned home. 

Henry Hudson made no fewer than four voyages The Vtky- 
of discovery. The first, in 1607, was along the P**"- 
eastern coast of Greenland, when he observed*, in ^ 

78^^ 56', a higlier degree of latitude on that coast 
tliaii has since been ascended. TbAecond, in 1608, 
was an attempt to the eaitward, where, as in all 
preceding attempts, lie was stopped at Waygat 
Strait. Of the third little is known. Its northern 
limits appear to have been the North Cape on one 
side, and Newfoundland on the other. 

The fourth voyage was fatal to Hudson ; but it 
opened the way to the coast of America in a higher 
degree of latitude than it had yet been upproadied. 

He left the Thames in the Discovery of 55 tons, on 
the i7th April l6l0; and reached the Islr of 
Godsmereie, in the strait whicli bears liis name, on 
the ()th July ; on the 2d August, he discovered 
land, w'hich he named Cape Wolstenholm ; and near 
it, on a cluster of islands. Cape Digges— and here 
ends Hudson’s narrative ; for his crew liaving niu- 


viviiig part of the crew, fifteen in luiniber, left this^ tiiiicd, they put Hudson, his son, and seven others. 


.sjjot the following year in two open boats ; and 
after an exertion ol’ forty <lays, in which they sul- 
IVred tlie greatest fatigue, famine, and cold, and in 
which Bareiitz and two others died, they reaeh- 
e<l Kilduin in Lupland, a distiince of 1 ()()() miles 
and more from the bay in which they had passed 
tlie winter. 

Oj* (Jt'rir}'.' Tlu* merchants of England stem to have lost all 
^ northern passage to the East Indies, till 
tliey w'cre once more roused by a supposed jiiece of 
information of C^'iptain James Lancaster, that the 
puss:ige was in the north-west of America, in lliti- 
tude 62° JO'. . Accordingly in 16*02 the Musco- 
vy and Turkey Companies fitted out tw'o fiy-boats, 
the D'seovery and Godspeed, the coinniand of 
which was given to Captiiin George Weymoutli. 
’flii^ voyage, however, was a complete failure. It 
is difficult to make out precisely the utmost li- 
mit :il which it arrived ; it was not much beyond 
Resolution Island in Hudson’s Strait; hut, to use 
the w'ordsofa suhseciiient s«*igncious navigator, Luke 
Fox, Davis and Weymouth lighted Hudson into 
)ii.s Straits.” 

uf iinii iml In 1605, the King of Denmark sent out an expe- 
ls rlition of discovery, in which two Englishmen, 

J.’uiies Hall and .lohii Knight, were employed. The 
ships proceeded along the west const of (Treenland, 
hut reached no liigher than ul>out latitude 66’^ 55 ' ; 
gave the names of Christian’s Foord and Queen- 
Anne’s Cape ; traded and qiimreUed with tlie natives; 
left tw'o malefactors among them, and returned to 
Elsincur. 

This expedition was followed up by two others in 
Ae two following years, neither of which was pro- 
ductive of any discoveries ; the first having advanced 
only to 66® 25’ on the coast of Greenland, and the 
litter not farther thim Cape Farewell. 

In 1606, the merchants of London sent out the 
1 


Uf IIaU tml 


. into all open boat, wliich was never heard of more. 

The si) ip returned to Englaiul, and, what is most re- 
markable, the iiiliuiuan and ;itrocioiis act docs not 
appear to have caused any sensation, nor was any 
inquiry instituted into the proceedings of the mu- 
tipeers. 

Two of them, in fact, Abacuk Pricket and Ro- t»f Thomas 
hert Bylol, wx*re employed under Captain (after- 
wards Sir Thomas) Button, appointed, to prosecute* 
the discovery of a north-west passage, in two ships, 
the Resolution and Discovery. Button followed the 
tract of Hudson, and succeeded in reaching the coast 
of AmericM, where he wintered in Nelson’s River, 
in latitude 57° 10'.^ The following year they stood to 
tlie northward, and discovered Southampton Island, 
as high up as latitude 65'^ ; made some discoveries of 
Islands, and returned to England in tlie autumn of 
161J. 

In l6l2, we find Janies Hall employed on an ex- of Jamvii 
pedidon up the western coast of Greenland, where 
he was slain by one of th^ natives at Ramel’s Point, 
in latitude 67 The account of the voyage is writ- 
ten by William Baffin, who was pilot, in which he 
relates the method of determining the longitude by 
an observation of the time when the moon caine up- 
on the meridian ; the first navigator probably who 
practised this method. 

In 16I4, Captain Gibbon was sent out in the Dis- Of Captain 
covery, at the recommendation of Sir Thomas But- 
ton ; he en^ntcred much ice at the opening of 
Hudson’s Stntit, returned to Uie soutliwara, and was 
shut up in a bay on the coast of Labrador, for five 
months ; and returned without making any progress 
in the north-western discovery. To this bay the 
ship’s company are said to have given, in derision, 
the name of '' Gibbon's his ‘Hole.” 

1% 1615, the Discovery was fitted out a fourth Of Bjlot and 
time, and the command of her given to Robert By- 


Of John 
Kni^lit. 



POLAR SEAS. 


20S 


polsT SMI. lot, who took William BaHin as his mate. Thry 
visited Button's Islands, Savage Islands, and Mill 
Islands, and proreedcid along the east coast of 
N Soiitliainptuii Island to Cape Comfort, in latitude 
6*5®. From hence they returned to the southward, 
and reached England in tlie nionth of September. 

In Bylot and Baffin again set out in the 

badt Discovery, in seardh^of a iiorth-we.st passage ; 
and, following their instruct ions, proceeded up Da- 
vis Strait to Hope Saunderson, the extreme point of 
Davis's progress, being between 72® and 73® lati- 
tude, which tliey.reaclifed as early as the 30th May. 
A little to the nortliwOrd was a group of islands, to 
wliieh, finding females only, tltey gave the name of 
Women's Islands. From hence they stood norther- 
ly, between the ice and the land, passing in succes- 
sion Horn Sound, Wolstenlioltn's Islands, Whale 
Sound, Sir Thomas' Smith's Sound, in latitude 78®, 
and, at the northern extremity of what has since 
been called Baffin’s Bay ,* and following the direction 
of the land, they passed, on die western shore, Al- 
derman Jones’s Sound, and lastly, Lancaster Sound ; 
from whence the ice compelled them to leave the 
land, and tliey tliereforo shaped their course home- 
wards. This last voyage of Baffin is the most im- • 
portanl that had yet been made ; and it is quite aur- 
])rising dial die discovery of so many immense open- 
ings wliieh he calls sounds, for want of a better word, 
should not have been followed up, and that not one 
of them should have been examined until the recent 
expedition under that intelligent and enterprising 
officer Captain Parry.- , 

or Jens In 1619, the Danes sent out an expedition under 

Munck. Jens Munck, who penetrated as high up on the - 

coast of America as Chesterfield Inlet, which he 
named Munck’s Winter Haxbour, for he wintered in 
it, and all his people, two, perished of cold, 

disease, and famine. ' Munck, and these two survi- 
vors, with great difficulty, fitted out the smaller of 
the two vessels, and reached iflbmark, where thet 
were considered as men risen from the dead. 


which never happened to any navigator before or Potair Aeai. 
since. ^ Here he )>assed the winter, and returned the 
following year, without making the least progress in 
discovery. 

In 16‘52, the King of Denmark again set forth Of Captaia 
an expedition under Captain Daniel, to explore ^^“**^** 
the eastern coast of Greenland. He stood to the 
northward of Iceland, but he could not approach 
the land on account of the ice, but the mountains 
were visible at least ()0 miles. 'I'hc most north- 
ern cape seen was in 65® SO', to wliieh lie gave 
the name of Cape King Frederick. From this |K)int 
to Ca|>e Farewell the ice Jay between him and tlie 
shore, whicJi in no part he could approach wkJiin 
20 miles; of course, no discovery was nifule by 
him. 

Afer tlie Lipse of more thqp a century, a paper Of Wood 
* admitted into the Transactions of tlie Poyal Society****^ Flaw*, 
of London in 1675, tended to revive the attempt at 
a north-cast iMssage in England. It contained an 
account of a Dutch ship fitted out by a company of 
merchants in Holland, liaving passed to the nortli- 
eastward of Nova Zambia several' hundred leagues, 
between the parallels of 70® and 80® ; and the sea In 
. that direction was found to be perfectly open and free 
from ice. About the same time, it was reported that 
Spitxbergen had been circumnavigated, and that a 
Dutch 'ship had proc.eedcd witliin one degree of the 
Pole. Upon the strength of these reports, Captain 
John Wo^ addressed a meinori.’il to the king, as- 
m^ing sttfen reasons and three arguments, for tlie 
existence of a north-east passage. Accordingly, two 
ships were fitted out under Captaips Wood and 
Flaws; they left the Nore in. May 1G7G; on the 
22d June, had reached the latitude 7.5® 79', and 
on the 26tli got s^ht of the west coast of Nova 
Zembla. Three days after this. Wood lost his ship 
among the ice, and after some perils and the loss of 
two men in reaching the shore, they were picked up 
by the other ship, and returned homewards without 
n^ing the least discovcj'y ; when Wood published 


Munck is said to have received tlie indignity of, a 
, blow from the King, on which he took to his bed, 

and died of a broken heart ; but tliere is an air of 
romance in the account of this voyage, which makes 
its authenticity doubtful. 

Of Luke 1631, Captain Luke Fox, who quaintly calls 

Fok. himself the “ North- wc^ Fox,” prevailed on some 
merchants of London to procure from King Charles 
I. his counteiiancp, and the loon of one of his ships, 
for attempting the discovery of a nortli-wcst [lassage. 
Fox was undoubtedly the most shrewd and intelli- 
gent of all former navigators ; and if, when he reach- 
ed what he calls Fox's Fardiest, he had stood 4icrbss 
to tlie westward, the probability is, that he would 
have got upon the northern 'coast of America, and 
succeeded iii working his way into the Pacific, by 
the very route which Parry is now pursuing. *. 

Of (kiptain I^he same year the merchants of Bris^ fitted 
Jatuct. out die Maria of 70 tons, the command of which 
was given to ("aptain James. In proceeding up 
Hudson’s Strait, somewhere about Besoltition Island, 
he got his ship entangled iti the ice; and ftou]^ that 
spot to Charlton Island, at die bottom of Hudson’s 
jkiy, in latitude 52^, he details a series of disasters 

VOL. Vl. l*AltT I. - 


many peremptory and ill-founded reflections on 
former, nitvigators, and now found out seven reasons 
and diree arguments against the passage to die north- 
east 

Of the voyages of Knight, Barlow, Vaughan, and of raptam 
Scroggs, from die Hudson’s Bay Company’s settle- Mkiai«ion. 
ments, along the eastern coast Bf America, little else 
need be said, diaii that tliey extended not the know- 
ledge of that coast beyond Whale Point ; but. (Iieir 
observations on the strong tide flowing down the 
W’elcomo, induced a gendeman of the name of 
Dobbs to press the Board of Admiralty to appro- 
priate a ship of the navy to make discoveries in this 
quarter. Two ships were accordingly fitted out, 
the Furnace bomU, and the Discovery pink, com- 
mamled by Captain Middleton and Mr William 
Moor. They left England in 1741, and wintered 
in Churchill River in latitude 58® 56' ; remained 
there till the 1st July; proceedeil northerly to the 
latitude 65® 23', and entered Wager River, Avliicli 
they examined in an imperfect manner. I'licy then 
stood to the northward as far as Cape Hope, in lati- 
tude 66® 14', longitude 86® 28' W.; and, most un- 
accountably, abandoned {ill farther search, having 
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Polar Scar. scHMij or fancieil they saw, ** a frozen strait” between 
them and the ptiint round which they had to pro- 
ceed to the wesl^vard. Middk'toii had been an old 
servant of the Hudson's Bay Company, who were 
supposed to be jealous of any discoveries in their 
ncighlMHirfiood, and averse from encouraging them; 
and he ‘wa.s accused of having taken a bril)e from 
them to defeat tlie object of the expe«lition. The 
lauds of the Admiralty refused to approve of his 
proceedings, and to evince the feeling of the govern- 
ment, an act was passed the very year after his re- 
turn, offering a reward of L. 20,000 to the person 
or persons, being subjects of his Majesty, who 
should discover a north-west passage tiirough Hud- 
son's Strait to the Pacific- Dobbs, turning tJicse 
circumstances to the advantage of his favourite pro- 
ject, got up a large subscription, and in 1746, two 
other vessels were fitted out, and the command of 
Of Moor and them given to Captain William Moor and C.iptain 
Sinitli. Francis Siiiitfi. Tlieir first examination was that of 
the. Wager River, which was found to terminate in 
a broad rapid, beyond which were tw'o unnavigable 
rivers. They then proceeded northerly, till they came 
to Capbiin Middleton's firoteh strait,” or opening 
into Kepnlsc Bay, when a difference of opinion arose 
among the officers, whether they were authorised by 
their instructions to examine this bay ! The fact 
appears to be, that the officers and men had no taste 
for the business, And were under no kind of disci- 
pline. Instead, therefore, of proceeding, they be- 
gan to inurmur, and although, only the fth August, 
tlioy urged t1i< lateness of the season, and wished to 
return liome. After this nothing was done or even 
attempted ; and Repulse Bay remains unexamined to 
this moment ; and what "we see laid down in the 
charts under that name is wholly gi*atuitous. 
orpiiipps No farther attempts at either passage appear to 
and Lur- have been made by any of the maritime nations for 
nearly thirty years. But the Honourable Daines 
Barrington having, in the year 1773, presented to 
the Royal Society a series of papers on the practica- 
bility of approaching the North Pole, the President 
and Council of ihat Society math? application to the 
First Lord of the Admiralty (then I -ord Sandwich) 
to send out a ship or ships, to try how far navigation 
might be practicable toward.s that quarter. The 
Racehorse and Carcass liombs wore accordingly pt'e- 
pared, and the command given to Captain the Ho- 
nourable ConsUintine Phip|>B and Captain Skiffing- 
• ton Lutwidgj. They left the Nore on the 10th 
.lunc, passed along the western coast of Spitzbargen,- 
and advanced to latilude 8(P 48', in sight of tlie 
Seven Islands ; here they were beset in the icc on 
the l.st Augujit, and on the 10th, after being forced 
through it by a north-east wiml, they proceeded to 
the southward, uxul arrived at tlte Norc on the 25th 
September. 

Of Cook and hopes of u north-west passage were not aban- 

Llcrke. doncd by this failure ; but it was resolved to make 
the attempt by a different route to any that had yet 
been practfeed ; t]ii>l is to say, from the Pacific to 
the Atlantic. Captain Cook was sdccU'd for this 
enterprise, and two ships, the Reso]uti*m and Dis- 
covery, were fitted out for llie purpose, the latter 
being cominanded by Captain Clcrke. An umemled 


act was pawed for granting, the reward of L. 20,000 PoJar Ssm- 
for the discovery of any northern passage” by Sea# 
between the Atlantic aiid Pacific Oceans, and also 
the reward of L. 5000 to any ship which should 
aj^roach the North Pole within one degree^ Cap- 
tain Cook left England in July 1776'; entered Ben- 
ring's Strait on the gth August 177.9; and on the 
l7th August, reached latitude 70® 41' N., and saw 
the highest point of America surrounded witli ice ; 
and, therefore, named by him Icy Cape, in lati* 
tude 70® 29', longitude I98® 20’. The main body 
of the ioe drifting down tov^ards the sliips, and the 
weather becoming foggy, they stood to the south- 
ward ; and, as the seaflson was far advanced. Captain 
Cook determined to pass the winter at the Sandwich 
Islands, and to renew the attempt at an earlier pe- 
riod the following year. By his deatli at this place. 

Captain Clerke became the commanding officer. 

Tliat he should have failed in reaching as far north 
as Cook had done^ is nbt at all surprising, after uii 
absence of three years from home, and all hands, as 
is avowed, heartily sick of a navigation full of 
danger.” A snuill vessel had been sent, in the year 
1776, up DavisTs Strait, under Lieutenant Pickers- 
gUl, and the same vessel again in 1777> under Li^- 
tenant Young, to render any assistance that might 
be required, in the eve nt of Captain Gook's reaching 
Baffin's Bay ; but neither of these officers made a 
progres's beyond the 7fid degree of latitude. 

In 1786* and 1787, the King of Denn^.ark, at the AdmiMi 
suggestion of Bishop Egcdc, sent out aii expedition 
under Captain (now Admiral) Lowenorn, for the 
purpose of rediscovering the eastern coast of Green- 
land. This oflicer persevered for two years, but witli 
no better success than his predecessors. They saw 
the coast at various pointy as high up as 66 but 
could not approach it for the ice. No discovery, 
therefore, of inijHirtance resulted from this expedi- 
tion. 

On the part of England, all farther attempts ap- 
))cared to be- abandoned after the failure of Captain 
Cook. One gentleman, however, the late Alexander 
Dalrymple, Hydrograpber to the Admiralty, con- 
sidering tliat three .points of ^he northern coast of 
America liad been clemrly established,— Icy Ca]>c by 
Cook ; the north of the Copper Mine River, in 1774 
by Hearne; and the mouth of Mackenzie River by tiie 
traveller whose name it beafs, ii| 17^3 which three 
points were supposed to be in or about the 70® parallel 
of latitude, and that they compreh^ded within them 
full two4hirds of tlie whole d that cosist ; and com- 
bining these discoveries with oilier circumstances, 
was decidedly of opinion that a ^ north-west pas- 
jsage did exist, and that it was. practicable. On the 
strength of this opinion, he prevailed on the gover* 

Aor of the Hudson's Bay Company to employ Mr. 

Charles Duncan, a master in tlie navy, on the dis- Mr J3uii- 
coVery. He left England for this purpose in 179^5 
to join a sloop of tlie name of tlie Churchill, then in 
Hudson’s Bay; but he soon discovered that the 
crew were averse from die intended enterprise, and 
set up so systematic an opposition to proceeding 
upon it, that he deemed it prudent to leave them, 
and to return to England. ^ The governors of the 
company expressed their regret ; and to prove how' 
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Polar Seas, much they were in earnest, fitted out a strong ship 
called the Beaver, and Mr* Duncan set out a se- 
cond time. He wintered in Churchill River^ 
where he remained till the l5th July, and enter- 
ed Chesterfield Inlet; his crew mutinied, encou- 
raged by his first officer, who was a ser.vant of the 
Hudson’s Bay Company, and thus epded his second 
voyage. , 

Of tlie Ru8 « notliing of tlie Russian voyages aloi^ 

fliiui Voy. the northern coast of Asia. That no one person has 
performed the whole, either at once or by successive 
trials, is quite dear ; bfit, with the single exception 
of one sacred promontory,” called Cape Cevero 
Vostochnoi, between the Yenisei and the Lena, the 
whole has been navigated by various persons at dif- 
ferent times. In the years between 17^4 and 1758, 
Lieutenants Moruviof, Malgyn, and Skurakof, suc- 
ceeded in proceeding from Archangel to the Bay of 
Obc ; and in tlie lathT year, OfiTziri and Koakelef 
proceeded fVom that bay to the mouth of the Yenisei. 

Ill ]73/>, Lieutenant Prontshistshef set out in the 
contrary direction fVom the Lena, but was stopped 
by tile promontory above mentioned; though «somc 
affirm that he passed it, and reached as far as Tat-* 
mura. From the Lena eastward to the Kowyma, the 
voyage has frequently been performed, and Shalau^ 
rotf, in IC 7 I, succeeded in reaching the Shelatskoi 
Noss, but could not double it ; and the only instance 
of its luLviiig been passed is that of Desiinef, as far 
back as the year 1(348, .who sailed from tlie Kowyma, 
through Behrings Strait; to Anadyr. 

Of LicTiic- The immc'nse distance by sea from Petersburgh to 
lumt Kdtzc- Kanitschatka, and the Russian settlements on the 
but*. north-west coast of America, would render the dis- 
covery of a north-west passage of infinite importance 
to Russia. Tmpres.sed wldlt' the magnitude of this 
iniportance, an individual of that nation, the Count 
Uom.'uizoff, fitted out, at his own expence, a small 
vessel; named the liurick, the command Of which 
was given to Lieutenant K<itxebue. She left the 
Baltic in 1815, ])assed Cane Horn, and in 1817 en- 
tered a deep inlet on the eastern aide of Behring's 
Strait, ill winch lie passed the remaining part^if the 
summer. lie found no^e, neither in the strait nor 
tlie' inlet, and saw nothing to prevent his proceeding 
up the American coast to Icy Cape but the lateness 
of the season; and tlicrefore rcturneUio the 'South- 
ward, with the intention of renewing the attempt 
die following year. An accident, however, whi^ 
occurred on his second entrance of the strait, diougb 
personal only, put au end to the expedition. 

Of Ross and voyage of Kotzebue would alone have been 

i^nrry, sufficient to Stimulate England to attempt piifje more 
Duclian and to accomplish the almost only interesting discovery 
FrnnkJin. geography that remains to be made; but other cir- 
(Tumstaiiccs were reported in the year 1817 which de- 
termined the (Government to fit out two cxpieditieiis 
for northern discovery. A ship from Hamburgh, in 
the summer of that year,, made the eastern coast of 
Grcenlfmd, which was supposed to have been shot 
up with ice for four centuries, in the 70th parallel of 
latitude, continued along it to the 60th d^ree, and 
stood along that parallel to the coast of Spitzb^gen. 

For three ywirs before this, the post-office jackets, 
and other vessels crossing the Atlantic, had fallen in 
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with very unusual quantities of icc floating to the Folar Seai. 
southward. This breaking up of the ice was deem- 
ed favourable for the prosecution of northern disco- 
very. For this purpose, two separate ex{)editions 
were put ill preparation. One was intended to proceed 
by the North Pole, us the nearest route, and, if no 
interruption from land occurred, probably the most 
practicable, to Behring's Strait ; Uie other, to attempt 
a pMsage by some of the openings leading out of 
Baffin’s Bay. To each were assigned two ship^. 

Those destined for tlie Polar passage were the Do- 
rothea, of 370 tons, commanded by Captain David 
Budian, and the Trexit, of 2J50 tons, by Lieutenant 
John Franklin. Those for the nortli-wei»t wore 
the Isabella, of 382 tons, commanded by Cap- 
tain John Ross, and the Alexander, of 252 tons, by 
Lieutenimt William Edward Parry. The Polar ex- 
pedition was rendered abortive by the disubliug of 
the Dorothea in the ice ; the otlier circumnavigated 
Baffin’s Bay, and ascertained that the narrative of 
that able navigatr)r whose name it bears is bubstaii- 
tially true ; and tliat the chigrt appended to the 

the North-West Fox is, in fact, the chart of Baffin, 
and wonderfully correct for the time in which it was 
laid down. Not one, however, of tlie many great 
openings which appear in that chart, and wore as- 
cerViined to exist, were examined ; and the only one 
tliat was entered was abandoned in a most unacc ount- 
able manner, and on grounds which were at once 
susMcted, ami subsequently proved, to be utterly 
without foundation. 

Another expedition was,^ therefore, immediately Of Parry 
fitted out, consisting of two ships, the Ilocla bomb*"*^ J.iWon. 
and Griper gun-brig, and the command of it given 
to Lieutenant Parry, Licutciiant Liddon being ap- 
pointed to that of the Griper. They dropped down 
the river on the 4th May 1819 ; sow Cape Farewell 
oil the 15th June; and by the 30th July had buc- 
ceeded in crossing the ice of Baffin's Bay, and rc.'ich- 
Ing the opening of Sir James Lancaster's Sound ; ju^t 
one month earlier than in the preceding year. To the 
examination of this sound Mr Parry was particularly 
directed by his instructions, lii proceeding along it 
to the westward, he met witli little obstruction from 
the ice (though ha was evidently navigating through 
an archipelago of islaiids where it usually most 
abounds), until he came to the.western extremity of 
what he calls Melville Island; tlie last that ivas visi- 
ble on the northern side nf the strait or passage 
through which he had proceeded. Beyond tin's he 
stru^led in vain, till the 20th September, to get to" 
the westward, when the severity of tlic wcatlier 
made it prudent to look out fur a secure spot to pass 
tlie winter ; and aRcr cutting a canal through tlie 
ice upwards of two miles in length, tracked the two 
ships into Winter Harbour, the crews hailing tlu^ 
event with thrito loud and hearty cheers.” 'Fhe fol- 
lowuig year, when released from their icy prison, 
every effort was- again made to pass the wcbt- 
em extremity of Mdville Island, but in vain ; nii<]. 
after many fruitless attempts, the ships returned 
die eastward, and reached Eiiglniid in safety, bring- 
ing back every man who huil embarked on the ex- 
pedition, with the exception of one, who carried out 
with him an incurable complaint. % 

IJ 
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Tlio fiirtliosl point reached by I-ieutenant, now 
Captain, Parry in the Polar Sea, was latitiule 7-1*' 
2(>' !d5" N. and longitude 1 IS’" 4(i' 43'' W. ; a point 
oi western lonpitiule whicli, by an amended net of 
l*nrli{iincnt, dividing the sum of I.. 20,000 into a 
^adualed 8cale, entitled the discoverers to L. 5000. 

On their return to England^ there was not tin of- 
ficer or man in the whole expedition that was not sa- 
tisfied with the practicabUity of a w^estern passage 
from the. Atlantic to the Pacific; though in some 
other line of direction, either to the northward or the 
southwariji of the extensive group of islands among 
which they had been navigating. The Lords of tlio 
Admiralty appear to have entertained the same feel- 
ings, anil accordingly gave directions forjwo bombs, 
tlic Fury and the Hccla, to be prepared for the 
prosecution of the discovery. To Captain Parry' was 
given, as was justly due, tlie command of the expe- 
dition, and to Captain Lyon that of the Ilecla. They 
left England in May 1H21, and were last heard of 
high up in Iliidsoifs Strait, in open water, and with 
a fair u ind, on the.il2d July, standing for the north- 
oasteru extremity of the coast of America ; the in- 
tention being to keep close along the northern coast 
of iVmerica, where, from experience, it is concluded 
a stream of water will be found between the land 
and the main body of iKo ice. 

The sketch here given of the various attempts 
> which have been made for the discovery of a North- 
West, a North-East, and a Polar passage, is purely 
historical. The results have been uniformly unsuc- 
cessful ; but though thcyWve failed in the main obiect, 
it must not l)e concluded that they have been useless. 
On the contrary, they have been the means of nccu- 
mulating a stock of information of the highest import- 
ance in almost every department of science, so as to 
entitle those who, at the expence of. every jpersonal 
comfort, embarked in them, to Ae mtitude of 
mankind. From the present state of our know- 
ledge, thus acquired, a very probable conjecture 
may now bo formed of the practicability, or other- 
wise, of a navigation tlirough some part of the Polar 
Sea. 

Ill the first places it has been dbtinctly ’ascertain* 
ed Uiat human beings can winter with impunity to 
their health in the highest possible degree of .cold 
which can exist in any part of the earth’s surface; 
ibr there is every reaso^ short of actual proof, to be- 
lieve, that the tempemmre of the o^osphere on the 
Polo itself is .nut lower (perhaps not so low^ than 
ill the parallel of 75% yvherc Parry wintered t the spi- 
rit in Uie tliermometcr having there descended to 55^ 
below aero. So little, indeed, is a high parallel of 
latitude the sole cause of a .decreased temperature, 
that, in (j5’" N., ten degrees less 'than Parry's wintep* 
quarters, Lieutenant Franklin had the mint In the 
tube down to 5T, two de^ecs lower tnan^ Parry. 
This officer, therefore, left Englaml with thoimprCs- 
that lie should experience no injury, nor much 
’lll^nvenience, from passing a second winter in tha 
Polar Sea, if it should be found iieceusnry. 

In the second place, it Ims now. born ascertained 
in wluLt situations it would be a waste of time to 
l(K;k for c passage, and where the only remaining 
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points arc deserving of examination. That a cqm- P«1 m S®*** 
inunicatiun, if not a practicable passage, does exist ^ 
between the Atlantic and the Pacific Oceans, tlirough 
the medium of the Polar Sea, very little doubt can 
remain. The three known points of Icy Cape, Mac- 
kenzie's River, and Hearuc River, go fiur to proye 
it ; and the distance to which Parry proceeded to 
the westwaM, considerably beyond IlWne River, 
strengthens not a lSi;tle this positron. 

Another ground for. concluding that a communi- 
cation exists botwe^ the two oceans is, the constant 
current which th^ old navigators^ Button, Fox, Mid^ 
dlcton, and others, observ^ to set down the Wel- 
come, and which also, in a less degree, prevails in 
Baffin’s Bay and Davis' Strait; together with the cur- 
rent which as constantly sets up Behring's Strait, an 
appears from the journals of Cook, Clerke, Glottof, 
and Kotzebue. ^ The fact of tliis circuinvolvlng cur- 
rent, which we have no doubt contributes to those per- 
manent movements everywhere existing in the great 
oceans, has been called m question, because Captain 
Ross found it running as louch, one way as the otlier 
in Baffin* s Bay. Captain Ross had qo further know- 
ledge of cufrenu than of those which agitate the 
stirface of the sea, and which are known to change 
with every wind. Superficial currents, however, are 
not here meant, but the uniform motion of tliat great 
body of water, which, in spite both of winds and su- 
perficial currents, and in tne teeth of both, carry ice- 
bergs many Imndred feet immersed below the sur- 
face, and bear them along the coast of America, in 
direct opposition to the strongest and most extensive 
current that we know of, the Gulf Stream. How 
happens it, tlien, it may be asked, why none of these 
icebergs, so very oommqiily mot with iu the Atlan- 
tic, ever come across to the coast of Norway, or Den- 
mark, Scotland, or Ireland, with 0e spray of the 
said currents, after reaching the bonks of Newfound- 
land, and which brings with it so many other mat- 
ters floating on the surface to these coasts ? Or why 
do all the bottles which have been launched in Da- 
vis' Strait separate from •the icebergs, and' turn up 
on ' some of the above-mentioned coasts P Clearly, 
because there is a body at’ water , acting on those 
parts of the iceberjyfs und^ the surface (and^which 
are at least thirty times the magnitude nf th^. parts 
above the surface) in a contrary direction to tliat 
which is in motion above. )rhis fs so obvious as not 
to require another .wqrd on ^c subject. It is the 
icebergs only that are subject to this law ; tlie ficld- 
. ice, which is influenced and drifted .about according 
to the winds kod the currents on the surface, givee 
no imHcatic^' of the dh:^on in which the great 
body of water is iDQved. 

In the 6^6 manner, we may be satisfied of the 
constant rush -of water from the Pacific through 
Behring's Strait into the Polar Sea,, to supply tbe 
constant stream which flo^s down Welcome in- 
to Hudson's Bay. It is tliis current which, accord- 
ing to the observations of Kotzebue and the natu- 
mist Chamisso, brings the greot, quantity of drift- 
yrood into Behring’s Strait end Kotzebue’s Inlet It 
& Ae same current by i^hichi on the same authority, 
we are told, that the icebergs and fields of ice, « 
which are fiirmed and break up' in the sea of Kami- 



POLAR SEAS. 213 


Prtlw 'Seal, sclhaika, do not drift, as in the Atlanti^;, to the 
souths l)iit into the Strait to the north and the 
strength of tliis set of the sea is stated to be from 
two and a lialf to three miles an htfur, and that even 
irt the teeth of a strong northerly wind. The 'con- 
dusion drawn by Kotzebue is this, tliat the 
constant nortli-east direction of the current of Behr- 
ing's Strait proves that the water 'meets with no 
opposition, and, consequently, that a passage must 
exist, though pcrliAps not adapted to navigation. 
Observations have long been made that the current 
in Baffin’s Bay tuns to the south ; and thus ho doubt 
can Remain that the mass of W'atei* which flows into 
Behring's Strait takes its course round America, and 
returns tiiroiigh Baffin's Bay into die * ocean. But 
Ure Jiave still more direct and positive information. 
Two UuBsian ships doubled the Icy Cape in Ifitl, 
and proceeded some forty or fifty miles beyond die 
point reached by C'aptain Cook ; and such W'aa .die 
strength of the current io the eastward, that it was 
with die utmost difficulty they could stem it on their 
return, whidi a want of provisions, and of every: re- 
quisite to pass the winter or encounter icc, compel- 
led them to do ; but they had no doubt whatever of 
a practicable passage. 

An idea has heedlessly been started, that the super- 
ficial current in Baffin's Bay, and those wliicli de- 
scend along the coast of Labrador, may be owing to . 
the melting of the ice in summer ; but if so, why does 
not the aiuniner current at least descend through . 
Behring's Strait instead of perpetually ascending it? 
But the supposition is altogether without founda- 
tion ; for the quantity of ice destroyed above the 
surface will be replaced by very nearly the same 
quantity rising from below the surface ; and, there- 
fore, the water produced by the melting of tlie ice 
will merely supply the place of the latter, and not 
raise the surface of the. sea above iU usual level, 
nor produce any current. Be it observed too, diat, 
in the Arctic Regions, little or no increase of the ica 
is occasioned by the fall of ruin or snow\ 

Another objection, equally fVivolous, was made 
against a communication of the waters "bf Hudson's 
Bay and Bell ring's Strkit, on the ground,.that the 
continent of 'Asia overlapped and was united* to 
America, making Behring's Strait to terminate in a 
great bay. That question, however, has been Set at 
rest for ever, even with those who were disposed to 
doubt of the voyage of DrschrejGT. The Russian go-^ 
vernraent has recently employed several men ot 
science io determine points of doubtful position on 
tho northern goabt dr Sibdrie. In February 18^1, 
Baron Wrangel, a distinguished officer in their ser- 
vice, left his head-quarters on the Nisbey Kolyma 
to determine, by astronomical observation, tho posi- 
tion of ShelatskoL-Rosd^ or the North-east Capo q( 
Asia, which was found to be in latitude 70^.05' N., 
considerably lowej^ than it is usually pla^ on, the 
maps. He tlien proceeded over the ice directly 
north for 80 miles, without perceiving any other 
object than a boundless, field of ice. The suppos- 
ed continuation, therefore, of Asia to the eastward, 
may be considered an idle speculation. ' ^ 

Probable These facts being established^ it may be assumed 

1 Mn’ctiiiii of 
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that a communication docs exist between the two 
occanb ; and, from the low latitude of the tlirec " ^ v' 
known ])oint.s of the VoilsI of America, it may be in- 
ferred that tins communication is a navigable one. 

The question then is n.arrowcd to the direction in 
which it is most probable a passage will be found ? 
riic north-castcni route may be given up, were 
it only for tlie great distance (just one half of the 
whole circumference of the Polar Se.a) that it w ould 
be necessary to navigate, more or less, among ice. 

The north-western, by keeping close along the coast 
of America, is now ( I ^55) under trial ; it is that which 
Captain Parry has judged to be, the most feasible 
from the experience he had acquired along the w est- 
ern coast of Old Greenland, the shores of die western 
islands of Baffin's Bay, and the southern shores of 
tho numerous Islands between tho entrance of Bar- 
row's Strait and Uie western extremity of Melville 
Island ; in all of which places a navigalde channel of 
water was found between the land and die ice. The 
same thing invariably happens along the western 
shore of Spitzbergen, and probably along the eastcTii 
coast of Old Greenland, when once fiiirly in with the 
land. It was proved, indeed, at Winter Harbour, 
with what extraordinary rapidity tlie radiated heat 
of the laud melted the ico on tho return of summer ; 
and as the coast of America' is five degrees of lati- 
tude m(|^e southcrlv than Melville Island, the for- 
mer has a full mopth more of suranier than tlie lat- 
ter. The only circumstance which militates against 
an iininterru^teil open channel along that coast, is 
that of its being a lee-shorp to the tuurthcTly; winds, 
whic||[ appear to be Uie most prevailing in the 
Arctic Seas ; though Parry found them drawing ge- 
nerally either to the eastward or westward in tlie 
direction of the strait Jt is not quite certain, how- 
ever, though every appearance is favourable, that 
the north-eastern extremity of America terminates 
at the head of the Weiccvne, in or about what is call- 
ed on the charts Repulse Bay; but there is no 
doubt, that the Regent's Inlet on the south side of 
Barrow’s Strait leads down upon that coast. 

The tract pursued on tlie late voyage through 
Barrow's Strait, and among the islands, must ob- 
viously be gi^en up as hopeless. •' The north-wester- 
ly winds liad wedged in such a mass of ice among 
the islands whidi never melts, as to render all at- 
tempts to penetrate it at the western opening of the 
funnel impracticable ; but b^ond this ice. Captain 
Parry had no doubt tliqre was an open $ea ; as it was 
observed whenever the wind came to the eastward, 
that the whole body of Uie ice kept moving to the 
westward for several days together. And t&s open 
sea is probably not inaccessible from some ether 
quarter. There isen opening on the northern side 
c£ Barrow’s Strait in tlio meridian of which 
Captain Parry Jias named * Wellington's Channel. 

This grand opening,'* as Parry calls it, was ftec 
from every particle of ice, as fkr as tlie eye could 
readi on a fine clear day, and apparently as open 
and navigable as any part of the Atlantic. Thin 
channel, therefore, in all probability, lends to an 
open sea to the northward of the archipelago of 
ismnds, which, there is every reason to believe, is 
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PolkrSeM* connected with Baffin’s Bay by the great inlets tude> we have little hope of a wlialepffshing ship at- P oIuSom. 
known by the names of Smith’s Sound and Alder- tempting it* and thereby perhaps miming the risk y — 
man Jones’s Sound. * of loiiiig the short and precarious opportonily^of * 

I ubttbility Xhc most important part of the qnestion is^ aeemplishing lift main object of the voyage* 

^hetlier the great body of the Polar Sea is conu Tlie whole sunotiiiiding coast of the Pdar Cmftof the 
^PtoUr posed of water or land. The absence of icdliergs Sea is inhabited; due Eim^ean part with Laplanders 

^£bt>ing in die long trect from Baffin’s Bay to Melville Island* and Finns; the Asiatic shores with Ostums* §3^ inhabited. 
4we tern And in the seas spround Spitzbergen* affords at moy edes* Yuckhgires^ Tchutsldes^ and Korilim* who' 
a strong preSOmpdem against the eaistenee of high derive their^sttbSsteuco from the minrdeer and dried 
premitous Ibstid rising out of a deCp ocean, without ffsh. The Tchntskoi bordering on Behring Strait 
whiiWi P9' Ibmiation of these huge masses of ke* S»e^a superior kind of Eskimaux; and are no doubt 
aame of itlikh arc not far short ^ a thousand feet the eama rac^ which extend along thU northern coast 
in csii^'pessibly take place, , }f> then, the of America, the shores and isla^s of Baffin’s Bay, 

Polar Sea free p:am Iknj, ^ ^ Davis and Hadsonk^toaits, and the coast of Labra- 

pmbability, be also ^ffijciently free of for the dor; and as high up on the coast of Old Greenland as 
pnrposet of navigation; for, although it is not latitude frib highest habitable spot, in all proba. 
doubted 4uit (he deep and wide sea will fraeae over, bility, on the gloM All these people, distantly as 
yet it ia wdl k^iown that, by the nifrijpition of the they are removed from each other, speak the some 
water in these boisterous latitudes, the ice formed on language, wear the same dress, subsist in the same 
the surface is sooh broken up, heaped togethm*, and manner, and hi all their habits and appearance are 
drifted witli the wihd to sOme shore or islands, precisely the same people. Spitsbergen lias no per. 
where it becomes fixed, or floated so fi|r down to the manent inhabitants, but English, Dutch, Danes, and 
southward as to undargo a dissolution. If this Was Busaians, hajte frequently wintered there ; and even 
not the Case* and we were sufimse the whole sur- «is high as 80*^ N. many hundreds, some say thou- 
&ce ot the Polar Sea to bo cmcerrosen over into one san^, of graves, are met with in two or three par- 
dense and o^u^ct mass of ice, tiiat mass must con- ticular spm where it was usual to extract the oil 
tinue to iifprease fl'om year ,to year, titt th^ part of from the whale and ctUier marine animal^i furnishing 
^ the ocegn become bne solid and bmovei^e body, blohber^ On Nova Zcmbla, the body of wliich is 
On, the whole, then^ we should Say, that iM proba- five or sU degrees lower in latitude, no inhalntants 
bility of ati open sea towards the N^th Pme ra- are found, nor, with the exception of Barents and 
ther predominates; it is a theory which baa been his associates, have any been known to pass the 
, entertained aiqps days. of Dr Hooke; and all winier^ven in the more southerly parts. Sucli, in- 
the Grifrnland ffsbermrn *are impressed witlji^thia deed, is the dijfference .of climate on the same paraU 
opinion* * * Jels,that while on the southern part of Nova /em- 

Pt^isblo Dr Brewstet> in an inganious and interesting pa- bla, in latitude 69% not a shrub is to be found, at 
Mt.41 iVm-per on ** Ae Mewi Temperature of the Globe,” has Altengoord, in Norway, in latitude 70^, trees grow 
of idiovirn, in a satisfactory manner, by. comparing the to a oonbiderahle size.* Old Greenland, and the 
results of the late expedition wim those he i^ds on the.western shore of Baffin’s Bay, uf Da- 
4 drawn from a preconceived theory, ^ that the mean vis Strait, and of Hudson’s Bay, down to the 55Ui 

^temperature of 1^0 North Pole of the globe will be degree of latitude, are barren of trees and tJirubs ; 

"aboutKl 1^,” wUch, be says, is ** inoompambly warmer wHik, on the western side of America, as high up an 
than the regions in which Captain Parry sprat the the 60tb and even (i5th degree, the firs and birch 
winter.** Tlje^ineBn.atuiuiil tsniperature of this spot, grow to a odtisidCraible size. Even in the short dis- 
;^ceordiiig to a serks of accurate observations ftr tence wbibh sieparates America from Asia across 
twdVe months^ waractuai^ 1^ 3$/ ^ shore Behring’s Strait, Kotzebue, in passing from the tor- 

q^d not have been more Wow aero^ mc^ to4;lie ktter, expevieneed a change like that of 

sherfest if the Polar Sea should he tdiorobly iirpe fWun Bummer and winter ; m the former au was verdure, 

"oqw to jet and islimds, and it were ppslihle to pass the to* iq the latter, a complete sttrface of ice and snow. On 
itoJinng’s f of iop which isiisuaUy jeimned in between SpHta- the south side of M^vQlc Island, in 75^ of latitude, ♦ 

^ ber^ W Did Greenlaiid, imd no doubt it k pog* the moment that the snow had depart'd, the ground 

stble^ in mfoiy yeai^ as may also be the case on the was enamelled with a variety of brilliant flowers. 

^ eastefti side ot Bfmbergen in most y^rs, tlk route Nor arc these drea^ entirely de<>titate of Amnuib 

by this wey, and dose to ^e hmg fm a animated, najatire. • Bein-deeir arc m^with on the tiit North, 

circle, would be by i^^tbe shortest in poixiA of die- nor^mniost part of Syitzbeigen^ 'fne polar bear, Regioui. 
tance, cuttbig off not (bss* thaft^the wbde the wolf, ^ arctic fox, die palar hare, the ermine, 

the AtlgnticfrcknOie Sheilaiid tonds to CimFigfr!' the Ictooing Of Hndsop’sl^y mouse, the musk- 
yrelL TheaccidsnttWh^ppenod to Captain Bndtof biiB^ apd the nuotdrar, were all caught on MelviUer^ 
thip is^lpreadv^ be regretted, as otherwise there WAS IslS^, the first six behig pfirpetual residents, ibe two 
every pit^nnP^ mocb new information being ob- hsi ttugratory. Gronse, ptartnkfan, plovqr, and a 
tainra iA^jk’^quartey^ rthldbi is not likely to aq« iveat variety of water-fbwl, frequent in vast numbers 
quired fm^rprivato I^pa ; for akliough ths present the stmts and islands of the arctic seas. The follow- 
graduated of rewiurds, i|hkh commence at the ing jAffKsre, drawn by the naturalist who accompa- 
ktitude 83% would^imto tft eneourage masters of nied'^dUebue, is ODirect and interesting ; As, on 
fishing shipa to avail meiQsi4,1|SS of Avcmrable open, oik hand, ift proportion as you advance farther on 
ings, winch frequently ooto* to run for that lati* the, hud towards the north, me woods become less 
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P^r Seas, lofty, the vegetation gradually decrease#,- animals bc- 
come scarcer, and lastly (as on Nova •Zcmbla)/the 
rein-deer and tlie gUres 'Danish with the last plants, 
and only birds of prey jprowl about tlie icy streams for 
their food: so, on the other hand, the sea becomes 
more and more peopled. Thh alga, gigantic species 
of tang, form inundated woods round the rocky 
coasts, such as are not met with in die torrid eone. 
But the watere swami jvith anitbd Ufe--the ‘tneduta 
and zooph^ts, criiiftaced, innumerable 

species of fish/ iW inm'edibly etowded shoals; ^ 
^^ntic swimming • mammalia, whales, ^yseteni, 
dolphins, morse, aim seals, fill the sea and ito shores, 
and countless flights of water-fowl roeh' themedv^ 
on the bosom of the ocean, and itt the tWQq^t 
scmble floating islands.” . 

t ... ; . v;.' . 

Sooth Polar Sea^ / . 

ronfinert Of the South Polar Sea little or nothiilg may be 

,/2,e soSh ^ known. Captain Cook, in the years 177S 

Poi!at &a. 1774, crossed tlie Antarctic^ Cirde m^/Tve plkecs 

only ; — in longitude 39J° E., where he advanced to 
latitude 674‘*, and met ivith fields afi^ d^tachnd pieces 
of ice; in longitudes 101® and 110® W.,. between 
which he proceeded to latitude 71® lO' S., the far- 
thest progress made by him towards the Sou^ Pole, 
where he was stopped, or at least deemed it prudent 
to return, on account of the fields and mountains of 
ice which were scattered over the surface of the sea ; 
aiul in longitude 13^® and 148® W,, between which 
ho descended to latitude 68®, and saW mnUy floating 
ice islands. There are, therefore^ still remaining 
about 340 degrees of longitude in whiclh the Ant- 
arctic crrcle has not been crossed, and full half the 
circumference of the globe which has not bwn visit- 
ed lower to the southward than the parallel of 60® 
south latitude. 

There can be little doubt of the cxi.stence.of high ^ 
land in tlie South Polar Sea, though Cook discover- 
ed in)nc beyond the Southern Thule or Sandwich 
T.and, on iL y'nrnllel of 60®. Without high precis 
..‘tons land, ilv* large Icebergs which he met with 
floating inniong tlie fields of ice could not have been 
^‘oi ^ d ; the humnwcKx of ico, occasioned by the agi- 
tiilioii of the sea and the meeting of the Jietis or 
in oppoaite directions, seldom rise to Uie helgM pf 
twelve or i»fteeu feet above the surface. The Rtts- 
siHiis, indccvl, on a recent voyage of discovery, are 
said to have fallen in with many islands about the ' 
7()th »'«' llel of latitude: they also circumnavigatM^ 
the Sandwich Land, which was l<»ft undetermined 
by Cook, 4uid coi.lecturefl that it might be a of 
the great Sontht u Continent, which . occufued so 
in lu ll of ihc attcntiiV' of geographers and philoso- 
phers of lJ»e last century. This idea was reilPwed 
by the rcei-.*t disroveyy of .1 very considerable 
tent ot* land to the southward of Cape Horn, in 
titude ()3'', ai d seen cixtepding from longitude ^3^ 
to (}3^> W. As the eastern extremity had not been 
R'cn, and the v. iiiding of the coast was to the N. 
it was conjectured that it might unite with the 
Southern Thule of Cook, and form the long sought 
for Soutliern Continent. Ft -is said, howeveri that 
the Russians have also circumnavigated this land, 
and tliat it is composed of a great cluster of islands. 
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The land in question has been called South Shet- iV»|iuSc«<- 
land, but it is nP new discovery. In the account <>f 
the voyage of TAe Five Ships of Rotterdam, under 
the command of Jacob Mahu and Simon cle Corries, 
to the South Seas, in the year 1599, \% is statcnl, that, 
on approaching the Strait of Magelhacns, the yacht, 
commanded by Dirk Gherritz, was separated from 
all the other ships, and was carried by tempestuous 
weather to the south of the strkit to (AP S. latitude, 
where they diacovitfed a high country, with moun- 
tCius which Wim'cavered with snow, like the land 

Norway. . TbU huid. of Gherrite was^ marked on 
sauie of the bid charts, but discontinued bn tlie more 
ones, from the uncertainty of its ]x)sition 
withiVpgard to longitude. There can be no doubt 
of its klsntity with the modern South Shetland. It 
answered to the demipiion of the mountains of Nor- 
way/ cov^ed With snow, and is wholly Inuren, hav- 
ing neither tree nor idirub of any kind. It is un- 
necessary to say, that it is uninlmbitcnl, there bring 
nor such people in the southern hcunVphere as the 
Eskhnaux;' and it may be' remarked, Ujat no hu- 
man beings are found in the Southern lielow 

the 55th parallel of latitude, and none Oeyoiid the 
50th, except on Patagonia and Term del Fuego. 

On the shores, the seals and sea-horses, which Irad 
remained from -the creation undisturbed, were so 
numerous, that on thp first notice of the rediscovery, 
a Whole flpet of vessels ftom England and North 
America crowded thither on speculation; but the 
loss^ of severid, ftoni tempestuous weather and a 
dangerous navigation, and the destruction and alarm 
of me objects of their cupidity, will probably cause 
it,. ft>r some time at least, to remain as much a land 
of desolation as it had been before. 


Since the preceding article was written, the re- 
' twok of CapUun Frankhn has completely settled 
the geography of the month of the vCopper Mine 
ttlver, atid between ’500 aad 600 miles to the 
eastward of it. «The latitude of this river, whicJi 
Beame originally stated to be upwards of 
N., but which was afterw'ards reduced to 69®, 
is now determined to be 67® 48^ and longi- 
tude 115® 30' W., wbidt is five degrees more 
westerly thap is usually laid down on the charts. 
One part of the coast, tut the eastward of Hearnc's 
River, was found ' th. come down • as low ^ the 
Arctic Circle, or 66® 50' N* Little or no -ice 
was fioating on the sea, which was deep and iinob- 
Btructed, on which ships of any burdim might freely 
navigate*; and thus the theory, upon the strength 
of which Captain Parry is at present proceeding, is 
•confirmed ; end Captarn Franklin has every reason 
to believe, that when once he gets upon the coast of 
North Amcriflh, he will find no- difficulty in naukiiig 
fpoo4 his passage. Captain Franklin also found that 
the general curirent set to the eastward, as r.ll the 
driftwood was found on the tvestent sides of the 
jutting promontories. Nearly parallel to the coa.st, 
and at the distance of five m- six miles iVuin it, a 
range of numerous islands extended the whole 
length of the passage made by Captain franklin. 

(K.) 
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POLITICAL 

roliiiral i p^rcatcr number of tlic siibortlinate parts of 
Kcoiuiniy. tlie Bcicncti of Political Pcnnomy have been treated, 
in various afticles of tius SuppiemctU, wiih the 
fulness which their relative importance seemed to 
require. In the present article, therefore, we shall 
principally fonfine ourselves to an attempt to define 
the objects and limits of the scicnce^io trace its 
progress— to exhibit and establish the fundamental 
principles on which it is founded — and to point out 
the relation and dependence subsisting between its 
diiierent parts. Tn doing this, we rhall have occasion 
to examine the more prominent of the theories which 
have been advanced in this field of inquiry ; our ob» 
jeet being, not merely to lay before our readers what 
wc conceive to be a true theory of the science, but 
also to prr;^nt them witli as full an exposition as our 
limits will allow of the particular doctrines advocated 
by the most celebrated of its professors. 

Part I. — Definition and IIxstoky. 

Definition of the Sciencc^Causes of il$ being neglect^ 
ed in Greece and Rome, and in the Middle Ages — 
Ispecin of Evidence on which its Conclusions are 
Jhitndcd^^Rise of the Scietice in Modern Europe--^ 
Mercantile ^yslem’^Vrogtess of' Commercial Philo^ 
Sophy in England in the Hc'qenteenth and Eighteenth 
Centuries’^ System of M. Qnesnay and the French 
Economists — Publication of the “ Wealth of 
tions*’’^lMstinctum between Politics and Statistics 
and Political Economy* * 

I). fitiition Political Economy* is the science tf the laws which 
Itlillricc re^i^lale the production, di^ribution, and consumption 
" ^ those material products which have exchangeable va- 

Ine, and which are either necessary, ustful, or agree- 
able to man. 

"riiis definition has been framed so as to exclude 
all reference to such articles as exist independently 
of man, and of which uulimited quantitjes can be ob- 
tained without any degree of laborious exertion. 
Had such been the case with all the articled required 
to satisfy our tvants, and to gratify our desires, this 
science would either have had no existence at all, or 
would have been cultivated only as a source of 
amusement, without any view to utility. Pofitical 
Economy is exclusively conversaut with objects 
which come within tlie observjition of every mao, 
and which are continually modified by human inter- 
ference. It is, in fact, the science of values / and 
nothing which is not possessed of exchangeable va« 
lue, or wliich will not be accepted as an equivalent 
for something else, can come within tlie scope of its 


• Economy, from ohoc, a house, or family, and no/xif, 
Economy may be said to be to the state what domestic 
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inquiries. It is obvious, however, that an article Dtfinitiou. 
may be possessed of the highest degree oti utility, or, 
as It is sometimes termed, of intrinsic worth, and yet 
be wholly destitute of exchangeable value. Without 
utility of some species or another, no article will 
ever be an object of demand ; but how necessary so- 
ever any particular article may be to our comfort, or 
even existence, and Jiowcver great the demand for 
it, still, if it be a spontaneous production of nature — 
if it exists independently of Imman agency, and if 
every individual has an indefinite command over it, 
it can never become the subject of an exchange, or 
afford a basis for the reasonings of the economiirr. it 
cannot justly be, said, tl^at the food witli wliich we 
appease the cravings of hunger, or the clothes by 
which we defend ourselves from the inclemency of 
the weather, are oiore useful than atmospheric air ; 
and yet they are possessed of that exchangeable va- 
lue of whicfi it is totally destitute. The reason is, 
that food and clothes are not, like air, gratuitous 
products ; they cannot be had at all times, and 
without any exertion ; they are obtain able only ty 
labour j and as no one will voluntarily sacrifico the 
fruits of his industry, without receiving an equiva- 
lent in return, they are truly said to possess ex- 
changeable value. 

The word value has, we are aware, been very gc- Dwtinriion 
ncraily employed to express, not only the cxcliangc- 
able worth of a commodity, or its capacity of exchang- 
ing for other commodities, hut also to express 
utility, or its capacity of satisfying our wants, and of 
contributing to our comforts and enjoyments. Put 
it is obvious, that the utility of commodities — that 
the capacity of bread, for example, to appease hun- 
ger, or of water ^to quench thirst — is a totally dif- 
ferent and distinct quality from their capacity oi' ex- 
changing for other commodities. Dr Smith ])crcL‘iv- 
ed this difference, and showed the importance of care- 
fully distinguishing between the utility, or, as lie ex- 
pressed it, the value iu use/’ of commodities, and 
their value in exchange. But he did not always keep 
this distinction in view, and it has been very generally 
lost sight of by M. Say, Mr Malthus, ond other late 
writers. We have no doubt, indeed, that the con- 
founding together of these opposite qualities has 
been one of the principal causes of the confusion and 
obscutity in which, many branches of the science, 
not in themselves difficult, arc §till involved. When, 
for example, we say that water is highly valuable, we 
unquestionably 'attach a very different meaning to 
the phrase from what wc attach to it when we say 
'that gold is valuable. Water is indispensable to ex- 
istence, and has, therefore, a high degree of utility, 
or of'* value in use but as it can be generally oh- 


a Jaw — tbe government of a family* licnee Political 
economy is to € single family. 
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Pifinition. tainccl in large quantities, without much labour or 
exertion, it has, in most places, but a very low value 
in exchange. Gold, on the other hand, is of compa- 
ratively little utility ; but as it exists only in limited 
quantities, and as a great deal of labour is necessary 
to procure a small supply of it, it has a high ex- 
changeable value, and may be exchanged or barter- 
ed for a large quantity of most other commodities. 
To confound these different sorts of value would evi- 
dently lead to the most erroneous conclusions. And 
hence, to avoid all chance of error from mistaking 
tlie sense of so important a word as ’oaltie^ we shall 
never use it except to signify exchangeable worth, 
or value in exchange ; and shall always use the word 
to express the power or capacity of an article 
to satisfy our wants, or gratify our desires. 

A few words will suffice to show the necessity and 
importance of always distinguishing between the uti- 
lity uf a commodity and its value. If utility and va- 
lue in exchange were identical, or if they were re- 
gulated by the same laws, it would necessarily fol- 
low, that the same circumstances which were calcu- 
lated to increase the utility of any article would also 
increase its value, and vice versa. Hut the fact is 
distinctly and completely the reverse. The utility 
of a commodity is never increased by simply raising, 
but it is, in ihe great majority of instances, increased 
by lowering, its value. A deficient harvest increases 
the exchangeable value of corn, but most certainly it 
does not increase its utility. If such an improve- 
ment were to take place in the manufacture of hats 
as would enable them to be produced for a half of 
ilic expcnce it now takes to bring them to market, 
their value, and consequently their price, would very 
soon be reduced a half also. Each individual would 
thus be able to buy two hats for the same sum it 
had formerly required to buy one ; and while the 
vtilify uf no single hut would be impaired by this 
fall of value, it is plain that the sphere of their 
utility would be greatly extended, and that they 
woulii be brought within the reach of a large pro- 
portion of those whose poverty might previously 
have rendered tlieni unable to obtain them. In fact, 
the grand object of the science of Political Econo- 
my IS to cHhCOver the means by which the value of 
commodities may be reduced to tiie lowest possible 
limits. For, the more their value is reduced, the 
more obtainable they become, and the greater, con- 
sequently, is the amount of the necessaries, conve- 
niences, and luxuries at the disposal of every indi- 
vidual. 

nt/iniiic Political Economy has been frequently defined to 

III' the to be the science which treats of the production, dis- 

n calth, tribution, and consumption of vaealth and if by 
wealth be meant those material products which pos- 
sess exchangeable valuci and which are necessary, 
useful, or agreeable to man, the definition is quite 
unexceptionable. But the economists wlio have 
adopted this definition liavc attached a different, 
and a much too extensive meaning to the terra 
wealth. Tiu'y have sometimes, for example, consi- 
dered wealth ns synonymous with ** all that man de^ 
sires as useful and agreeable to him.” But if Politi- 
cal Economy were to embrace a discussion of the 
production and distribution of all that is useful and 
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agreeable, it would include within itself every other i^ctoition^ 
sciimee; and the best Encyclopapdia would really be 
the best treatise on Political Economy. Good 
health is useful and delightful, and, therefore, on 
this hypothesis, the science of wealth ought to com- 
prehend the science of medicine; civil and reli- 
gious liberty are highly useful, and, therefore, the 
science of wealth must comprehend the science of 
politics; good acting is agreeable, and, therefore, 
to be complete, the science of wealth must em- 
brace a discussion of the principles of the histrionic 
art, and so on. Such definitions ara obviously 
worse than useless. They can have no effect but to 
generate confused and perplexed notions respecting 
the objects and limits of the science, and to prevent 
the student over acquiring a clear and distinct idea 
of the nature of the inquiries in which lie is en- 
d. 

r Mai thus has defined wealth to consist of 

those material objects which arc necessary, useful, 
and agreeable to man.*' ' {Principles of Political Eco^ 
nomy, p. 28.) But tins definition, though infinitely 
less objectionable than the preceding, is much too 
comprehensive to be used in Politic^Pl|Pconomy. 
Atmospheric air, and the heat of the are botli 
material products, and are highly useful and agree- 
able. But their independent existence, and their 
incapacity of appropriation, excludes them, as we 
have already shown, from the investigations of this 
science. 

Dr Smith has not explicitly stated what was tlie 
precise meaning aitacheil by him to the term wealth ; 
but he most commonly dcbcrihes it to be ** the an- 
nual produce of land and labour." Mr Mnlthus, 
however, has justly objected to this definition, that 
it refers to the sources of wealtii, before we know 
what wealth is, and that it includes ail the useless 
products of the earth, as well as those W'iiich are ap- 
propriated and enjoyed by man. 

The definition we have given is not liable to any 
of these objections. By confining the science to a 
discussion of the laws regulating the production, dis- 
tribution, and consumption of those material pro- 
ducts w'hich have exchangeable value, and which 
are either necessary, useful, or agreeable," we give to 
it a distinct and definite object. When thus pro- 
perly restricted, tlie researches of the economist oc- 
cupy a field which is exclusively his own. He runs 
no risk of wasting his time in inquiries which belong 
to other sciences, or in unprofitable invest igalioiis 
respecting the production and ccusumption uf ihr- 
ticles wliicli cannot be appropriated, and which 
exist independently of human industry. 

Capacity of appropriation is indispensably neces- 
sary to constitute wealth. And we shall invariably 
employ this term to distinguish those products only 
which are obtained by the intervention of human la- 
bour, and which, consequently, can be apprnpri?.tcd 
by one individual, and consumed exclusively by him. 

A roan is not said to be wcaltliy, because he has an 
indefinite command over atmospheric air, for this is a 
privilege which lie enjoys in common with every other 
man, and which can form no ground of distinction ; 
but he is said to be wealthy, according to tlic degree 
in which he can aflbrd to commaiid inose ncccs- 
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Dffioition. saries^ conveniences, and luxuries which are not the 
gifts of nature, but the products of human industry. 
It must^ however, be carefully observed, that, al* 
tliough the possession of value be thus necessary to 
the existence of wealth, they cannot be confound- 
cd together without leading to the most erroneous 
conclusions. Wealth and value are as widely differ- 
ent as utility and value. It is plain that every man wfli 
be able to command a much greater quantity of these 
necessaries and gratifications, of which wealth con- 
sists when their'value declines, or when they become 
more easily obtainable, than when their value in- 
creases. Wealth and value vary in an inverge rath* 
The one increases as the otlier diminishes, and dU 
niinishes as the other increases. — Wealth is greatest 
where the facility of production is greatest, and vsi- 
lue is greatest where the difficulty of production is 
greatest. 

Importance The science of Political Economy is cxclusivc- 

«Lw*cc- conversant with that class of phenomena, which 
the exertion of human industry exhibits. Its ob- 
ject is tonutcertain the means by which this in- 
dustry mqiHik. be rendered most productive of no- 
cessaries, comforts, luxuries, and enjoyments, or 
of wealth in the proper sense of the word ; by which 
this wealth may be most advantageously distribut- 
ed among the different classes of the society ; and 
by which it may be most profitably consumed. 
To enter into n lengthened argument to prove the 
importance of a science having such objects in 
view, would he worse than useless. The coiibump- 
tion of wealth is indispensable to existence; but the 
eternal law of Providence has decreed that wealth 
can only be procured by the intervention of industry 
— that man must earn his bread by the sweat of his 
brow. This twofold necessity renders the produc- 
tion of wealth a constant and principal object of the 
exertions of the vast majority of the human race. 

It has subdued the natural aversion of man to la- 
bour, given activity to indolence, and armed the 
patient band of industry with zeal to undertake, and 
perseverance to overcome, the most difficult and dis- 
agreeable tasks. But when wealth is thus necessary, 
when the desire to acquire it is sufficient to induce 
us to submit to the greatest privations, it is plainly 
impossible to doubt the utility and paramount im- 
poreance of the science which teaches the modes by 


which its acquisition may be facilitated, and by which Objects and 
we may be enabled to obtain the greatest amount of 
wealth with the least possible difficulty. There is science, 
no class of people to whom a knowledge of this sci- 
ence can be considered as either extrinsic or super- 
fluous. There arc some, doubtless, to whom it may 
be of more advantage than to others ; but it is of the 
utmost consequence to all. 'J'hc prosperity of indi- 
viduals, and consequently of nations, docs not depend 
nearly so much on salubrity of climate, or on the fer- 
tility and convenient situation of the soils they inha- 
bit, as on the power possessed by them, of applying 
their labour with perseverance, skill, and judgment. 

Industry can balance almost every other deficiency. ' 

It can render regions naturally inhospitable barren 
and unproductive, the comfortable abodes of an in- 
telligent and refined, a crowded and wealthy popu- 
lation : but where it is wanting, the most precious 
gifts of nature are of no value, and countries pos- 
sessed of the greatest capabilities of iinj)rovemeiit, 
with difficulty furnish a miserable subsisrence to the 
scanty population of hordes d^stitlgui^hed only by 
their ignorance, barbarism, and wretchedness. 

But when the possession of wealth is thus neccs- ('atinrs of 
sary to individual existence and comfort, and to the 
advancement of nations in the career of civilization, 
it may justly excite our astonishment that so few ef- Ancient nnd 
forts should have been made to discover its sources. Middle 
and facilitate its acquisition, and that the study of Po- 
liticul Economy, should not have been early consider- 
ed as forming a principal part in a comprehensive 
system of education. Two circumstances, to which 
wc shall now briefly tidvert, seem to us to have been 
the principal causes of the neglect of this science. 

The first is the institution domestic slavery in the 
ancient world ; and the second tlie darkness of the 
period when the plan of educdtion in the univci>ities 
of modern Europe was fiist organized. 

The citizens of Greece and itome considered it de- 
grading lo employ themselves in those occupations 
which form the principal business of the inhabitants 
of modern Europe. In some of the Grecian states the 
citizens il'ere prohibited from engaging in any spe- 
cies of manufacturing or commercial industry ; and 
in Athens and Home, where such a prohibition did 
not exist, these euiployiiicnts were universally re- 
garded as mean, mercenary, and unworthy of free- 
men, and were in consequence carried on exclu- 
sively by slaves, or the very dregs of tlic people. • 


• The force of the prejudices on this head may be learned from tlie following quotations : Illibcrales 
uutem et sordidi," Cicero says, questus mcrccnariorum, oinniumque quorum operac, non quorum artes 
emuntur. Est cnim illis ipsa merccs auctoramentum servitutis. Sordidi etiam putandi, qui mercantur a 
raercatoribus quod statim vendant, nihil enim projiciuntj nisi admodutn meniianiur f Opificesque omnes in 
sordida arte versantur, nec euim quidquam ingenuum potest habere qfficina * * * Mcrcatura autem, si tenuis 
est, sordida putanda est ; sin autem magna et copiosa, multa undique apportana, multisque sine vanitate 
impertiens, non est admodura vituperanda" {De Officiis, Lib. 1. sect. 42.; 

Vulgaris opificum, quae manu constant, et ad instruendam vitam occupatae sunt ; in quibus nulla decoris, 
nulla honesti simulatio est." {Seneca Epistola, £p. 89.) 

A hundred similar quotations might be produced ; but the one we have given from Cicero is sufficient to 
establish the accuracy of what wc have advanced. The strength of the prejudice against commerce and the 
arts is proved by its exerting so powerful an influence over so cultivated a mind. For a further discussion 

J2 
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Caoiet of Agriculture was treated with more respect. Some 
of the most distinguished characters in the earlier 
ttoonomy. Roman history had been actively engaged in 

rural affairs; but, notwithstanding their example, in 
the dourishing period of the Republic, and under the 
Imperial Regime, the cultivation of the soil was al- 
most entirely carried on by slaves, belonging to the 
landlord, and employed on his account. The mass 
of Roman citizens were either engaged in the mili- 
tary service, * or derived a precarious and dependant 
subsistence from the supplies of corn furnished by 
the conquered provinces. In such a state of society 
the relations subsisting in modern Europe between 
landlords and tenants, and musters and servants, were 
unknown ; and the ancients were in consequence en- 
tire strangers to all those interesting and important 
questions arising out of the rise and fall of rents and 
wages, wliich form so important a branch of econo- 
mical science. The spirit of the philosophy of the 
ancient world was also extremel}' unfavourable to 
the cultivation of Political Economy. The luxurious 
or more refined mode of living of the rich, was re* 
garded by the ancient moralists as an evil of the first 
magnitude. They considered it as subversive of 
those warlike virtues, which were the principal ob- 
jects of their admiration, and, in consequence, they 
clenounccd the passion for accumulating wealth as 
fraught with the most injurious and destructive con- 
sequences. It was impossible that Political Economy 
could become an object of attention, to men imbued 
with such prejudices ; or that it could be studied by 
those who held the objects about which it is con- 
versant in contempt, and who spurned that labour 
by which wealth is produced. 

At the establishment of our universities, the clergy 
were almost the exclusive possessors of the little 
knowledge then in existence. It was natural, there- 
fore, that their peculiar feelings and pursuits should 
have a marked influence on the plans of education 
they were employed to frame. Grammar, rhetoric, 
logic, school divinity, and civil law, comprised the 
whole course of study. To have appointed profes* 
sors to explain the principles of commerce, and the 
means by which labour might be rendered most ef- 
fective, would have been considered as equally 6u» 
perfiuous and degrading to the dignity of science. 
The prejudices against commerce, manufactures, and 
luxury, generated in antiquity, had a powerful in- 
fluence in the middle ages. None were possessed 
of any clear ideas concerning the true sources of 
wealth, happiness, and prosperity. The intercourse 
between the different countries was extremely limit- 
ed, and was rather confined to marauding excur- 
sions, and a piratical scramble for the precious me- 
tals, than to a commerce founded on the gratifica- 
tion of real or reciprocal wants. 

These circumstances sufficiently account for the 


slow progress of, and the little attention paid to this Caim af 
science up to a very recent period. And since it 
became an object of more general attention and li- Kconoiny. 
beral inquiry, the opposition between the theories 
and opinions that have been espoused by the most 
eminent of it professors, — a necessary and inevitable 
result, as we shall immediately show, of its recent 
cultivation, has proved exceedingly unfavourable to 
its progress, and has generated a disposition to distrust 
its best established conclusions. This prejudice is, 
however, extremely ill-founded; and notwithstand- 
ing the diversity of the theories that have been form- 
ed to explain its various phenomena, Political Eco- 
nomy admits of as much certainty in its conclusions 
as any science not exclusively dependent on mere 
relation. A brief exposition of the nature of the 
principle.^ on which it is founded, and of the mode in 
which its investigations ought to be conducted, will 
evince the correctness of this statement. 

Political Economy is not a science of speculation, rVincipkn of 
but of fact and experiment. The principles on 
which the production and accumulation of wealth 
and the progress of civilization depend, are not the on which iis 
ofispring of legislative enactments. Man qdust exert ('oniluftioof 
himself to produce wealth, because he cannot exist 
without it ; and the desire implanted in the breast of 
every individual of rising in the world and improving 
his condition, impels him to save and accumulate. 

The principles which form the basis of this science 
make, therefore, a part of the original constitution of 
man and of the physical world, and their operations, 
like those of the mechanical principles, are to be trac- 
ed by the aid of observation and analysis. There is, 
however, a material distinction between the physical 
and the moral and political sciences. The conclu- 
sions of the former apply in evert/ case, while those 
of the latter only apply in the majoriii/ of cases. 

The principles on which the production and accumu- 
lation of wealth depend are inherent in our nature, 
but they do not exercise precisely the same influence 
over the conduct of every individual ; and the theo- 
rist must satisfy himself with framing his general 
rules so as to explain their operation in the majority 
of instances, leaving it to the sagacity of the observ- 
er to modify them so as to suit individual cases. 

Thus it is an admitted principle in the science of 
Morals, as well as of Political Economy, that by far 
the largest proportion of the human race have a 
much clearer view of what is conducive to their own 
interests, than it is possible for any other man, or 
select number of men to have, and consequently that 
it is sound policy to allow every individual to follow 
the bent of his inclination, and to engage in any 
branch of industry be thinks proper. This is the 
general theorem ; and it is one which is established 
on the most comprehensive experience. It is not, 
however, like the laws which regulate the motions of 


of the opinions of the Romans on this subject, we refer our readers to the Dissertazione del Commercio de 
Romani of Mengotti, which received a prize from the Academy of Paris in 17B7, and to the Memoria Jpo- 
Ugetica del Commercio do Romani of Torres, published at Venice in 1788. 

* ** Hei militaris virtus procstat cseteris omnibus ; beec populo Romano, bcec huic urbi aeternam gloriam 
peperit.**.— (Cicero pro Murena.) 
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r.\iiicncc on thc planetary system^ — it will hold good in nineteen 
w!iuh ihi. qJ* twchty instances, but the^tweiitieth may be an 
!.f Political* ^‘^ceptioii. Ihit it is not required of thc economist, 
llct.nomy that his iheorit’s bliould quadrate with thc peculiar 
art. I miuiuUuI. bias of the mind of a particular person. His con- 


clusions arc drawn from contemplating the principles 
which are found to determine the condition of gi«m- 


kind, as presented on thc large scale of nations and 
empires. His business is with man in the aggregate 
— ^with states, and not with families — with the pas- 
sions und propensities which actuate the great bulk 
of the human race, and not with those which arc oc- 


casionally found to influence the conduct of a solitary 
individual. 


This distinction should be kept constantly in view. 
Nothing is more common than to hear it objected to 
some of thc best established truths in political and 
economical science, that they are at variance with 
certain facts, and that, therefore, they must be re- 
jected. But these objections very often originate in 
an entire misapprehension of the nature of thc 
science. Jt would be easy to produce a tiioiisand 
instances of individuals who have been enriched by 
monopoiifa and restrictions, and even by robbery 
and plunder ; though it would certainly be a lit- 
tle too much to conclude from thence that so- 


ciety could be enriched by such means ! This, how- 
ever, is the single consideration to which the politi- 
cal economibt has to attend ; — and, until it can be 


shown that monopolies and restrictions arc not de- 
structive oi' jial/onal tvealih, and that what is gained 
by the monopolist is not lost by the public, he is 
justified in considering them injurious. To arrive 
at a well-founded conclusion in economical science, 
it is not enough to observe results in particular 
cases, or as tlicy affect particular individuals; we 
must further inquire whether these results are con- 
xlafU and universally ajyplicable — whether the same 
circumstances which have given rise to them in one 
instance, would in every instance, and in every state 
of society, be productive of the same or similar re- 
sults — A theory which is inconsibtent with an uniform 
and cousiatU fact, must be erroneous; but thc ob- 
servance of A particular result at variance with our 
cu.stoniary experience, and when wc may not have 
had thc mr ans of discriminating thc circumstances 
attending it, ought not to induce us hastily to modi- 
fy or reject a principle which accounts satisfactorily 
for thc greater number of appearances. 

The example of the few arbitrary princes who have 
been equitable, humane, and generous, is not enough 
to ovcrtiirow the principle which teaches that it is the 
nature of irresponsible power to debauch and vitiate 
its possessors — to render them haughty, cruel, and 
suspicious ; nor is thc example of those who, atten- 
tive only to present enjoyment, and careless of the 
future, lavish their fortunes in boisterous dissipation 
or vain expence, suflicient to invalidate the general 
conclusion, that the passion for accumulation is strong- 
er and more powerful than thc passion for ex pence. 
Had this not been thc case, mankind could never 


have emerged from the condition of savages. The 
multiplied and stupendous improvements which have 
been made in different ages and nations— the forests 


that have been cut down — the marshes and lakes EvkUin't on 
that have been drained and cultivated— the harbours, 
roads, and bridges that have been constructed — ^the poliowl 

cities and edifices that have been raised — are all the Lcunomy 
fruit of a saving of income, and establish, in despite “r**''^’'*"^**^*** 
of a thousand individual instances of prodigality, the 
ascendancy and superior force of the accumulating 
principle 

It is from the want of attention to these considera- 
tions that much of the error and misapprehension 
with which thc science of Political Economy has 
been, and still is infected, has arisen. Almost ail 
the absurd theories and opinions which have suc- 
cessively appeared have been supported by an appeal 
to facts. But n knowledge of facts, without a know- 
ledge of their mutual relation — without being able to 
show why the one is a cause and the other an effect— 
is, to use the illustration of M. Say, really no better 
than the indigested erudition of un almanack maker, 
and can afford no means of judging of the truth or 
falsehood of a general principle. 

But, although wc are not to reject a received 
principle because of the apparent opposition of a few 
results, with the particular circumstances of *11 Inch 
W'e are unacquainted, wc cun have no confidence in 
its solidity if it be not deduced from a very com- 
prehensive and careful induction. To arrive at a 
true knowledge of the laws regulating the produc- 
tion, distribution, and consumption of w'culth, the 
economist must draw his materials from a very wide 
surface ; he should study man in every different si- 
tuation — he should have recourse to the history of 
society, of arts, of commerce, and of civilization— to 
the works of philosophers and travellers — to every 
thing, in short, that can throw light on the causes 
which accelerate or retard thc progress of civiliza- 
tion. He should observe the changes which have taken 
place in the fortunes and condition of thc human 
race in different regions and ages of tJie world. He 
should trace the rise, progress, and decline of industry, 
and he should carefully discriminate the efl’ect of dif- 
ferent political measures, and thc various circum- 
stances wherein an advancing and declining society 
differ from each other. Such investigations, by dis- 
closing the real causes of national opulence and re- 
finement, and of poverty and degradation, furnish 
the economist with the means of giving a satisfactory 
solution of almost all the important problems in the 
science of wealth, and of devising a scheme of pub- 
lic administration calculated to ensure the continued 
advancement of thc society in the career of im- 
provement. 

It must always be kept in mind that it is no part 
of the business of the economist to inquire into thc 
means by which individual fortunes may have been 
increased or diminished, except to ascertain their ge- 
neral operation and efiect. Thc public interests 
ought always to form the exclusive objects of his at- 
tention. lie is not to frame systems, and devise 
schemes, for increasing the wealth and enjoyments 
particular classes ; but to apply himself to discover 
the sources o£ national wealthyund universal prosperity^ 
and the means by which they may be rendered most 
productive. 
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Kite of the When wc reflect on the variety and extent of the 
Sdeijcii ill ppcvioua knowledge requisite for the construction of 
Jiaro^**, ® sound theory of Political Economy, we cease to 
L ^ * j fnel any surprise at the errors into which econo- 

mists have been betrayed, or at the discrepancy of 
tile opinions which are still entertained on some ini* 
portant points. Political Economy is of very re- 
cent origin. Though various treatises of consider- 
able merit had previously appeared on some of its 
separate parts, it was not treated as a whole, or in a 
scientific manner, until about the middle of last cen- 
tury. This circumstance is of itself enough to ac- 
count for the number of erroneous systems that have 
since appeared. Instead of deducing their general 
conclusions from a comparison of particular facts, and 
a careful examination of the phenomena attending 
tiic operation of different principles, and of the same 
principles in different circumstances, the first cul- 
tivators of almost every branch of science have be- 
gun by framing their theories on a very narrow and 
insecure basi.s. Nor is it really in their power to go 
to work differently Observations are scarcely ever 
made or particulars noted for their own sakes. It is 
not until they begin to be in request as furnishing the 
only test by which to ascertain the truth or falsehood 
of some popular theory, that they are made in ^ufRcient 
numhers, and with sufficient accuracy. It is, in the 
peculiar phraseology of this science, the effectual de- 
mand of the theorist that regulates the production of 
the facts or raw materials, which he is afterwards to 
work into a system. The history of Political Eco- 
nomy strikingly exemplifies the truth of this remark, 
ik'ing, as we have already observed, entirely un- 
known to (he ancients, and but little attended to by 
our ancestors up to a comparatively late period, 
tliosc circumstances which would have enabled us to 
judge with the greatest precision of the wealth utid 
civilization of the inhabitants of the must celebrated 
states of antiquity, and of Europe during the middle 
ages, have either been thought unworthy of the no- 
tice of the liistoriaii, or have been only very imper- 
fectly and carelessly detailed. Those, therefore, who 
first began to trace the general principles of the 
science had hut a comparatively limited and scanty 
experience on which to build their conclusions. Nor 
(lid they even avail themselves of the few historical 
facts with which they might have easily become ac- 
quainted, but almost exclusively conflned their at- 
tention to those which happened to fall within the 
sphere of their own observation. 

Murcainlic Agreeably to what we have now stated, wc find 
*^3 stem. that the theories advanced by the early economical 
writers were formed on the most contracted basis, 
and were only fitted to explain a few of the most 
obvious and striking phenomena. The Mercantile 
Theorist fur example, was cntirel}' bottomed on the 
popular and prevalent opinions respecting money. 
The precious metals having been long used, both 
as a standard whereby to ascertain the compara- 
tive value of different commodities, and as the 
equivalents for which they were most frequently 
exchanged, acquired a fictitious importance, not 
merely in the estimation of the vulgar, but in 
that of persons of the greatest discernment. The 


simple consideration that all buying and selhVrg Mruuiutilr 
is really nothing more than the bartering of one 
commodity fur another — of a certain quantity 
corn or wool, for example, for n certain quantity of 
gold or silver, and twee versa, was entirely overlook- 
ed. The attention w'as gradually transferred from 
the moneys tvor/A to the money Itself ; and the 
wealth of individuals and of states came to be mea- 
sured, not by the abundance of their disposable 
products — by the quantity or value of the commo- 
dities with which they could afford to purchase the 
precious metals — but by tlie quantity oj these metals 
actually in their possession. It is on this flimsy 
and fallacious hypothesis that the theories of almost 
every writer on econotxiical subjects antecedent to 
the appearance of the works of Child, North, and 
Locke, in England, and of Gournay and Quesnay, 
in France, are founded ; and, what is of infinitely 
greater moment, it is on this same hypothesis that 
the different civilized countries have proceeded to 
regulate their intercourbc with cacli other. Their 
grand object lias not been to facilitate the produc- 
tion of the necessaries, comforts, and luxuries of 
life, but to monopolise tlic largest possible supply 
of gold and silver. And, as in countries destitute 
of mines, these could not be obtained except in 
exchange for exported commodities, various schemes 
were resorted to for encouraging exportation, and 
for preventing the importation of almost all pro- 
ducts other than the precious metals. In conse- 
quence of this opinion, the excess of the value of the 
exports over the value of the imports was long 
considered as the most infallible test of the progress 
of a country in the career of wealth. This excess, 
it was believed, could not be balanced otherwise 
than by an equivalent importation of gold or silver, 
or of the only real wealth which it was then suppo- 
sed a country could possess. 

These principles and conclusions, though abso- 
lutely false and erroneous, afford a tolerable expla- 
nation of a few very obvious phenomena; and, what 
did more to recommend them, they arc in perfect 
unison with tlie popular prejudices on the subject. 

It was natural, thereftirc, that they should be 
espoused by the merchants or practical men, who 
were tlie earliest wTiters on this science. They did 
not consider it necessary to subject the principles 
they assumed to any refined analysis or exuminatior. 

But, reckoning them as sufficiently established by 
the common consent and agreement of mankind, 
they directed themselves exclusively to the discihi- 
sion of the practical measures calculated to give 
them the greatest efficacy. 

Although a kingdom," says one of the earliest nal.inn ot 
and ablest writers in defence* of the mercantile Trad*?, 
system, '* may be enriched by gifts received, or 
by purchase taken, from some other nations, yet 
these are things uncertain, and of small consider- 
ation, when they happen. The ordinary means, 
therefore, to increase our wealth and treasure, is 
by foreign trade, wherein wc must ever observe 
this rule — to sell more to strangers yearly than we 
consume of theirs in value. For, su|)pose, that 
when this kingdom is plentifully served with cloth. 
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Mercantile lonely tin^ iron^ Bsh, and other native cotnmodi- 
System. yearly export the overplus to foreign 

countries to the value of L. 2,200,000, by which 
means we arc enabled, beyond the sctis, to buy and 
bring in foreign wares for our use and consumption 
to the vnlue of L. 2,000,000: By this order duly 
kept in our trading, we may rest assured that' the 
kingdom shall be enriched yearly L. 200,000, which 
must be brought to us as so much treasure ; because 
that part of our stock which is not returned to us in 
wares, must necessarily be brought home in treasure.** 
— (Mun's I'reasure by Foreign Trade, orig. ed. p. 1 1-) 
The gain on our foreign commerce is here supposed 
to consist exclusively of the gold and silver which, 
it is taken for granted, must necessarily be brought 
home in payment of the excess of exported commo- 
dities. Mr Miin lays no stress whatever on the cir- 
cumstance of foreign commerce enabling us to ob- 
tain an infinite variety of useful and agreeable pro- 
ducts, which it would either have been impossible 
for us to produce at all, or to produce so cheaply, at 
home. We are desired to consider all this acces- 
sion of wealth — all the vast addition made by com- 
merce to the motives which stimulate, and to the 
comforts and enjoyments which reward the labour of 
the industrious, as nolhingy and to fix our attention 
exclusively on the balance of L. 200,000 of gold 
and silver ! This is much the same as if we were de- 
sired to estimate the comfort and advantage derived 
from a suit of clothes, by tlie number and glare of 
the metal buttons by which they are fastened ! And 
yet the rule for estimating the advantageousness of 
foreign commerce, which Mr Muii has here given, 
was long regarded by the generality of merchants 
and practical statesmen as infallible ; and such is 
the inveteracy of ancient prejudicr-s that even now 
we are annually congratulated on the excess of our 
exports o\*er our imports! 

MAnut'a<*- But there were other circumstances, besides the 

tiinng Sya- erroneous notions respecting the precious metals, 
wliich led to the formation of the mercantile sys- 
tem, and to the enacting of regulations restrictive of 
the freedom of industry. The feudal government 
C'^tablislied in the countries that had formed the 
western division of the Roman Empire, degenerated 
into a system of anarchy and lawless oppression. 
The princes, who were of themselves totally unable 
to restrain the usurpations of the greater barons, 
or to control their violence, endeavoured to 
strengthen their influence and consolidate their 
power, by attaching the inhabitants of cities and 
towns to their interests. For this purpose, they 
granted them charters, enfranchising the inhabitants, 
abolLshing every existing mark of sorvitude, and 
forming them into corporations, or bodies politic, to 
be governed by a council and tnagistrates of their 
own selection. The order and good government 
that was thus established in the cities, and the secu- 
rity of property enjoyed by their inhabitants, when 
the rest of the country was a prey to rapine and dis- 
order, stimulated their industry, and gave them a 
vast ascendancy over the cultivators of the soil. It 
was from the cities that the princes derived the 
greater part of their supplies of money ; and it was 


by their assistance and co-operation that they were WerramUe 
enabled to control and subdue the pride and indc- 
pendence of the barons. But the citizens did not 
render this assistance to their sovereigns merely by 
way of compensation for the original gift of their char- 
ters. They were continually soliciting and obtain- 
ing new privileges. And it was not to be ex- 
pected that princes, so very deeply indebted to 
them, and by whom they must have been regarded 
as forming by far the most industrious and deserving 
portion of their subjects, should be at all disin- 
clined to gratify their wishes. To enable them to 
obtain their provisions cheap, and to carry on 
their industry to the best advantage, the expor- 
tation of corn, and of the raw materials of their ma- 
nufactures, was strictly prohibited ; at the same 
time that heavy duties and absolute prohibitions 
were interposed to prevent the importation of ma- 
nufactured articles from abroad, and to secure the 
complete monopoly of the home market to the home 
manufacturers. These, together witii the privilege 
granted to the citizens of corporate towns of pre- 
venting any individual from exercising any branch 
of business until he had obtained leave from them ; 
and the variety of subordinate regulations intend- 
ed to force the importation of the raw materials re- 
quired in manufactures, and the exportation of the 
manufactured goods, form the principal features of 
the system of public economy adopted, with the view 
of encouraging manufacluring industry, in every 
country in Europe, in the fourteenth, fifteenth, six- 
teenth, and seventeenth centuries. The freedom of 
industry recognised by their ancient laws w^as almost 
totally destroyed. It would be easy to mention a 
thousand instances of the excess to which this artifi- 
cial system was carried in England and other coun- 
tries ; but as many of these instances must he familiar 
to our readers, we shall only observe, as illustra- 
live of its spirit, that by an act passed in 1 678, for 
the encouragement of the English woollen manu- 
facture, it w'as ordered that all dead bodies should 
be wrapped in a woollen shroud ! 

But the exclusion of foreign competition, and the 
monopoly of tlie home-market, did not satisfy the 
manufacturers and merchants. Having obtained all 
the advantage they could from the public, they at- 
tempted to prey on each other. Such of them as 
possessed most influence, procured the privilege of 
carrying on particular branches of industry to the 
exclusion of every other individual. This abuse was 
carried to a most oppressive height in the reign of 
Elizabeth, who granted an infinite number of new 
patents. At length, the grievance became so in- 
tolerable, as to induce all classes to join in petition- 
ing for its abolition, which, after much opposition on 
the part of the Crown, by whom the power of erect- 
ing monopolies was considered a very valuable branch 
of the prerogative, was effected by an act passed in 
the 2Xst of James I. But this act did not touch any 
of the fundamental principles of the mercantile or 
manufacturing system ; and the exclusive privileges 
of all bodics-corporate were exempted from its ope- 
ration. 

In France the interests of the manufacturers were 
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MercantUe warmly espoused by the justly celebrated M Col- 
Sjritein. minister of finances during the most splendid 

period of the reign of Louis XIV. ; and the year 1664«, 
when the famous tariff*, compiled under Colbert's di- 
rection, was first promulgated, has been sometimes 
considered, though improperly, as the real era of the 
manufacturing system. 

These restrictions were zealously supported by the 
writers in defence of the mercantile system, and the 
balance of trade. The facilities given to the export- 
ation of home manufactured goods, and the obstacles 
thrown in the way of their importation from abroad, 
seemed to them to be particularly well fitted for 
making the exports exceed the imports, and procur- 
ing a favourable balance. Instead, therefore, of re- 
garding these regulations as the offspring of a selfish 
monopolizing spirit, they looked on them as having 
been dictated by tlie soundest policy. The manu- 
facturing and mercantile systems were thus naturally 
blended together. The acquisition of a favourable 
balance of payments was the grand (^ject to be ac- 
complished : and heavy duties and restrictions on 
importations from abroad and bounties and pre- 
miums on exportation from home, were the means 
by which this object was to be attained 1 It cannot 
excite our surprise that a system having so many po- 
pular prejudices in its favour, and which afforded a 
plausible and convenient apology for the exclusive 
privileges enjoyed by the manufacturing and com- 
iiicrcial classes should have early attained, or that it 
should still preserve, notwithstanding the overthrow 
of its principles, a powerful practical influence. Me- 
lon and Forbonnais in Franco, — Genovesi in Italy, 
— Mun, Sir Josiah Child, Dr Davenant, the au- 
thors of iheUrilish Merchant, and Sir James Stuart, 
in Kngland — arc the ablest writers who have cs* 
poused, sonic with more and some with fewer excep- 
tions, the leading principles of the mercantile sys- 
tem. 

It is no exaggeration to affirm, that there are very 
few political errors which have produced more mis- 
chief than the mercantile system. Armed with power, 
it has commanded and forbid where it should only 
have pratveted, TJie regulating mania which it lias 
inspired iias tormented industry in a thousand ways, 
to force it from its natural channels. It has made 
each particular nation regard the welfare of its neigh- 
bours as incompatible with its own ; hence the reci- 
procal desire of injuring and impoverishing each 
other ; and hence that spirit of commercial rivalry 
which has been the immediate or remote cause of the 
greater number of modern wars. It is this system 
which has stimulated nations to employ force or cun- 
ning to extort commercial treaties, productive of no 


real advantage to themselves, from the weakness or Meicantilv 
ignurunce ol' others. It has formed colonies that the Sytem. 
mother country might enjoy the monopoly of their " v'^** 

trade, and force them to resort exclusively to her 
markets, lii short, where this system has been pro- 
ductive of the least injury, it has retarded the pro- 
gress of national prosperity ; every where else it has 
deluged the earth with blood, and has depopulated 
and ruined some of those countries whose power and 
opulence it wa^ supposed it would carry to the high- 
est pitch.” (Storch, Traitc d' Economic Palilique^ 

Tome 1. p. 12‘J.) 

The greater attention ivhich began to be paid, in Progrosi of 
the seventeenth, and in the earlier pan of the last 
century, to subjects connected with finance, com- 
merce, and agriculi lire, gradually prepared the way for ^ 
the downfall of the mercantile system. The English 
' writers preceded those of every other country, in 
pointing out its defects, and in discovering the real 
nature and functions of money, and the true princi- 
ples of commerce. The establishment of a direct 
intercourse with India did much to accelerate the 
progress of sound opinions. The precious metals 
have always been one of tlie most advantageous ar- 
ticles of export to the East. * And when the East 
India Company w^as established in IGOO, power was 
given them annually to export /brergn gold coins or 
bullion, of the value of L. .‘^6,000. The Company 
were, however, bound to import, within six months 
after the return of every voyage, except the first, as 
much gold and silver as should together be equal to 
the value of the silver exported by them. But the 
enemies of the Company contended, that these regu. 
lations were not complied with, and that it was con- 
trary to all principle, and highly injuiious to the 
public interests, to permit the exportation of any quan^ 
iity of bullion. The merchants and others interested 
in the India trade, among whom we have to reckon 
Sir Dudley Digges, whose defence of the Company 
was published in lGl5, Mr Mun, who published a 
very able pamphlet in defence of the Company in 
Mr Misseldcn, and more recently, Sir Josiah 
Child, could not controvert the reasoning of their 
opponents, without openly impugning some of the 
commonly received opinions regarding money. In 
such circumstances, it is easy to sec, that prejudice 
would be forced to give way to interest. At first, 
however, the advocates of the Company did not con- 
tend, nor is there, indeed, any good reason for 
thinking that they were of opinion that tlie exporta- 
tion of gold or silver to the East Indies was benefi- 
cial on the single ground that the commodities 
brought back were of greater value. They con- 
tend^, that the Company did not export a greater 


* Pliny, when enumerating the spices, silks, and other eastern products imported into Italy, says, .Mi- 
nimaque computatione millies centena millia sestertium annis omnibus, India ct Seres, pcninsulaque ilia (Ara- 
bia) imperia nostro demunt.” {Hist. Nat. Lib. XILcap. 18.) 

The Emperor Charles V. used to say that the Portuguese, who then engrossed almost the whole com- 
merce of the East, were the common enemies of Christendom, inasmuch as they drained it of its treasure 
to export it to infidels ! — (Misselden On Free Trade, p. 2L) 

f This pamphlet, which is now become extremely rare, is printed in Purchas’s Pilgrims, Vol. i. 
p. 732. 
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of quantity of bullion than their charter authorized 

^sr^cncirii*/ further contended, that this 

^nKlHn(l. exportation was advantageous, because the comnrio- 
ditics imported from India were chiefly re-expot ted 
to other countries, from whence a greater quantity 
of bullion was obtained in exchange for them. But 
even this was an immense advance in the progress to 
a sounder theory, C*est toujours le premier pus qui 
foutr. The advocates of the Company began gra- 
dually to assume a higher tone; and at length bold- 
ly contended that bullion was nothitig (mi a cummo- 
dity^ and that its exportation ought to be rendered 
as free as the exportation of any other commodi- 
ty. Nor were these opinions confined to the part- 
ners of the liast India Company. They were gra- 
dually communicated to others ; and many eminent 
merchants were taught to look with suspicion on se- 
veral of the received maxims, and were in conse- 
quence led to acquire more correct and comprehen- 
sive views regarding commercial intercourse. The 
new ideas ultimately mode their way into the House 
of Commons ; and in the statutes prohibiting 

the exportation of foreign coin and bullion were re- 
pealed, and full liberty given to the East India Com-i 
pany, and to private traders, to export the same in 
unlimited quantities. 

In addition to the controversies respecting the 
East India trade, the discussions to which the foun- 
dation of the colonies in America and the West In- 
dies, the establishment of a compulsory provision 
for the support of the poor, and the acts prohibiting 
the exportation of woo), and the non-importation of 
Irish cattle, cSrc. gave rise, attracted an extraordinary 
portion of the public attention to questions connected 
with the domestic policy of the country. In the 
course of tlic seventeenth century, a more than 
usual number of tracts were published on commercial 
and economical subjects. And although the doctrines 
of the greater number of the writers are strongly 
tinctured with the prevailing spirit of the age, it can- 
not be denied, that several of them have risen above 
the prejudices of their contemporaries, and have an 
unquestionable right to be regarded as the founders of 
the modern theory of commerce; ns the earliest 
teachers of those sound and liberal doctrines, by 
which it has been shown, that the prosperity of states 
can never be promoted by restrictive regulations, 
or by the depression of their neighbours — that the 
genuine spirit of comnaercc is inconsistent with the 
dark and shallow policy of monopoly — and tliat the 
self-interest of mankind, not less than their duty, re-, 
quires them to live in peace, and to cultivate friend- 
ship with each other. 

Mr Mun. We have already referred to Mr Mun*s treatise, 
entitled England* s Treasure by Foreign Trade* 


This treatise was first published in ; but there is Vrognu of 
good reason to suppose that it had been written 
many years previously. Mr Man's son, in the de- 
dication to Lord Southampton, prefixed by him to 
the work, says, that his father •* was, in his time, fa- ^ 
mous among merchants," n mode of expression which 
ho would hardly have used, had not a considerable 
period elapsed since his father's death : and Mr 
Edward Misselden, in his Circle of Commerce, 
published in (p. 36), refers to Mr Man's tract 
on the East India trade, and speaks of its author 
as being an accomplished and experienced merchant. 

Perhaps, therefore, we shall not be fur wrong if we 
assume, that this treatise was written so early as 
163.5 or 1640. At all events, it is certain, that the 
doctrines which it contains do not difl'er much from 
those which he had previously maintained in his 
pamphlet in defence of the East India Company, and 
some of the expressions arc literally the same with 
those in the petition presented by that body to Par- 
liament in 1628, which is known to have been writ- 
ten by Mr Mun. f The extract w^e have previous- 
ly given, shows that Mr Mun's opinions, in so for 
as regards the question respecting the balance of trade, 
were exactly the same with those of his contcmjio- 
raries. But, wc believe, he was the first who en- 
deavoured to show, and who has, in point of fact, 
successfully shown, that a favourable halaiive could 
never be produced by resttictive regulations 
the exportation and importation oT bullion, coin, and 
every other commodity, should be freely permitted ; 

-*and that violent measures will never bring gold or 
silver into a kingdom, or retain them in it. (pp. 27. 

92 , &c. original ed.) Mr Mun also distinctly lays 
it down, ** that those who have wares cannot waiU 
money," and that *' it is not the keeping of our mo- 
ney in the kingdom, hut the necessity and use (four 
voares in foreign countries, and our mant of other cont^ 
modities, that cansclh the vent and consumption on all 
sides which canselh a quick and ample trade" (p. 43.) J 
Nor are these detaclied utid incidental passages 
thrown out nt random. They breathe the same 
spirit w'hich pervades the rest of Mr Mun’s book, 
and constitute and form u part of hi^ system. His 
observations in answer to Alalyne's, on some rather 
difficult questions connected with exchange, arc both 
accurate and ingenious. 

The first edition of Sir Josiali Child’s celebrated .iof,iah 
work on trade (/f New Discourse (f Trade, wasci.iw, 
published in 1 668 ; but it was very greatly enlarged in 
the next edition, piiblUhcd in I 690 . There are 
many sound and liberal doctrines advanced in this 
book. The argument to show that colonits do not 
and cannot depopulate the mother country is as con- 
clusive as if it had proceeded from tiie pen of Mr 


* Those who have not the original pamphlets may consult Maepherson's History of Commerce, Vol. 11. 
pp. 297 , .315, .01 1,— Maepherson’s Account of the European Commerce with India, pp. 94, J 04, —and Mr 
llobert Grant’s Sketch of the History if the Company, p. 44, where they will find an ample confirmation of 
what we have stated. 

f This petition, and the reasons on which it is founded, were so well esteemed, as to occasion its being 
reprinted in l64I. 

J These expressions are in the petition of the Company, presented to Parliament in 16*28. 
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rragceM of Malthus ; and the Just and forcible reaming in de- 
fence of the naturalization of the Jews is highly ere- 
BdSi^ ditable to the liberality and good.sens^ of the writer^ 
and discovers a mind greatly superior t,o the preju- 
dices of the age. Sir Josiah has also many good and 
judicious observations on the bad effects of the laws 
ajgainst JorettMing and regraling ; on those limiting 
the number of apprentices ; ami on corporation pri- 
vileges. 

When treating of the laws relating to the expor- 
tation of wool, Sir Josiah lays it down as an axiom, 

** That tbev that can give the best price for a com- 
modity shall never fail to have it by one means or 
other, notwithstanding the opposition of any laws, or in- 
terposition of any power by sea or land ; of such force, 
subtilty, and vi^nce, is the general course of trade'* 

The radical defect of Sir Josiah Child’s Idealise 
consists in the circumstance of its being chiefly writ- 
ten to illustrate the advantages, which he labours to 
show, would result from forcibly reducing the rat&of 
1^ interest iofour per cent,; an error into which he 
had been led by mistaking the low interest of Hol- 
land for the principal cause of her wealth, when this 
low interest was in truth the effect of her compara- 
tively heavy taxation. 

It is, however, worthy of remark, that this error 
was very soon detected. In the same year (1668) 
that Sir Josiah’s Treatise first appeared, a tract 
was published, entitled, Interest of Money mistaken^ 
or a Treatise, proving that the Abatement o/ Interest is 
the Effect and not the Cause (jf the Riches of a Nation. 
The author of this tract maintains the same opinions 
that Were afterwards held by Locke and Montesquieu, 
that the interest of money does ,not depend on sta- 
tutory regulations, but that it varies according to 
the comparative opulence of a country ; or rather 
according to the comparative scarcity and abun- 
dance of money —increasing when the supply of mo- 
ney diminishes, and diminishing when it increases.* 

. Having endeavoured to establish this principle, the 
author of the tract successfully contends that Sir 
Josiah Child had totally mistaken the cause of the 
wealth of the Dutch, of which he shows the lowness 
of their interest was merely a consequence. 

Sir William Li 1672, Sir William Petty published his cele- 
rcity's I'o- brated tract, entitled, the Political Anatomy of Ire- 
litical Ana- land. In this work, the absurdity of Che act passed 
in 1664*, prohibiting the importation of cattle, beef, 
&c. from Ireland into Britain, is ably exposed, and 
the advantage of an unconstrained internal commerce 
clearly set fordi. if it be good for England,*' aays 
Sir William, to keep Ireland a distinct kingdom, 
why do not the predominant party in Parliament, 
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suppose the western members, make England 
yond Titnt another kingdom, and take tolls and cui- 
toms upon the borders I Or why was there ever any gn^nd. 
union between England and Wales t And why may 
not the entire kingdom of England be further can- 
ionised for the advantage of ail parties ?" (P. 34, ed. 

1719.) 

The great defect in the writings of Mud, Mis- 
celden. Child, and others, did not really consist so 
much In their notions about the superior import- 
ance of the precious metals, or even the balance 
of trade, as m their notions respecting the supe- 
rior advantages derived from the importation of 
durable, rather than of rapidly perishable commodi- 
ties, and luxuries. This, however, was an extreme- 
ly natural opinion ; and we cannoit be surprised that 
the earlier writers. on commerce should not have 
avoided falling into an error, from which neither the 
profound sagacity of Locke, nor the strong sense of 
Mr Harris, have been able to preserve them. But 
even so early as 1677, the fallacy of this opinion 
had been perceived. In that year, there appeared 
a small tract, entitled, England's Great Happiness ; 
or, a Dialogue hettoeen Content and Complaint ; in 
which the author contends, that the importation of 
wine, and other consumable commodities, for which 
there is a demantH in exchange fqr money, is ad- 
vantageous; and, on this ground, defends the French 
trade, which was as loudly declaimed against by the 
practical men of that day as it is by those of the pre- 
sent. We shall make a short extract from this re- 
markable tract : 

** Complaint.-^You speak plain ; but what think 
you of the French trade ? which draws away Our mo- 
ney by wholesale. Mr Fortrey, f whom 1 have heard 
you speak well of, gives an account that they get 
L. 1,600,000 a-ycar from us. 

Content . a great sum ; but, perhaps, were 
it put to a vote in a toise Council, whether for that 
reason the trade should be left off, *twould go in the 
negative. For paper, wine, linen, Castile soap, bran- 
dy, olives, capers, prunes, kidskins, taffiities, and such 
like, we cannot be without ; and for the rest, which 
you are pleased to style Apes and Peacocks (although 
wise Solomon rank^ them with gold and ivory), 
they set us all agog, and have increased among us 
many considerable trades. * * 1 must confess, 1 
bad rather they’d use our goods than money ; but if 

not, 1 WOULD NOT LOSS THE GETTING OF TEN POUND 
BECAUSE 1 can’t oMt AN HUNDRED; and I don’t 
question but when the French get more foreign trade, 

Uiey’ll give more liberty to the bringing in foreign 
goods. 1*11 suppose Jobn-a-Nokes to be a butcher, 


* It has been generally supposed that Mr Hume was the first who showfid (in his Essay on Interest) the 
fallacy of this opinion, and who proved that the rate of interest did not depend on the abundance or scarcity 
of money, but on the abundance or scarcity of disposable capital compared with the demands of the bor- 
rowers, and the rate of profit. This, however, is a mistake, the doctrine in question, having been fully de- 
monstrated in a pamphlet written by Mr Massle, entitled, Essay on the Qooerning Causes of the Natural Rate 
of Interest, published two years before Mr Hume's Esssn/ Appeared. 

f Mr Fortrey's pamphlet has been much referred to. 'It was published in 1663, and reprinted in l673. 
It contains a very good argument in favour of inclosures. The reference in the text sufficiently explains the 
opinions of the writer in regard to commeice. 
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Dick-a-l^tyles to be an Exchange* man, yourself a 
lawyer, will you buy no meat orribbandif ot your wife 
a fine Indian ffown or fan, because they will not 
truck with you far indentures whUh they have need off 
] suppose no ; but if you get money enough of others, 
you care not though you give it away tn specie for 
these things ; 1 think ’tis the same case." 

The general spirit of this tract may perhaps be bet- 
ter inferred from the titles of some of the dialogues. 
Among others, w'e have “ To export money our great 
advantage The French trade a projitakle traded 
— Variety^ wares for all markets, a g;reat advan^ 
iage Htgh living, a great improvement to the 
arts Jn'Citation of foreign arts, a great adoan-^ 
tage Multitudes of traders, a great advantagef 

&c. &c. But its Influence was far too feeble to ar-i 
rest the current of popular prejudice. In the year 
after its publication (1678) the importation of I'rench 
commodities was prohibited for three years. This 
prohibition was made perpetual in the reign of Wil- 
liam HI. when the French trade was declared a itt/t- 
sance /—a principle, if we may so call it, which has 
been acted upon to this, very hour. 

Ill 1 681 1 a pamphlet was published in defence of 
the East India Company, under the signature of 
Philopatris," but evidently thp production of Sir 
Josiah Child. Jn the introduction to this pamphlet, 
the following general principles are laid down : — 
That all close monopolies (Sir Josiah contends 
that the East India Company does not come under 
this description), of what nature or kind soever, are 
destructive to trade, and consequently obstructive to 
the increase of the value of our lands.*’ 

That silver or gold^ coined or uncoined, though 
they are used for a measure of all other things, are 
no less a commodity than wine, oil, tobacco, cloth, or 
stuffs; and may, in many cases, be exported as much 
to the national advantage as any other commodity.' 

That no nation ever was, or will be, considerable 
in trade, that prohibits the exportation of bullion." 
(p. 3.) 

In Sir William Petty’s Qyantulumcunque, puWishf 
ed in 1682, the subject of money Is treated with 
great ability, and the idea of draining England of her 
cash, by an unfavourable balance, successfully com- 
bated. '' If some English merchants," it is said, 
should be so improvident as to carry out money 
only, then the foreign merchants would buy up such 
English commodities, as they wanted with money 
brought into England from thebr respective countries, 
or with such commodities as England likes better 
than money ; for the vending qf English commodities 
doth not depend on any thing else but the use and need 
which foreigners have of them." Sir W. denies that 
** a country is the poorer for having less money;" and 
concludes by strongly condemning the laws regulat- 
ing the rate of interest ; observing, that there may 
as well be laws to regulate the rate of exchange and 
of insurance. (See pp. 3, 6, 8, original edition.) 
^ut a tract, entitled. Discourses on Trade, princt^ 
j^y directed to the Cases of Interest, Coinage, Clw» 
Mug, and Increase qf Money, written by Sir Dudley 
North, and published in 1691, unquestionably con- 
tains a far more able statement of toe frue principles 
of commerce than any that had then appeared. , 

1 


We remt that our limits will not permit our ffir* Pisgrsii of 
ing so full an account as we could nave wished of 
this extraordinary tract. Hie author is a most in* 
telligent and consistent advocate of the great princi- 
pies of commercial freedom. He is not, like the roost 
eminent of his predecessors, well informed on one * 
subject, and erroneous on another. He is through- 
out sound and liberal. His system is consentaneous 
in its parts, and complete. He shows, that in com* 
mercial matters, nations have the same interests as 
individuals; and exposes the absurdity of supposing, 
that any trade which is advantageous to the mer* 
chant can be injurious to the public. His opinions 
respecting the imposition of a seignorage on the 
coinage of money, and the expediency of sumptuary 
laws, then in great favour, are equally enlightened. 

We subjoin from. the preface to this tract an ab- 
stract of the general propositions maintained in it : 

That the whole world as to trade is 

BUT AS ONE NATION OR PEOPLE, AND THEREIN NA-^ 

TIONS ARK AS PERSONS. ^ 

That the loss of a trade with one nation is not 
that only, separately considered, but so much of the 
trade of the world rescinded and lost, for all is com- 
bined togetlier. 

** That there can be ko trade unprofitable 

TO THE PUBLIC ; FOR IF ANY PROVE SO, MEN LEAVE 
IT OFF; AND WHEREVER THE TRADERS THRIVE, 

THE PUBLLIC, OF WIIICII THEY ARB A PART, THRIVE 
ALSO. 

That to force men to deal in any prescribed 
manner may profit such as happen to serve them ; 
but the public gains not, because it is taking from 
one subject to give to another. 

** That no laws can set prices in trade, the rates 
of which must and will make themselves. But when 
such laws do happen to lay any hold, it is so much 
impediment to trade, and therefore prejudicial. 

** That money is a merchandise, whereof there may 
be a glut, as well as a scarcity, and that even to an in* 
convenience. * 

That a people cannot want money to 

SERVE the ORDINARY DEALING, AND MORE THAN 
ENOUGH THEY WILL NOT HAVE. 

That no man will be the richer for the making 
much money, nor have any part of it, but as he buys 
it for an equivalent price. 

** That the free coynage is a perpetual motion found 
out, whereby to melt and coyn without ceasing, and so 
to feed goldsmiths and coyners at the public charge. 

That debasing the coyn is defrauding one ano- 
ther, and to the public there is no sort of advantage 
from it ; for that admits no character, or value, but 
intrinsick. 

** That the sinking by alloy or weight is all one. 

That exchange and ready money are the same, no* 
thing blit carriage and remarriage being saved. 

** That money exported in trade is an increase to 
the wealth of the nation ; but spent in war, and pay* 
ments abroad, is so much impoverishment. 

" In short, that all favour to one trade, or 

INTEREST, 18 AN ABUSE, AMD CUTS SO MUCH OF 
PROFIT from the public.^ 

Unluckily this admirable tract never obtained any 
considerable circulation. There is good reason, in* 
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Pkogfiii deed» to iuppose that it waa ^^ligtiediy auppreMed* ^ 
CvmmM ^ events, ft apeedily became estbeMineljr aoarce; 
Bnri^ and we are not aware that it has ever been referred 
V ^ to by any subsequent writer on cemmerce. 

Mr Locke. disordered state of the coio« and the proceed- 

lags relative to the great recoinage in thb i«ign of 
William III., led to a great deal of discussion both 
in and out of Parliament, and contributed, in no or- 
dinary degree, to diffuse juster notions respecting 
money and commerce. It was then that Mr Locke 
published his well known tracts on Money, t These 
tracts immediately obtained a very extensive circu- 
^ jatioo ; and though infected .with some very grave 
errors, they had a powerful influence in preventing 
Mr Lowndes's proposal for degrading the standard of 
the coin from being carried into effect, and in con- 
tributing to establish the true theory of money. The 
restoration of the currency was not, however, effect- 
ed without great opposition. A large minority in 
^ Parliament supported Mf Lowndes's views ; and they 
were also supported by a number of writers. Of these, 
Mr Barbon. Mr Nicholas, Barbon seems to have been one of the 
ablest. In his tract, entitled, A Discourse eoneemin^ 
Coining the Nero Money Lighter^ published in 169C)» 
he detected several of the errors into which Mr 
Locke had fallen ; and he has the further merit of 
having ably demonstrated the fallacy of the popular 
opinions respecting the balance of trade; and of 
having shown, that no bullion could ever be sent 
abroad in payment of an unfavourable balance, unless 
it was at the time the cheapest and most profitable 
article of export. 

The inferences deduced by Mr Barbon from hts 
investigations into the balance of trade and foreign 
exchange are : 

That a trading nation is made rich by traffic 
and the in4ustry of the Jnhabitants-— and that the 
native stock of a nation can never be wasted. 

That no sort of commodities ought to be total- 
ly prohibited— axflf that the freer trade is, the better 
the nation roiU thrive* 

That the poverty and riches of a nation does 
not depend on a lesser or greater consumption of 
foreign trade, nor on the difierence of the value of 
those goods that are consumed.' 

“ That the balance of trade is a notion that serves 
rather to puzzle all debates of trade, than to discover 
any particular advantages a nation may get by re« 
gulating of trade. 

Thai the balance qf trade (jf there be one) ii not 
the cause of sending away the money out of a nation : x 
But that proeeedi from the difference of the value tf 
hMon in several countries^ and from the profit thal 


^ merchant mates by sending it away more than by Wtognmo f 
Intts if exchange, 

, That there is.np; occeaioa to send awaj money 
or bullion to pa^^bills of exchange,, or balance ac- 
counts. 1 , ' 

That all soru of goods, of the value Of the bill 
of exchange, or tlie balance of the account, will an- 
swer the- bill,.. gpd balance the account as well as 
money.'*-r-(p. 59.) » 

It is singular, that a wdter possessed of such 
sound and enlarged opinions respecting the princi- 
ples of commercial intercourse, and who had shown 
.that bullion differed in no respect from other com- 
modities, should 'have maintained, that the Wctlue of 
Mned money chiefly depended on the stamp affixed 
to it by government. This gross ind unaccountable 
error destroyed the effect of Mr Barbon’s tract ; and 
was, most probably, the cause of the oblivion into 
which it very soon fell, and of its never having at- 
tracted that attention to which it was on other ac- 
counts justly entitled. 

The commercial writings of 0r Davenant, In- Dr Dave, 
spector- General of Imports and Exports in the reign 
of Queen Anne, were published in the interval be- 
tween 1695 aad I71I. Though a partisan of the 
mercantile system, Dr Davenant had emancipated 
hhnself from many of the prejudices of its more in- 
discriminate and zealous supporters. He considers 
a watchful attention to the balance of trade, and its 
right government," as of the highest importance ; 
but he does not consider wealth as consisting exclu- 
sively of gold or silver ; or that prohibitions and re- 
strictions should be rashly imposed, even on the in- 
tercourse with those couniries with which the ba- 
lance is supposed to be unfavourable. But we arc 
ier from thinking, that the commercial writings of Dr 
Davenant deserve the eulogies that have been be- 
stowed on them ; or that they had any material ef- 
fect in accelerating the progress of sound commercial 
science. They do not, in fact, contain a single prin- 
ciple that is not to be found in the work of Sir Josiah 
Chil3^ Some of Dr Davenant's paragraphs are ex- 
ceedingly good ; but the treatises oT which they form 
a part are remarkably inconclusive, and are for the 
roost part founded on narrow and contracted princi- 
ples. There is no evidence to show that Dr Davc- 
naut was at all aware of the efiect of commerce in 
facilitating the production of wealth, by enabling the 
inhabitants of each particular country to devote them- 
selvesp in preference, to those employments fol^ the 
succe^ul prosecution of which they have some na- 
tural advaoteTC.^ 

In nsbfVaoob Vanderlint, who describes him- Jacob Van- 

derliot. 


* See the Honourable Roger North's Life of hii brother, the Honourable Sir Dudley North, p. 179. 
f Considerations 'on the Lowering tff Interest and Raking the Value of Moneys 1691. Further Consider- 
ations concerning Raising the Value m Moneys 1695. 

X The progress of enlarged and liberal optnions with remurd to commerce seem to have been in no small 
degree counteracted by the publication of the British ifsrdsant. This work was written by some of the 
first merchants of their time, and was chiefly intended ter expose the alleged defects in the commercial 
treaty with France ncMtiateid by Queen Anne’s Torv bteinistratlon in 1713. It consists of a series of 
papers published weem;^ and afterwards collected in three volumes. I^blic opinion being very much 
against the tesa^, ihe uritiA Merchant enjoyed a largo shaft of popularity. Its authois appear to have 
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Pvoffm of self as a tradesman, published his tracts entitled^ 
Money ammrs aU Things. Mr Stewart has referred 
Pp g*i^d- to this tract in the Appendix to his yaluable Life of Dr 
- _tr- — I, Smitht and has quocra some passages, illustratiye of 
the advantages of commercial freedom, which, he truly 
says, will bear a comparison, both in point of good 
sense and of liberality, with what was so ably ui^ed 
by Mr Hume twenty years afterwards, tn his Essay 
OH the Jealousy of Trade" Vanderlint closes his 
pamphlet with an argument in favour of the substi- 
tution of a' territorial tax in place of every other— 
an idea borrowed from Locke, and subsequently 
adopted by the French economists. 

Sir Matthew In 1744, * Sir Matthew Decker, an extensive mer« 
Decker. chaht, published his Essay on the Causes of the 

cline tf Foreign Trade. This essay has been fre- 
quently referred to by Dr {Smith, and it deserved 
his notice. Sir Matthew is a most intelligent and 
decided enemy of all restrictions^ monopolies^ and 
prohibitions whatever. To give full freedom to in- 
dustry — he proposes that all corporation privileges 
should be abolished ; and that ail the existing taxes 
should be repealed, and replaced by a single tax laid 
on the coDsuroers of luxuries, proportionally to their 
incomes. The following short extracts will ^ve ap 
idea qf the spirit and ability which pervades Sir Mat- 
thew's work 

" In the Memoirs of De Witt, is is said, ' that re- 
strain} is always hurtful to trade f the reason whereof 
is plain ; for nature has given various products to va* 
rious countries^ and thereby knit mankind in an inter* 
course to supply each other*s waais. To attempt to 
sell our products, but to buy little or none from fo- 
reigners, is attempting an impossibility, acting con- 
trary to the intent of nature, cynically, and absurdly ; 
and, as ours is a populous manufacturing country, 
might be prejudicial to our interests ; for, could we 
raise all necessaries and vanities within ourselves, 
this intercourse designed by nature would be de- 
stroyed ; and then, how is our navy, our only bul- 
wark, to be maintained ?** (p. 147.) 

Trade cannot, will not, be forced ; let otiidf 'na- 
tions prohibit, by 'what severity they please, interest 
will prevail ; they may embarrass their own trade, but 
cannot hurt a nation, vohose trade is free, so much as 
themselves. Spain has prohibited our woollens ; but 
had a reduction of our taxes brought them to their 
natural value only, they would bo the cheapest in 
Europe of their goodness, consequently must be 
more demanded by the Spaniards, be smuggled into 
their country in spite of their government, and sold 
at better prices ; their people would be dearer cloth- 
ed, with duties and prohibitions, than without, con- 
sequently must sell their oil, wine, and other com- 
modities, dearer ; whereby other nations, raising the 
like growths, would gain ground*upon them, and their 
balance of trade grow less and less. But should we, 
for that reason, prohibit their commodities ? By no 
for the dearer they grow, no more than what 
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are Just necessary will be used ; their prohibition don Ihngsem et 
their oum business i some may be necessary for us ; 
what are so, we should not make dearer to our own 
people s vome may be proper to assort cargoes forvi^v/^^ 
other countries^ and why should we prohibit our 
people ^at advantage I Why hurt ourselves to 
HURT THE Spahiards f if We would retaliate ef« 
fectually upon them for their ill-intent, handsotne 
premiums given to our plantations to raise the same 
growths as Spain might enable them to supply us 
cheaper than the Spaniards could do, and establish 
a trade they could never recover. Premiums may 
gain trade, hwt prohibitions will destroy it." (p. IfiS.) 

Sir Matthew applies the same argument to expose 
the absurdity and injurious effect of our restraints 
on the trade with France. ** 1 allow," he says, that 
Britain should be always vigilant over the designs of 
France, but need not be afraid of her power ; her 
wise regulations in trade should be the objects we 
should keep our eyes upon, and out-do lier if possi- 
ble or else, as she rises, we must sink. But it is 
our comfort, that our remedy is always in our own 
hands ; nor can there be any solid reason for the na- 
tion’s paying dearer to other countries for goods wc 
could buy cheaper in France. Would any wise 
dealer In London buy goods of a Dutch shopkeeper 
for 15d. or 18d. when he could have the same from 
a French shopkeeper for is. ? Would he not consi- 
der, that, by so doing, he would empty his own 
pockets the sooner,* and that, in the end, he would 
greatly injure his own family by such whims ? And 
shall this nation commit an absurdity that stares every 
rivate man in the face ? — — The certain way to 
e secure is to be more powerful, that is, to extend 
our trade as far as it is capable of ; and as restraints 
have proved its ruin, to reject them, and depend on 
freedom for our security / , bidding defiance to the 
French, or any nation in Europe, that took umbrage 
at our exerting our natural advantages." (p. 184.) 

We do not know that the impolicy of restrictions 
on the importation of foreign corn has ever been 
more ably and triumphantly exposed than in the fol- 
lowing passage : Every home commodity, in a free 
trade, will find its natural value ; for, though tliat 
fluctuates, as of necessity it must, according to the 
plentifulness or scarcity of seasons, yet, for the home 
consumption, every home commodity must have great 
advantage over the foreign, as being upon the spot, 
and free from freight, insurance, commission, and 
charges, which on the produce of lands, being all 
bulky commodities, must in general be about 1 5 per 
cent., and a greater advantage cannot be given with- 
out prejudice; for 15per cent, makes a great difference 
in the price of necessaries between the nation selling 
and the nation bu;|r!ng, and is a great difficulty on 
the latter, but, arising from the natural course of 
things, cannot be helped ; though it is a sufficient se* 
curity to the landholder, that foreigners can never im* 
port more necessaries than are absolutely required; 


been thoroughly imbued with all the prejudices of the mercantile sect ; and the work is now only deserving 
of notice as containing the felle&t exposition of their peculiar doctrines. 

* Wc quote from the edition of the F»Hay pubUshed^ai Edinbuigh in 1756» It appears from the work 
itself (p. 4)j that it had been written in 1740 ; the first edition was in 4to. 
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PvogNit nl and, I pmume» in Mch ctM/ Uray binre mom oht« 
ConmeKnl pj^y i^i^n atarve the people memv for.aii inagin- 
^*7 which yet would prove their hiin'iD the 
. ^ j end ; for t^ t# a/aUacjf and an dhtwtdUy to think to 
take the nalue lande by oppmrione en tkie people 
that eramp their trader for if trade deciinea, the-oem- 
iQon people muat either come upon the parishi or iy 
for business to our neighbours: In the first case, 
they become a hcavy^ on the rich, and Instead of 
buying the produce of their lands, must have it given 
them ; and in the second case, when the comumers 
are gone, what price will the produce of land bear 
Jp. 56.) 

Mr Hume. Of a work SO well known as Mr Hume’s Political 
Eesaye (published in 1752) it is almost superfluous 
to speak. The ability with which he has combated 
the prejudice against the French trade, and expos- 
ed the absurdity of the dread of being depriv^ of 
a sufficient supply of bullion; the liberality and 
expansion of his views respecting commerce in ge- 
neral ; and the beauty of his illustrations, cannot be 
too highly praised. It did not, however, enter into'* 
Mr Hume's plan to give a systematic view of the ef- 
fects of commerce, nor has he instituted any analysis 
Mr Harris, of the sources of wealth. Mr Harris has endea- 
voured to supply the latter deficiency ; and his Essay 
upon Money and Coins, published in 1757, is, per- 
haps, on the whole, the best economical treatise 
that had appeared previously to the publication of 
the Wealth of Nations. We have already noticed 
Mr Harris's mistake of supposing that it was more 
profitable to import durable rather than rapid- 
ly consumable commodities; and, as a writer on 
commerce, he is undoubtedly very inferior to Sir 
Dudley North and Sir Matthew Decker. But the 
comprehensive and able manner in which he has 
treated the subject of money ; the skill with which 
he has illustrated the effects of the division of labour 
in facilitating production and increasing wealth ; and 
the near approach he has made to some of the fun- 
damental doctrines of Dr Smith, if they do not give 
him a pre-eminence, certainly place him in the first 
rank among his precursors. 

iCarly ito- have been induced to treat of the progress 

lian Wiitcisof commercial science in England at considerable 
on Coni- 
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leoglbi partly on aoeoiiQt of the iatereet and 
portance of the subject, and partly because we^^^ 
are not acquainted with any work in which it^^I'***** 
MS been investigeted. M. Say and some other 
continental writers contend, that the luliaos and 
French Urere the firat who discovered and esta^ 
blished the just principles of commercial inter- 
course. But foa details we have now given prove 
the indisputable priority of the English. The 
economicid works of Davaniati, Serra, Turbolo, 
and Scoruffi, are almost wholly occupied with a 
diseussion of the effects of « forced reduction of 
the standard of money. They deserve credit for 
having opposed all tampering with the currency; but 
the arguments th^ employ to show its Injustice and 
impolicy, are stated with much grehter brevity and 
force lu Sir Robert Cotton’s speech in the Privy 
Council in 16S6. The Diseurso Economico of Ban- 
diol, the earliest writer on commerce whose works 
have been thought worthy of a place in the volumi- 
nous collection of Italian works on Political Econo- 
my, • was published so late as 1737. Belloni and 
Algarotti’s Essays on Commerce, both very inferior 
to the works of Sir Josiah Child or Sir Dudley North, 
were published, the former in 1750, and tho latter in 
1768. 

'The French have still less claim than the Italians Early 
to be considered die discoverers of the true princi- 
|des of commerce. There is much accurate observe- 
don, and many just, patriotic, and striking observe- 
tions on the injury France sustained from the want 
of a free, internal traffic, and from the oppressiveness 
of taxation, in the Dieme Royole of the famous Mar- 
shal Vauban, written in 1698, But Vincent de Gour- 
nay, whom foe French state to be one of the earliest 
of their authors, who entertained comprehensive and 
liberal notions regarding commerce in general, was 
born so late as 1712. f M. Gournay published 
translations of foe treatise of Sir Josiah Child, and 
of a tract of Sir Thomas Culpepper's, at Paris in 
1752, So slow was the progress of economical 
scieMs in France, that even Montesquieu has a chap- 
ter entitled, ** * * A quelles nations U est desavantageux 
de faire le commercc.^'X 

But neitliet^the efforts of foe English nor French System of 

the French 

^ Economilts. 


* Scrittori Classici ItaUani di Economia PMiicn^ The publication of this collection of the works of her 
economical writers does honour to Italy. It was begun in 1803 and finished in 1805, in 50 volumes, Svq. 

t See Dupont's edition Des Oeuvres de M. Turgot, Tom. 111. p, 311. 

X Maupertuis, in bis Eloge of Montesquieu, candidly admits that France is indebted for the science of 
commerce, finance, and population, or of Polidcal Economy, to England. The passage is curious: 
*' Comrae le plan de Montesquieu," he observes, Vfsnfermoit tout ce qui pout etre utile au genre humain, 
il n'a pas oubli6 cette partie essentielle qui regarde le commerce, les finances, la population i Science si 
nouveUe pami nous, qu’elle n'v a encore point de nQm,-«-C'est chex nos voisins qu‘cUe est nie ; et elk y de^ 
meurajusque d ceque Af. Melon luifit passer le msr*" 

Melon's work, Essai Politique sur le Commerce, wee published in 1734.— It is entirely founded on the 
principles of the mercantile system. Mr Bindon translated it into English, and published it, dlong with some 
rather valuable annotations and remarks, at Dublin in 1739. 

Melon had advocated foo ruinodi policy of raising foe deoominadon of the coin. This gave occasion to 
the publication of a very acute work by Dutot, endded, Rqftexions Politiques sur Us Finances et le^ Com-^ 
merce, 2 Tomes, 12mo. 1738. Dutot's work was in its turn very ably oriucised by Duvemey, in hwExamen 
des Reflexions Politiques sur le Finances, Ac. 8 Tomes, ISmo. 174a These works contain a great deal of 
very curious and interesting information respecting foe Frettck finances. Duverney's account of foe famoua 
Mississippi Scheme is particularly good. 
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Syiiemof writers in favour of the freedom of commerce and 
the French ioJustiy had any conBtderable influence on the mer-^ 
Kflononuiti. system. *Their opinions respecting the nature 

of wealthy and of the causes of national opulence* be* 
ing confused and contradictory* their arguments in Af* 
vour of a liberal system of commerce hwl somewhat 
of an empirical' appearance, and failed of making 
that impression which is always made by araumeiits 
founded, on well establislied principles* and shown 
to be consistent with experience. Mr Locke, as we 
shall hereafter show, unquestionably entertained very 
correct opinions respecting the paramount influence 
of labour in the production of wealth ; but he did 
not prosocute his investigations with, the view of elu* 
ddating the principles of this science* and made no 
reference to them in his subsequent writings. Mr 
Harris adopted Mr Locke's views* and deduced from 
them some practical inferences of great importance ; 
but his general reasonings are merely introductory 
to his Treatise on Moneys and are not illustrated 
with that fulness of detail* or in that comprehensive 
and systematic manner that is necessary in scientific 
M. Qiicsiiay. works, The celebrated M. Quesnay* a physician* 
attached to the court of Louis XV., has the unques- 
tionable merit of being the first who attempted to 
investigate and analyze the sources of wealth* mih 
the intention of ascertaining the fundamental princij^cs 
of Political Economyt and who gave it a systematic 
form* and raised it to the rank of a science. Ques- 
nay’s father was a small proprietor* and having been 
educated in the country* he was naturally inclined 
to regard agriculture with more^ than ordinary par- 
tiality. At an early period of his life he had 
been struck with its depressed state in France* and 
iiad set himself to discover the causes which had 
prevented its making that progress which the in- 
dustry of the inhabitants* the fertility of the soil* 
and the excellence of the climate* mmed to insure. 
Ill the course of this inquiry, he speedily discovered 
that the prohibition of exporting corn to foreign 
countries, and the preference given by the regulations 
of Colbert to the manufacturing and commercial dhsses 
over the agriculturists, had been one of the most power- 
ful obstacles to the progress and improvement of agri. 
culture* But Quesnay did not satisfj^ himself with 
exposing the injustice of this preference* and its per- 
nicious consequences. His heal for the interests of 
agriculture led him, not merely to place it on the 
same level with manufactures and commerce, but to 
raise it above them* by endeavouring to show that it 
was the only species of industry which contributed 
to increase the riches of a nation. Founding on the 
indisputable fact* that every thing which either mi- 
nisters to our wants* or gratifies our desires* must be 
originally derived from the earth* Quesnay assumed 
as a self-evident truth* that the earth was the only source 
of wealth ; and held that industry was altogether in- 
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capable of produdog any new value, except when System of 
enmeyed in agriculture, iaduding therein fisheries 
anft niinet.* His observation of the atriking efiecta of 
the wgetative powers qf nature^ and bia inability to ex- 
plain^nteal origin ai^causea of rent, confirmed him 
in thie dnimo. The circumatance* that of ail who are 
engaged in laborious undertakings, none but the cul- 
tivators ofithe soil paid rent for the use of natural 
agents, appealed to him an incontrovertible proof, 
that agriculture was .the only species of industry 
which yielded a net surplus {produit net) over and 
above the expences of production. Quesnay allow- 
ed that manufacturers and merchants were high- 
ly useful; but* as they realised no net surplus in 
the shape of rent* he contended they did not add 
any greater value to the raw material of the com- 
modities they manufactured or carried from place 
to place* than what was just equivalent to the value of 
the capital or stock consumed by them. These prin- 
ciples once established* it followed that landlords, 
farmers, and labourers employed in agriculture* were 
the only productive clmses in a state ; and that the la- 
bour of manufnotureimnd traders being unproductive, 
their means of subsistence, and their wealth, could 
only be derived from the agriculturists. It further fol- 
lowed* that the expences of government* and the 
various public burdens* however imposed, must be 
defrayed out of the produii net, or rent of the land- 
lords ; and, consistently with this principle, Quesnay 
proposed that all the existing taxes should be repeal- 
ed, and that a single tax (VImpot unique J, levied di- 
rectly from the produce of the land, should be im- 
posed in their stead. 

The economical table of M. Quesnay—^' Cette for- 
mule ettonnante*" says Dupont, ** qui petnt la nais- 
sance, la distribution* et la • reproduction des ri- 
chesses* et qui sert ti calculer avec tant de surety, 
de promptitude, ct dq precision, Teifet de toutes les 
operations relatives aux richesses” — was first pub- 
lished at Versailles in 1758. 

But, however much impressed with the importance 
of agriculture over every other species of industjy* 

Quesnay did not solicit for it any exclusive favour or 
protection. He successfully contended that the inte- 
rests of the agriculturists* and of all the other classes, 
would be best promoted by establishing a system of 
perfect freedom. He showed that it could never be 
the interest of the proprietors and cultivators of 
the soil to fetter or discourage the industry of mer- 
chants, artificers, and manufacturers : for the greater 
the liberty which they enjoyed, the greater would 
be their competition* and their products would* 
in consequence, be sold so much the cheaper. 

Neither, on the other hand, coold it ever be the in- 
terest of die unproductive classes to harass and op- 
press the industry of the agriculturists, either by pre- 
venting the free exportation of their products, or by 


* Cberchant d'ou vient les richesses des nations, Quesnay trouva qu’elles ne nmssent que des travaux 

dans lequels'la Nature et la Puissance Divine, .concourent avec les efforts poor produire on faire recueillir 
des j^dactions nouvelles : de sorte ^u’on ne peut atten&e Tangmentation des ces richesses que de la cuU 
tivation, de la ptehe* .et de I'exploitation des mines et des carrieres.** (See the Notice sur les Dconomistes, 
by one of the most zealous of the secti Dupont de Nemours, in the CEuvres de Turgot, Tome HI. p. S12.) 
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Syficmof any restrictive regulations whatsoever. When the 
cultivators enjoy the greatest deme of freedom^ 

^ their industry, and, consequently, meir surplui pro* ** 
duoe^ihe only fund from which any accession of 
national wealth can be doriVed, will be carried to 
the greatest possible extent. AccordingvJhrf ihis 
** liberal and generous systm'* (fVealih of Vations^ 
Vol. 111. p. 17 )tthe establishment of perfect liberty, 
perfect security, and p^fect justice, it the only, as 
it is the infallible, means of securing the highest de- 
gree of prosperity to all classes of the society. 

Ou a VQ," says the Commentator of this system, 
,M. Mercier dc la Riviere, qu*il est de Tessence de 
Tordre que Tinterct particulier d*un seul ne puisse 
jamais etre separ^e de Tinteret commun dc tous ; nous 
en trouvons une^preuve bien convaincante dans lea 
elFets que produit naturellement et necessairement la 
plenitude dc la libert 6 qui doit regner dans le com- 
merce, pour ne point blesser la propri^t^. L'interet 
personnel cncourag^e par cette grandeiibert^, presse 
virement et pcrpetuellement chaque homme en par- 
ticulier, de peri'ectionner, de multiplier les choaes 
dont il est vendeur ; de grossir ainsi la masse dea 
jouissances qu'il peut procurer aux autres hommes, 
afin dc grossir, par ce moycn, la masse des jouis- 
sances que Ics autres hommes peuvent lui procurer 
en Gchange. Le monde alors va de lui meme ; )c 
desir dc jouir, et la libert/? de jouir ne cessant de pro- 
voquer la multiplication des productions ct Taccroisse- 
ment de Tinduatrie, ils inipriment H toute la 8 oci 6 t^, 
un mouvement qui devient une tendance perpe- 
tuelle vers son meilleur etat possible." — (Tome II. p. 
444 .)* 
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' Wo shall have other e|pportuiitties of fully examio* System of 
ing the prindplea of this theory. At present, it h 
inmcient to rensark, that, in assumiog agriculture 
be the only source of wealth, because the matter of 
which all commodities are composed roust be origi- 
nally derived firom the earth, M. Quesnay and his 
folldwerB mistake aitogether the nature of prdduc- 
tion, and really suppose wealth to consist of matter. 

But» in its natural state, matter is very rarely pos- 
sessed of utility, and is always destitute of value. It 
is only by means of the hiour bestowed in the ap- 
propriation of matter, and in fitting and preparing it 
for our use, that it acquires exchangeable value, 
and becomes wealth. Human hidastry does not 
produce wealth by making any additions to the mat-* 
ter of our globe ; for this U a quantity susceptible 
neither of augmentation nor diminution. Its real 
effect is simply to produce wealth bp giving utility to 
matter already in existence; and we shall hereafter 
show that the labour employed in manufactures and 
commerce is just as productive of utility, and conse- 
quently of wealth, as the labour employed in agricul- 
ture. Neither is the cultivation of the soil, as M. 

Quesqay supposed, the only species of industry 
which yields a surplus produce over the expences 
of production. When none but the best soils are 
cultivated, and when, consequently, agriculture is 
most productive, no rent, or produit net, is obtained 
from the land ; and it is only after recourse has 
been had to poorer soils, and when the produc- 
tive powers of the labour and capital employed 
in cultivation begin to diminish, that rent begins 
to appear. So that, instead of being a consequence 


* That M. Quesnay is entitled to the merit of originality cannot, we think, be disputed. It is certain, 
however, that he had been anticipated in several of his peculiar doctrines by some English writers of the 
previous century. The fundamental principles of the economical system are distinctly and clearly stated 
in a tract entitled Reasons for a limited Exportation of Wool, published in 1677* That it is of the greatest 
concern and interest of the nation," says the author of the tract, to preserve the nobility, gentry, and 
those to whom the land of the country belongs, at leasti much greater than a few artificers employed 
in working the superfluity of our wool, or the merchants who gain by the exportation of our manufactures, 
is manifest — 1 . Because they are the masters and proprietaries of the foundation of all the vseedth in this 
nation, all profit arising out of the ground which is theirs, 2, Because they bear all taxes and public bur* 
dens ; which, in truth, are only born by those who buy, and sell not; all. sellers, raising the price of their 
commodities, or abating of their goodness, according to their taxes."— (Not being able to procure the pam- 
phlet itself, we quote from the extract given in Mr Smith’s Memoirs of Wool, Vol. 1. p. 954.) 

In 1696 , Mr Asgill published a treatise entitled Several Assertions Proved, in order to Create Another 
Species of Money Aan Gold, in support of Dr Chamberlayne's proposition for a Land Bank. Wc extract 
from this treatise the following passage, breathing, as Mr Stewart has justly observed, the very spirit of Qdes- 
nay's philosophy : — 

** What we call commodities is nothing but land severed from the soil— Man deaHs in nothing hut earth. 
The merchants are the factors of the world, to exchange one part of the earth for another. The king 
himself is fed by the labour of the ox : and the clothing of the army and victualling of the navy must all 
be paid for to the owner of the soil as the ultimate receiver. AH things in the world are originally the 
produce of the ground, and there must all things be raised."— (This passage has been quoted in Lord 
Lauderdale’s Inquiry into the Nature and Origin ^Public Wealth, 2 d ed. p. 109 .) 

These passages are interesting, as exhibiting the first germs of thg theory of the Economists. But there 
is no reason whatever to suppose that Quesnay was aware of the existence of either of the tracts referred 
to. The subjects treated in them were of too load a description to excite the attention of foreigners ; and 
Quesnay was too candid to conceal his ohliMions to them, had he really owed them any. It Is probable he 
may have seen Mr Locke’s treatise on Urnksgihe Veiuaef Money, where the idea is thrown out that all 
taxes fall ultimately on the land. But there it an immeasarable diwence between the suggestion of Locke 
and the well digested system of Quesnay. 
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rtyitempf of the superior productiveneM of Mneultura) in- being suspended in ITTO^ was egain revised in 1778 SyMomaf 
duttry, rent is really a consequence of its being less under the adniiniMratioA of Turgot. But the faci* ^ f 
productive 1 The opinion of M. Qiiesnay» that the lity given to the imposition of the contribution fon> 
iabbur of man derives no assistance from Uie produo- cibre, ought certainly to be considered as the greatest 
tive powers of nature, except when employed in agri- practical achievement of the labours of the econo- 
culture, is totally destitute of foundation ; and, in a mists and there is but too much reason to fear it 
subsequent part of this article, we shall show that the will long continue to afford a palpable denionstra- 
manufacturer and merchant derive fully as much as- tion of the fallacy of their doctrines, f 
sistance from these powers as either the agriculturist. But, notwithstanding the defects of their theory,^ 
the fisher, or the miner. there can be no question tiiat the labours of the 

Though the theory of the French economists, con- French economists contributed powerfully to acce- 
aidered in reference to the fundamental principles of leratc the progress of economical science. In rea- 
thescience, was equally erroneous with tW to which soning on subjects connected with national wealth, 

it was opposed, its novelty and ingenuity, its systema- it was now found to be necessary to subject its souN 

tic add consentaneous form, the liberal system of ces, and the laws which regulate its production and 

commercial intercourse which it recommended, and distribution, to a more accurate and searching ann- 

tbe benevolent and excellent character of its found- lysis. In the course of this examination, it was 

er, speedily obtained for it a very high degree of speedily ascertained that both the mercantile and 

reputation. The opinions of M. Quesnay were early economical theories were erroneous and defective 

communicated to, and zealously e.* used by, his and that to establish the science of Political Econo* 
friends the Marquis de Mirabeau, ? Mcrcier de la mj on a firm foundation, it was necessary to take a 
Riviere, M. Dupont dc Nemours, and others ; and much more extensive survey, and to seek for its 

were afterwards advocated by Turcot, » of the principles, not in a few partial and distorted facts, 

most distinguished statesmen of whok.. F Ace has to or in metaphysical abstractions, but in the connection 

boast ; * and by Let. jsne, Con cet, lUynal, and and relation subsisting among the various phenomc- 
most of the succeeding French writers n com- na manifested in the progress of civilization. The 
merce and finance. Their prac ai influence on he Count di Verri, whose Meditations on Political Eco* 
legislation of the country has also been consiucrabic. nomy were published in 1771, demonstrated the fal* 

Jn 17fi3 the free trans^M ition of corn ^rom one jacy of the opinions entertained by the French cco- 
province to another was permitted: and in 17b non ts respecting the superior productiveness of the 
liberty was given to export it to foreign countries labour employed in agriculture ; and showed that ail 
whenever the home price did not exceed 30 ''vres the operaticuis of industry really consist of modifica- 
the septier (48s. the quarter). This last edict, aftei of mattet abeady in exislence . But Verri 


• Turgot’s Rejlexions svr la Fo^matton^ et la Distribution dcs ^ich*.sses published in 1771, is cer- 
tainly the best of all the works founded on the principles of the e :nnoiiiists ; and is, in some respects, 
the best work on Political Economy piibl. led previously to the Wealth of Nations, 

t Exclusive of the Reflexions of Turgot thr *‘«llowing are the principal works published by the French 
Economists : — 

Tableau Economiquej et Maximes Ceuerales du Gouvernement Economtque, par Francois Qutsnay, 4 to, 
Versailles, 1758. 

Theorie dc rimpot, par M. dc Mirabeau, ^t: I76O. 

UAmi des Hammes, par M.de Mirabeau, 7 Tomes, I76O, &c. 

Elements de la PhilosophU Rurale, par M. de Mirabeau, 3 Tomes, 12mo, 176'S. 

L’Ordre Naturel et Essentiel des Societes Politiques, par Mcivier de la Riviere, 4to, and 2 Tomes 12nio, 
1767- 

Sur r Online el Progris d*une Nouvelle Science, par Dupont dc Nemours, 1767. 

La Phystocraiict on Constitutum, Naturelle du Gouvemement le plus avantageux aux genre humain, par 
Quesnay, 2 Tomes, 1767- 

Lettres d*un Citoyen d un Magislraif sur les vingiiemes et les autres impots^ par I'Abbe Baudeau, 1768. 

% Alcuni benemeriti scrittori, rUttristati dai gravi disordini, che soffrono i popoli |>er le gabelle, sono pas- 
sati all'estremo de considerare ingiusto e mal collocato il tributo se non ripartito sui fondi di terra, c colla 
creazione di un linguaggio ascetico, hanno eretta la setta degli economist!, presso la quale ogni uomo che non 
adoperi Paratro, e un esserc stprile, e i mamifattori si chiamano una classe sterile* Rispettando il mol to 
di vero e di utile che da essi b stato scritto, io non saprei associarmi alia loro opinione ne sul tributo, nc su 
di questa pretesa classe sterile. La riproduzione e attribuibile alia roanifattura iigualmentc, quanto al 
roro de campi. Tutti i fenomini delT universe, sieno essi prodotti dalla mano deli'uomo o vero dalle uni- 
versali leggi della fisica, non ci danno idea di attuale creazione^ ma unicamente di jxml modi/kawne della 
materia. Acebstare e seperare sono gli unici elementi cbe Tingegoo umano ritrova analizando Pidea della 
fipradixmne : e tanto e riproduzione d% vahre e di richstza le la terra, Paria, e I’aqua ne'eampi si trasmu- 
tino in grano, come ae colla mano dello uomo il glutine di un insetto si irasmuti in vclluto, o vero alcuni 
pezsetti di metallo si orggnixzino a formare una rijpedzioiia. Degli intieri citta, e de^li stati intieri caropa- 
Do non d’altro che iul prodotto di questa fecondissima etassesteme^ ]a.di cui riproduzione comprende il va- 
lore della materia prime, Ja consumazione proponionata delle mkni impiegatevi, e di piu quella porzione 
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System of did not trace the consequences of this important 
KoonomU^* principle ; and, possessing no clear and definite no- 
tions of what constituted wealth, did not attempt to 
discover the means by which labour might be facili- 
tated. lie made several valuable additions to parti- 
cular branches of the science, and had suflicient 
acuteness to detect the errors in the systems of 
others ; but the task of constructing a better system 
in their stead required talents of a far higher order. 
Wciiltli of At length, in 1776, our illustrious countryman 
Nations. Adam Smith published the Wealth of Nations — a 
work which has done for Political Economy what 
ihe Frincipia of Newton did for Physics, and the 
Esprit des Loix of Montesquieu for Politics. In this 
work the science was, for the first time, treated in 
its fullest extent, and many of its fundamental prin- 
ciples placed beyond the reach of cavil and dispute. 
In opposition to the French economists. Dr Smith 
showed, that labour is the only source of wealth, and 
that the desire inherent in the breast of every indi- 
vidual to improve bis fortune and rise in the world 
is the cause of its accumulation. He next traced 
the means by which the powers of labour m^y be 
rendered most effective, and showed that it is pro- 
ductive of wealth when employed in manui ires 
and commerce, as well as when employed in the 
cultivation of the land. Having established these 
principles, Dr Smith showed, in opposition <o the 
commonly received opinions of the merchants, poli- 
ficians, and statesmen of his time, that \v(*ul « di 
not consist in the abundance of gold and stive** 
but in the abundance of the various n '‘.ossur»e , 
conveniencies, and enjoyment.s of human life; he 
showed tliat individuals arc always the befit judges 
of what is for their own interest, and that, in 
prosecuting branchep of ir '‘’*ry nt^'-antugeous to 
themselves, they nece6.«iai'il^ •rosecutc s< ':ii as i 
advnnirtgcoiis to the public . - Frrii* dience Pr 
iSmith drew his grand it jrenco, timt over' regnh-* 
tioii intended to force industry into particular chan- 
neis, or to determine the species of 'nnmetc'ai 
forcourse to be carried on between di.ierout parts o» 
the same country, or between distant and indepeiid- 
eiit countries, is impolitic and pernicious — injurious 
to the rights of individuals — and adverse lo the pro- 
gress of real opulence and lasting prosperity. 

The fact that traces of most of these principle.', 
and even that the distinct statement of many of tiioi 
that arc most important, may be found in the works 
of previous writers, docs not in the least detract from 
the real merits of Dr Smith. In adopting the dis- 
coveries of others, he has made them his own ; he 
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has demonstrated the truth of principles qn which his Weidch of 
predecessors had, in most caies, stumbled by chance ; 
has disentangled and separated tifem from the errors 
by which they were incumbered ; has traced their 
remote consequences, and pointed out their limita- 
tions ; has shown their practical importance and real 
value — their mutual dependence and relation ; and 
has reduced them into a consistent, harmonious, and * 
magnificent system. We do not mean to say that 
Dr Smith has produced a perfect work. Undoubt- 
edly there arc errors, and those, too, of no slight im- 
portance, in the Wealth of Nations. 'J'hc principles 
to which wc have just referred, and which form the 
basis of the work, are unimpeachable ; hut Dr Smith 
has not always reasoned correctly from them, and he 
has occasionally introduced others, which a more 
careful on ation and ai lysis has shown to be ill- 
founded. jt, .'iftcr every allowance has been made 
for these f' ects, cn still remains to justify us 
in conside..og Dr Sir' ii the real founder of the 
science. ’ e has n lett .*« aperf t ' ork, he has, 
at all s, i c 'I'ich l .iiains a greater 
mass 01 uSOiul end !>aliy mtcrcstL (ruths than 

h.is ever b-^cn gi\cn to c worhl by any other indi- 

vid**vj; ..nd ht Mas p 'cd out and smoothed the 
roi le, by foil 'ing wli.uii rursequent pliilosophcrs 
havb been mauled to pertc^^ inch that he had left 
'ncompletL, o ••cxiiry nistuhcs into which he had 
falie»' a* 1 to in y w and important dis- 
cov ;s. \VhethM, ii r ^fer to the sound- 

less )f Icailing leiiMcs to the liberality and 
univ •sai ap licuhilii) u*’ . 'traclical conclusions, or 

o 'le pow 1.1 uiid ocrvt'.i' iniiueitcu it has had oii 
H progrtvs and p '-fi cnon of economical science, 
ati ' "! m.'i'e on t. and destiny of nations, 

r **.1 it' *f w »‘iust ue pliiceil in the foremo'-l 
K • a have done mo to liberalise, en- 

d * mank nd. 


The praciicp* part uf the scionct. ot Political Kco. DiMiiiction 
non y wu long t;onro’'’ d with that of Politics ; and *»vtwt-en 
'\ IS undouhteUly true that they are very intimately 
' oriiiccti'.' and that it is frequently impossible to Economy, 
treat tiiose questions which strictly belong to the 
one without referring more or less to the principles 
and conclusions of the other. But, in their leading 
features, they arc sufficiently distinct. The laws 
wdiich regulate the production and distribution of 
wealth are the same in every country and stage of 
society. Those circumstances which are favourable 
or unfavourable to the increase of riches and popu- 
lation in a republic may equally exist, and will have 


die fa arrichire chi ha intrapresa la fabbrica e chi vi s’impiega con felicc talcnto . — Meditasnoni suUa Econo^ 
mia PolUka, § 3. 

• It is of importance to observe, that Dr Smith does not say, that, in prosecuting such branches of in- 
dustry as are most advantageous to themselves, individuals necessarily prosecute such as are at the same 
time msT advantageous lo the public. His leaning to the system of the Economists — a leaning per- 
ceptible in every part of his wora— made him so fur swerve from the principles of his own system, as to ad- 
mit; that individual advantage was not always a true test of the public advantageousness of different employ- 
ments. He considered agriculture, though not the only productive employment, the snost productive of 
any. He also considered the home trade as more productive than a direct foreign trade, and the latter 
than the carrying trade. We shall hereafter show, that there is no foundation for these dist'nctions. 
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j)ii(tinctioD exactly the same elTects, in a monarchy. Thatsecu* 
I'ritiiM ami of properly, withoutwhich there can be no steady 

PonScal continued exertion — that freedom of engaging in 

iCcononiy. every different branch of industry, so necessary torcall 
the vuiious powers and resources of human talent and 
ingenuity into action — and that economy in J^c pub- 
lic expenditure, so conducive to the accumulation of 
* national wealth — are not the exclusive attributes of 

any particular species of government. If free states 
generally make the most rapid advances in wealth 
and population, it is an indirect rather than a direct 
consequence ol thcM'r political constitution. It results 
more from the greater ccrlainltj which a popular go- 
vernment presents that the riglit of property will be 
held sacred — that the freedom of industry will be 
less fettered and restricted, — and that the public in- 
come will be more judiciously levied and expended, 
than from the circumstance of a greater proportion 
of the people being permitted to exercise political 
rights and privileges. Give the same securities to 
the subjects of an absolute monarch, and they will 
make the same advances. Industry does not re- 
quire to be stimulated by extrinsic advantages. The 
additional comforts and enjoyments which it pro- 
cures have always been found sufficient to ensure 
the more persevering and successful exertions. And 
whatever may have been the form of governnunt, 
those countrieH have always advanced in the career 
of improvement, in which the public burdens have 
been moderate, the freedom of industry permitted, 
and every individuul enabled peaceably to enjoy the 
fruits of ills labour. It is not, therefore, so much on 
its political organization, us on the talents and spint 
of its rulers, that the wealth of a country is princi- 
pally dependent. Economy, moderation, and intel- 
ligence on the part of those in power, have frequent- 
ly elevated absolute moiiurchies to a very high degree 
of opulence and of prosperity ; wliile, on the other 
hand, all the advantages derived from a more liberal 
system of government liave not been able to pre- 
serve free sfafea from being impoverished and ex- 
hausted hy the extravagance, intolerance, and short- 
sighted policy of their rulers. 

Tlie sciences of Politics and of Political Economy 
are, thcrclbre, sufficiently distinct. The politician 
examines the principles on which all government is 
founde d, he endeavours to determine in whose hands 
the supreme authority may be most advantageously 
placed, — and unfolds the reciprocal duties and obli- 
gations of‘ the governing and governed portions of 
society, 'i'lic political economist does not take so 
high a flight. It is not of the constitution uf the go- 
vernment, but of its ACTS only, that, he presumes to 
judge. Whatever measures affect the production 
or distribution of wealth, necessarily cornu within 
the scope of his observation, and arc canvassed by 


him. He examines whether they are in unison with Distinction 
the just principles of economical science. If they 
are, he pronounces them to be advantageous, and polnk^sT 
shows the nature and extent of the benefits of which Kconoiiiy. 
they will be productive ; if they are not, he shows 
in what respect they are defectivie, and to what ex- 
tent their operation w'ill be injurious. But he docs 
this without inquiring into the constitution of the 
government by which these measures have been 
adopted. The circumstance of their having emanat- 
ed from the privy council of an arbitrary monarch, _ 

or the representative assembly of a free state, though 
in other respects of supreme importance, cannot af- 
fect the immutable principles by which the economist 
is to form his opinion upon them. 

Besides being confounded with politics, the prac- Dibtiiution 
tical part of Political Economy has frequently been bt’twfvn 
confounded with Statistics; but they are still “^orc 
easily separated and distinguished. The object of 
the statistician is to describe the condition of a parti- 
cular country at a particular period ; while the object 
of the political economist is to discover the causes 
which have brought it into that condition, and the 
means by which its wealth and riches may be indefi- 
nitely increased. He is to the statistician what the 
physical astronomer is to the mere observer. He 
takes the facts furnished by the researches of the 
statistician, and after comparing them with those fur- 
nished by historians and travellers, he applies him- 
s<‘if to discover their relation. By a patient induc- 
tion— by carefully observing the circumstances at- 
tending the operation of particular principles, he dis- 
covers the ellccts of which they are really produc- 
tive, and how far they are liable to be modified by 
the operation of other principles. It is thus that the 
relation between rent and profit— between profit and 
wages, and the various general laws which regulate 
and connect the apparently clashing, but really har- 
monious interests of every different order in society, 
have been discovered and established with all the 
certainty of demonstrative evidence. 

Part II — Production of Wealth. 

Sect. of Production^ Labour the onl^ 

Source Wealth. 

AH the operations of nature and of art are redu- ricfimtionci 
cible to, and really consist of transmutations , — of 
changes of form and of place. By production, in 
the bciencc of Political Economy, we are not to un- 
derstand the production of matter, for that is ex- 
clusively the attribute of Omnipotence, but the pro- 
duction of utility, and consequently of exchangeable 
value, hy appropriating and modifying matter already 
in existence, so as to fit it to satisfy our wants, and 
to contribute to our enjoyments. The labour wliicli Labour tint 
is thus employed is the only source of wealth.* Na- 


• This j)oint has been strongly and ably stated by M. Destult Tracy— “ Non-seulement,” says he, ** nous 

nc erdons jamais rien, mais il nous cst nieme impossible dc concevoir ce que c*est que cr^er ou anneantir, si 
nous entendons rigoureusement par ees mots, Jhirc quelque chose de ricn, ou reduire quelquc chose d rien ; 
car nous n’uvons jamais vu un etre quclcoriqiieiiortir du neant ni y rentrer. De la cet axionie admis par toute 
I'antiquite : rien ne vicnt de rien, ct ne pent redevenir nVw. (^ue faisons-nous done par notre travail, 
par net re action sur tons Its etres qui nous entourenl ? Jamais rien, qu’opdrcr dans ces ctres dcs changemeuts 
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Labour t)ic ture spontaneously furnishes the matter of which deficiency in the supply of game never fails to re- Labour the 

only Source commodities are made ; but, independently of la- dace them to the extremity of want. The second 

o^Wcul^ hour, matter is rarely of any use whatever, and is step in the progress of society is made when the * 

never of any value, ftace us on the banks of a ri- tribes of hunters and fishers apply their labour, like 

Ver, or in an orchard, and we shall infallibly perish, the ancient Scythians and modern Tartars, to the 
either of thirst or hunger, if we do not, bif on tjfoft domestication ot wild animals and the rearing of 
of industry^ raise the w'ater to our lips, or pluck the fiocks. ^'I'heir subsistence is much less precarious 
fruit from its parent tree. It is seldom, however, than that of hunters, but they are almost entirely 
that the mere appropriation of matter is suflicient. destitute of all those comforts and elegancies which 

In the infinite majority of cases, labour is required give to civilized life its chief value. The third and 

not only to appropriate it, but also to convey it from most decisive step in the progress of civilization — in 
place to place, and to give it that peculiar figure and the great art of producing the necessaries and con- 
siiape, without which it may be totally useless, and in- veniences of life — is made ^hen the wandering ti ibes 
capableof either ministering to our necessities or our of hunters and shepherds renounce their migra- 
comforts. The coal used in our fires is buried deep in tory habits, and become agriculturists and munufactu- 
the bowels of the earth, and is absolutely worthless rers. It is then, properly speaking, that man, shaking 
until the labour of the miner has extracted it from off that indolence which is natural to him, begins ful- 
the mine, and brought it into a situation where it can ly to avail himself of the productive powers of indus- 
be made use of. The stones and mortar of which try. He then becomes laborious, and, by a neces- 
our houses arc built, and the rugged and shapeless sary consequence, his wants are then, for the first 
materials from which the various articles of con- time, fully supplied, and he acquires an extensive 
vcnience and ornament with which they are fur- command over the articles necessary to his comforff 
nished have been prepared, were, in their origi- as well as his subsistence. 

nal state, alike destitute of value and utility. And However paradoxical the assertion may at first The ijarti, 
of the innumerable variety of animal, vegetable, and sight appear, it is, notwithstanding, unquestionably 
mineral products which form the materials of our true that the earth does not gratuitously supply us 
food and clothes, none were originally serviceable, with a single atom of wealth. It is a powerful 
and many were extremely noxious to man. It is his machine given by Providence to man ; but without 
labour that has given them utility, that has subdued labour this machine would be altogether useless, and 
their bad qualities, and made them satisfy his wants, would for ever stand idle and unemployed. It is to 
and minister to his comforts and enjoyments. “ La- labour that the products of the earth owe their vu- 
hour was the first price, the original purchase money and it is by its intervention that they become 
that was paid for all things. It was not by gold or useful. The surface of the earth is, in its natural 
by silver, but by labour, that all the wealth of the state, covered with fruits and game ; its bowels con- 
world was originally purchased ." — {Wealth qf tain an infinite variety of mineral products; its seas 

Vol. I. p. 44. 8vo edit.) and rivers are stored with fish, and it is endowed 

If wc observe the progress, and trace the history with inexhaustible vegetative and productive powers; 
of the human race in different countries and states but all these powers and products are plainly of no 
of society, wc shall find their comfort and happiness use whatever, and have no value, until the labour of 
to have been always nearly proportioned to the man has called llie former into action, and appro- 
power which they possessed of rendering their la- priated the latter, and give n them that peculiar form 
hour effective in appropriating the raw products of which is required to fit them to support his exist- 
naturc, and in fitting and adapting matter to their ence, or to increase his enjoyments. 

use. The savage, whose labour is confined to the The importance of labour in the production of Opinion of 
gathering of wild fruits, or to the picking up of the wealth was very clearly perceived both by Hobbes OobiK'.. 
shell fish on the sea coast, is placed at the very hot- and Locke. At the commencement of the 24th 
tom of the scale of civilization, and is, in jioint of chapter (entitled, Of the Nutrition and Procrention 
comfort, decidedly inferior to many of the lower of a Commonu'caltk'*) of the published in 

animals. Thcy/r^^ step in the progress of society 16.51, Hobbes says, The of a common- 

is made when man learns to hunt wild animals, to wealth consisteth in the jdenty and distribution of 
feed himself with their flesh, and to clothe himself materials conducing to life. 

with their skins. But labour, when confined to the As for the plenty of matter, it is a thing limited 

chace, is extremely barren and unproductiire. IVibcs by nature to those commodities which, from (the 
of hunters, like beasts of prey, whom they are justly two breasts of our common mother) land and sea^ 
said to resemble closely in their habits and modes of God usually either freely giveth, or for labour selleth 
subsistence, are but thinly scattered over the surface to mankind. 

of the country which they occupy ; and notwith- ** For the matter of this nutriment, consisting in 
standing the fewness of their numbers, any unusual animals, vegetables, minerals, God hath freely laid 


dc forme on dc lieu qui les approprient ^ notre usage, qui Ics rendent utiles u la satisfaction de nos he- 
soins. Voila ce que nous devons entendre par produire; c*cst donner aux chases une utUite quelles uavvient 
pas* Quel quh soit notre travail, s’il n'en resulte point d'utilite, il est infructeux ; s'il en rcsultc, il cst pro* 
dHctifn*m^(Elemens d! Ideologic^ Tome 111. p« 162.) 
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I .uhour itic them before us, in or near to the face of the earth ; 
so as there ncedetli no more but the labour and in- 
dustry of reccivinjr rlicm. Insomuch that pleni^ r/c- 
jtcndclh (next to God's .favour) on the laitvur and in- 
(lustri/ rj/' mnv.** 

npinHin oi* Hut Mr Locke had a much clearer apprehension 

Locki;. of this doctrine. In his on Civil Oovernment, 

published in 1689, he iius entered into a lengthened, 
discriminating, and able analysis to show that it is 
from labour that the products of the earth derive al- 
most all their value. ** Let any one consider," says he, 
what the difference is between an acre of land plant- 
ed with tobacco or sugar,* sown with wheat or barley, 
and an acre of the same land lying in common, with- 
out any husbandry upon it, and lie will find that the 
improvement of labour makes the far greater part of 
the value. I think it will be but a very modest com- 
putation to say, that of the products of the earth use- 
ful to the life of man, nine- fat ihs arc the effects of la- 
bour; nay, if we will rightly consider things as they 
conic to our use, and cast up the several expences 
^bout tliem, what in them is purely owing to nature, 
and wliut .to labour, we shall find, that in most of 
them rtineitj-nine hundredlhs are wholly to be put on 
the account of labour. 

There cannot be a clearer demonstration of any 
thing, than several nations of the Americans arc of 
this, who are rich in land, and poor in all the comforts 
of life ; whom nature having furnished as liberally as 
any other people with the materials of plenty ; f. c. 
a fruitful soil apt to produce in abundance what 
might serve for food, raiment, and delight ; yet for 
ti'ottl (tf iviproving it by labour^ have not one hundredth 
part of the convcnicncics we enjoy ; and the king 
of a large and fruitful territory there feeds, lodges, 
and is worse clad than a day-labourer in England. 

To make this a little clear, let us but trace some 
of the ordinary provisions of life through their seve- 
ral progresses, before they come to our use, and sec 
how much of their value they receive from human in- 
dustry. Bread, wine, and cloth, are things of daily 
use, and great plenty ; yet, notwithstanding, acorns, 
water, and leaves, or skins, must be our bread, drink, 
and clothing, did not labour furnish us with these 
more useful commodities ; for whatever breach is 
more worth than acorns, wine than water, and cloUi 
or silk than leaves, skinS) or moss, that is solely ow- 
ing to labour and industry ; the one of these being 
the food and raiment which unassisted nature fur- 
nishes us with ; the other provisions which our in- 
dustry and pains prepare for us ; which how much 
they exceed the other in value, when any one hath 
computed, he will then sec how much labour makes 
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the far greatest part of the' value of things we enjoy Labour the 
in this world ; and the ground which produces 
materials is scarce to be reckoned on as any, or, at 
most, but a very small part of it. 

‘'An acre of land that bears here twenty bushels 
of wheat, and another in America, which, with the 
same husbandry, would do the like, are, without 
doubt, of the same natural intrinsic value. But yet, 
the beneiit mankind receives from the one in a year 
is worth L. 5, and from the other possibly not worth 
one penny ; if all the profit an Indian received from 
it were to be valued and sold here, at least, I may 
truly say, not j — Tis labour, then, which p.uts 
the greatest part of value upon land, voithout vshich 
it would scarcely be worth any thing : 'Tis to that 
we owe the greatest part of its useful products ; for 
all that the straw, bran, bread of that acre of wheat, 
is more worth than the product of an acre of good 
land, which lies waste, is all the effect of labour. 

For ’tis not merely the ploughman's pains, the reap- 
er's and thrasher's toil, and the baker's sweat, is to 
be counted into the bread we cat, the labour of 
those who broke the oxen, who digged and wrought 
the iron and stones, who fitted and framed the tim- 
ber employed about the plough, mill, oven, or any 
other utensils, which are a vast number, requisite to 
this corn, from its being seed to be sown, to its 
being made bread, must all be charged on the ac- 
count of labour^ and received as an effect of that. 

Nature and the earth furnishing only the almost 
worthless materials as in themselves. — 'Twould be a 
strange catalogue of things that industry provided and 
made use of about every loaf of breads bclbre it came to 
our use, if we could trace them. Iron, wood, leather, 
barks, timber, stone, brick, coals, lime, cloth, dye- 
ing-drugs, pitch, tar, masts, ropes, and all the ma- 
terials made use of in (he ship that brought away the 
commodities made use of by any of the workmen, 
to any part of the work ; all which, it would be al- 
most impossible, at least too long to reckon up." 

{Of Civil Government, Book II. § 40, 41, 42, and 
43.)* 

Had Mr Locke carried his analysis a little fur- 
ther, be could not have failed to perceive that nei- 
ther water, leaves, skins, nor any of the spontaneous 
productions of nature, have any value ^ except what 
they owe to the labour required to appropriate them. 

The value of water to a man placed on the bank of 
a river depends on the labour necessary to raise it 
from the river to his lips ; and its value, when car- 
ried ten or twenty miles off, is equally dependent on 
the labour necessary to convey it there. All the 
rude products, and all the productive powers and 


* This is a very remarkable passage. It contains a far more distinct and comprehensive statement of 

the fundamental doctrine, that labour is the constituent principle of value, than is to be found in any other 
writef previous to Dr Smith, or than is to be found even in the Wealth of Nations. But Mr Locke docs 
seem to have been sufHciently aware of the real value of the principle he had elucidated, and has not deduced 
from it any important practical conclusion. On the contrary, in his tract on the Raising of the Value of 
Moneyt published in I691, he lays it down broadly that all taxes, howsoever imposed, must ultimately /a// 
on the lands whereas, it is plain he ought, consistently with tlie above principle, to have shown that they 
would fall, not exclusively on the produce of land, but generally on the produce of industry^ or on all 
species of commodities. 


4 



POLITIC AL ECONOMY. 


Labour ilie capacities of nature, are gratuitously offered to man. 
Nature is not niggardly or parsimonious. She noi* 
thcr demands nor receives an equivalent for her fa- 
vours. An object which it does not require any 
portion of labour to appropriate or to adapt to our 
use, may be of the very highest utility ; but, as it is 
the free gill of nature, it is utterly impossible It can 
be possessed of the smallest value. * 

Si je retranche, '* to use a striking illustration 
of this doctrine given by M. Canard, ** de ma montre, 
par la pens^e, tous les travaux qui lui ont et6 succes- 
sivement appliqu^cs, il ne resterai que quelqucs grains 
de mineral plac^es dans I'intcrieur dc la terre d’ou 
on les a. tires, ct ou ils n'ont aucunc valeur. Dc 
rodme si je decompose le pain que je mange, et que 
j'en retranche successivement tous les travaux suc- 
cessifs qu*il a rc^us, i! ne restcra que quelqucs tiges 
d’herbes, gramindes, eparscs dans dcs deserts incul- 
tes, ct sans aucunc valeur." {Principes d' Economic 
Politique, p. 6.) 

It is to labour, therefore, and to labour only, that 
man owe^ every thing possessed of exchangeable va- 
lue. Labour is the talisman that has raised him 
from the condition of the savage — that has changed 
the desert and the forest into cultivated fields — that 
has covered the earth with cities and the ocean with 
ships — that has given us plenty, comfort, and ele- 
gance, instead of want, misery, and barbarism. 

Having established tliis fundamental principle — 
having shown that it is labour only that giwes ex- 
changeable value to commodities-«-it is plain the great 
practical problem of the science of Political Economy 
rnustresolvcitself into a discussion ofthe means where- 
by labour may be rendered most efficient, or whereby 
the greatest amount of necessary, useful, and agrees 
able products may be obtained with the least quantity 
of labour. Wealth, as wc have already shown, is al- 
ways increased with every diminution of the labour 
required to produce the articles of which it consists. 
Every measure and invention that has any tendency 
to save labour, or to reduce the cost of producing 
commodities, must add proportionably to our power 
of obtaining wealth and riches, while every measure or 
regulation that has any tendency to waste labour, or to 
raise the cost of producing commodities, must equally 
lessen this power. This is the simple and decisive 
test by which arc to judge of the expediency of 
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every measure affecting the wealth of the country, Labour the 
and of the value of every invention. IF they *’ender®"*r^*[“ 
labour more productive-^if they have a tendency to 
reduce the exchangeable valuC' of commodities, to 
render them more easily obtainable, and to bring 
them within the command of a greater portion of 
society, they must be advantageous; but if their 
tendency be different, they must as certainly be dis- 
advantageous. Considered in this point of view, that 
great branch of the science of Political Economy 
which treats of the production of wealth, will be 
found to be abundantly simple, and easily under- 
stood. 

Labour, according as it is applied to the raising 
of raw produce— oto fhc fashioning of that raw pro- 
duce, fhen raised, into articles of utility, conve- 
nience, or ornament — and to the conveyance of raw 
and wrought produce from one country and place to 
another — is said to be agricultural, manufacturing, 
or commercial. An acquaintance with the particu- 
lar processes, and most advantageous methods, of 
applying labour in each of these grand departments 
of industry, forms the peculiar and appropriate study 
of the agriculturist, manufacturer, and merchant. It 
is not consistent with the object of the political eco- 
nomist to enter into the details of particular busi- 
nesses and professions. He confines himself to an 
investigation of the means by which labour in gene- 
ral may be rendered most productive, and how its 
powers may be increased in all the departments of 
industry. 

Sect. II . — Means by which the Productive Powers 

if Labour arc increased — Security of Property — 

Division of Labour^ Accumulation and Employ- 

meat of Capital, 

The most careless and inattentive observer of the Means by 
progress of mankind from poverty to affluence 
have early perceived, that there are three circum- 
stances whose conjoint operation is necessary to sti- Labour ma\ 
mulatc and improve the productive powers of indus-bcincreneiH'. 
try, and in the absence of which men could never 
have emerged from barbarism. The first, and most 
indispensable, is the security of pro]^erty, or a well- 
founded conviction in the mind of every individual 
that he will be allowed to dispose at pleasure of the 


* Bishop Berkeley entertained very just opinions respecting the source of wealth. In his Querist, pub- 
lished in 1735 , he asks,— “ Whether it were not wrong to suppose land itself to be wealth ? And whether 
the industry of the people is not first to be considered, as that which constitutes wealth, which makes even 
land and silver to be wealth, neither of which would have any value, but as means and motives to industry f 
. “ Whether, in the wastes of America, a man might not possess twenty miles square of land, and yet want 
his dinner, or a coat to his back." — Querist, Numbers 38 and 39. 

We shall afterwards notice Sir William Petty’s opinion on this subject. * 

M. Say ^appears to think (Discours Preliminaire, p. 37^) that Galiani was the first who showed, in his 
treatise Della Moneta, published in 1750, that labour was the only source of wealth. But the passages we 
have now laid before the reader prove the erroneousness of this opinion. Galiani has entered into 
no analysis or argument to prove the correctness qf his statement ; and, as it appears from other parts of his 
work, that he was well acquainted with Mr Locke's Tracts on Money, a suspicion naturally arises that he 
had seen the Essay on Civil Government, and that he was really indebted to it for a knowledge of this prin- 
ciple. This suspicion derives strength from the circumstance of Galiani being still less aware than Mr 
Locke of the value of the discovery.— See Trattato Della Monetae p. 39, ediz. 17 S 0 , 
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Security of Hulls of his labour. The second is the introduction 
of exchange or barter, and the consequent appro- 
priution of particular individuals to particular em- 
ployments. And the third is the accumulation and 
c'lnployment of the produce of previous labour, or, as 
it lb more commonly termed, of capital, or stock. 
All the improvements that have ever been made, or 
that ever can be made, in the great art of producing 
the necessaries, comforts, and conveniencics of human 
life, are all resolvable into the more judicious and suc- 
cessful opplication of one or more of those means of 
stimulating labour, and adding to its power. To 
give a full exposition of the nature and influence of 
each would far exceed the limits of this article ; and 
we must content ourselves with such observations as 
may sufGce to give a general idea of thei» opera- 
tion. 

'^’iiiiiivof SEcuniTV OF Property — Security of property 

rro])LTty. iiidiijjicn sable requisite to the 

production of Its utility in this respect 

is, inrleed, so obvious and striking, that it has 
l)een more or less respected in every country, 
and in the earliest and rudest periods of society. 
All liave been impressed with the reasonableness 
of the maxim which teaches that those who awo 
ought to be permitted to reap— that the labour of 
a man’s body and the U3ork of his hands arc to 
l)e considered .^is exclusively his own. No savage 
hor<l(? has ever been discovered in which the prin- 
eij)lc of meum and tuum was not recognised* No- 
thing, It is plain, could ever tempt anyone to engage 
in any laborious employment — lie would neither 
doniestieaie wild animals, nor clear and cultivate the 
ground, if, after months and years of toil, when his 
flocks liud become numerous, and his harvests were 
ripening for the sickle, a stranger were to be allowed 
to rob him of the produce of his industry. No won- 
der, therefore, that the utility of some general regu- 
lations, which should secure to every individual the 
j)eacealilc eiijoyinent of tlie produce he had raised, 
and of the ground he h-ad cultivated nnd improved, 
suggested itself to the first legislators, Hie author 
of the book of Job places tho3c who removed their 
neighbour’s land-marks at the iicad of his list of 
wicked men ; and some of the earliest profane legis- 
lators subjected those who were guilty of this of- 
fence to a capital ]>unishnieiit. (Goguet, De VOrigine 
dts Lois, 'foin. I. p. 30. 4- to cd.) 

Dr Paley has .said that the law of the land is the 
real foundation of the right of property. Ihit the 
obvious utilUi/ of securing to each individual the 
produce which has been raised by his industry, has 
undoubtedly formed the irresistible reason which has 
induced every people emerging from barbarism to 
establish this right. The institution of the right of 
property is, in truth, the foundation on which all the 
other institutions of society rest. Until property had 
- been publicly guaranteed, men must have looked on 
each otlicr as enemies, rather than as friends. The 
idle and improvident are always desirous of seizing on 
the earnings of the laborious and frugal ; and, if they 
w'erc not restrained by the strong arm of the law — if 
they were permitted to prosecute their attacks, they 
would, by generating a feeling of insecurity, effectual- 
ly check bOtli industry and accumulation, and sink 
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all classes to the same level of hopeless misery as Seeuriiy of 
themselves. In truth, the security of property is 
even more necessary to accumulation than it is 
production. No man ever did or ever will deny 
himself an immediate gratification when it is within 
his power, unless he thinks, that, by doing so, he 
has a lair prospect of obtaining a greater accession 
of comfort.s and cnjoymentH, or of avoiding a greater 
evil at some future period. Where the right of pro- 
perty is vigilantly protected, an industrious man, 
who produces as mifch by one day’s labour as is suf- 
ficient to maintain him two days, does not lie idle 
the second day, but accumulates the surplus produce 
above his wants as a capital ; the increased conse- 
quence and enjoyments which the possession of capi- 
tiil brings along with it, being, in the great majority 
of cases, more than suflicient to counterbalance the 
desire of immediate gratification. But, wherever pro- 
perty is insecure, w'e look in vain for the operation 
of the principle of acCtnniilation. It is plainly bet- 

ter for us," is then the invariable language of the imk)- 
jde, ** to enjoy while it is in our power, than to ac- 
cumulate property which we shall not be permitted 
to use, and which will either expose us to the extor- 
tion of a rapacious government, or to the iiiire- 
.strained depredations of those who exist only by the 
plunder of their more industrious neighbours." 

But the security of properly is not violated merely 
when a man is deprived of the power of peaceably 
enjoying the fruits of hia industry ; it is also violated, 
and perhaps in a still more glaring and luijiistifinlile 
manner, when he is prevented from using the powers 
with which nature has endowed him, in any way, 
not injurious to others, tlmt he considers most henc*- 
ficial to himself. Of nil the species of property 
Wiiich a man can possess, the faculties of his mind 
and the foroers of his bndij are most particularly his 
own. He ought, therefore, to be permitted to enjoy, 
that is, to use or exert these powers at his discretion. 

And hence the right of property is as much, or 
more infringed u])on, when a man is interdicted from 
engaging in a particular branch of business, as it is 
wIic'ii he is forcibly bereft of the property he had 
produced and accumulated. Every monopoly which 
give.sto a few individu;ils the exclusive power of car- 
rying on certain branches of industry, is thus, in fart, 
established in direct violation of the right of property 
of every other individual. It prevents them from 
using their natural capacities or powers in the manner 
which they might have considered best; and, as 
every man who is not a slave is licld, and justly held, 
to be the best, and, indeed, the only judge of what 
is advantageous for himself, the pi^inciples of natural 
law and the right of property are both subvened 
when he is excluded from any employment. In lik» 
manner, tlic right of property is violated whenever 
any regulation is mode to force an individual to em- 
ploy his labour or capital in a particular way. The 
property of a landlord is violated when he is coin- 
pellcxl to adopt any system of cultivation, even sup- 
posing it to be really preferable to that which he was 
previously following. The property of the capital- 
ist is violated when he is obliged to accept a particu- 
lar rate of interest for his stock, and the property 
of the labourer is violated whenever he is obliged 
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security of to betake himself^ in preference, to any particular 
Property, occupation. 

The finest soil, tlie finest climate, and the finest 
Jrucfurity, hitellectual powers, can prevent no people from be- 
coming barbarous, poor, and miserable, if tliey have 
the misfortune to be subjected to a government 
which does not respect the right of property, ’i'his 
is the greatest of all calamities. The ravages of civil 
war, pestilence, and of famine, may be repaired ; 
but nothing can enable a nation to contend against 
tlie deadlv influence of an esUiblished system of vio- 
lence and rapine. It is the w'ant of security-^the 
. want of any lively and well-founded expectation of 
being permitted freely to dispose of the fruits of their 
industry, that is the principal cause of the wretched 
state of the Ottoman dominions at the ])roseiit day, 
M it was of the decline of industry and arts in Eu- 
rope (luring the middle ages. When the Turkish 
coiKpicrors overran those fertile and beautiful coun- 
ti'ies in which they are still permitted to encamp, they 
parcelled them among their followers, on condi- 
tion of their performing certain military services, 
on a ])lnn corresponding, in many important par- 
ticulars, to the feudal system of our ancestors. 
Rut these ])ossessions are not hereditary. They 
do not descend to the children or legatees of the 
present jiosscssor, but, on his death, revert to the 
Sultan. Among the occupiers of land in Turkey 
there is, therefore, no thought of futurity. No 
one can f(i»cl any interest about llie prosperity of, 
an unknown successor ; and no one ever executes 
any improv(»ment of wJiich he docs not expect to be 
able to reap all the advantage during his own life. 
This is assigned by Lady Wortley Montague iis 
the cause why the Turks are so extrcjnely careless 
about their liouses. They never cun .struct them of 
solid or durable materials. And it would be a gra- 
tification to them to be assured that they would fall 
to pieces the moment after they had breathed their 
last. Under this miserable governinciit the palaces 
have been changed into cottages, and the cities into 
villages. The long continued want of security has 
extinguished the very spirit of industry, and destroy- 
ed not only the power, but even the desire to emerge 
from barbarism. 

Mad it been possible for nrl)itrary power to profit 
by tlie lessons of experience, it must lung since have 
perceived that its own wealth, as well as the wealth 
of its subjects, wuidd be most cflectually promoted 
by maintaining the inviolability of property. Were 
the Turkish government to cstablisii a vigilant sys- 
tem of police — to secure to eacli individual the un- 
re.stricted power of dis])osing of the fruits of his la- 
bour— and to substitute a regular plan of taxation in 
tlie jilace of the present odious system of extortion and 
tyranny, industry would revive, capital and population 
would be augmented, and moderate duties, imposed 
on a few articles in general demand, would bring a 
much larger sum into the coflers of the treasury than 
all tliat is now obtained by force and violence. I'iie 
staled public burdens to which the Turks are sub- 
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jected are light when compared with those imposed Sscurity of 
on the English, tlic Hollanders, or the French. But 
the latter know that when they have paid the taxes 
due to government, they M'ill be pennitted peaceably 
to enjoy or to accumulate the remainder of their 
earnings; whereas the Turk lias no security but 
tliat the next moment afler he lias paid his stated 
contribution, the Pacha, or one of his satellites, may* 
trip him of every additional farthing he possesses f , 
Security is tlie foundation — the principal element in 
every well digested system of finance. Wlien main- 
tained inviolate, it enables a country to support, 
without much difliculiy, a very heavy load of taxes ; 
but where there is no security — wliere property is a 
prey to rapine and spoliation — to the attiicks of the 
needy,^!^ pow'erful, or the profligate — tlie smallest 
burdens are justly regarded ns opjircssive, and uni- 
formly exceed the means of the impoverished and 
spiritless inliabitfint. 

The Jews have been supposed to afford an in- (’afc ol the 
stance of a people, whose property has been long 
exposed to an almost uninUnTiiptccf series of attiick. 9 , 
and who have, iiotwith.standing, continued to be 
rich and industrious. But when rightly examined, 
it will be found that the case of tlie Jews forms no 
exception to the general rule. The absurd pre- 
judices with which the Jews have been almost uni- 
versally regarded, long prevented their ac(|uiring 
any property in land, and have excluded them from 
participating in the benefits derived from the chari- 
table institutions of the different countries among 
which they are scattered. Having, therefore, no 
adventitious support on which to depend, in the 
event of their becoming infirm or destitute, they 
had a powerful additional motive to save and accu- 
mulate ; and being excluded from agriculture, tliey 
were of necessity comjiclled to addict themselves, in 
preference, to eoininerce. In an age when the pro- 
fession of a merchant was generally looked upon as 
something mean and sordicl, and when, of course, 
they had comparatively little competition, they must 
have made considerable profits; but these have 
been very greatly exaggerated. It was natural that 
those wlio were indebted to the .Tews should repre- 
sent their gains as enormous ; for this inflamed the 
existing prejudices against tlieni, and uffurded a 
miserable pretext for defraud iiig them of their just 
(daims. There are a few rich Jews in most of the large 
cities of Europe ; but the majority of that race have 
ever been, and still are, as poor as their neighbours. 

Let us not, therefore, deceive ourselves by SHip- 
posing that it is possible fur any nation or any peo- 
ple to emerge from barbarism, or to become wealthy, 
populous, and civilized, without the security of pro- 
jK'rty. From whatever point of the political com- 
pass we may set out, this is the princijile to which 
we must come at last. Security is indispensably ne- 
cessary to the successful exertion of tlie powers of 
industry. Where it is Wjintiiig, it is idle to exjicct 
either riches or civilization.* 

Rousseau and some other sentimental writcr.c:r>[)jertion5 

of RousHrmi 

- - iiml Dcct-ari.i 


♦ “ Ce n'est que la ou Ics proprietes sont assures, ou Temploi des capitaux est abaiicloniii' au choix de 
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.Security of have made an objection to the institution of the 
Propel^, right of property, which has been, in some mca- 
sure, saiiictioiied l)y the authority of the Marquis 
Heccaria.* They allow that the security of proper- 
ty is advantageous for those who possess it; but 
they contend, that it is disadviinbigeous for those 
who iire poor and destitute. It ha.s condemned, 
they affirm, the greater portion of mankind to a 
state of misery, and has provided for the exaltation 
of the few by the depression of the many ! The 
sophistry of this reasoning is so apparent, as hardly 
to require to be pointed out. 'fhe right of proper- 
ty has not made poverty^ but it has made ivealth. 
Previous to the institution of this right, tliosc na- 
tions which are now most civilized, were sunk to 
the same level of wretchedness and misery as tlie 
savages of New Mollanfl and Kamtschatska. All 
classes have been benefited by this change ; and it 
IS mere error and delusion to suppose that the rich 
have been benefited at tlie <*3^pence of the poor. 
I'he institution of the right of pro])eTty gives no ad- 
vantage to any one man over any other man. It 
ileals out justice impartially to all. It doc.s not say, 
labour, and I will reward you ; but it says, “ hiLour, 
mid I shall lake care that none shall hr permitted to 
j'oh you of the produce of your exertions" The in- 
stitution of the right of property has not made all 
men rich, because it could not make all men frugal 
and indu.strious. Put it has done more than all the 
other institutions of society put together to produce 
this efieet. It is not, as it has been sometimes igno- 
Tantly or kiiavishly repre.sented, a bulwark thrown 
up to protect and secure the property of u few fa- 
vourites of fortune. It i.s a rampart raised by so- 
ciety against its common enemies— against rapine 
and* violence, plunder and oppression. Without its 
protection, the rich man would become poor, and 
the poor man would never be able to become rich — 
all would sink to tlie .same bottomless abyss of bar- 
barism and poverty. It is the security of pro- 
perty/' to use the just and forcible expressions of 
a profound writer, that has overcome the na- 
tural aversion of man to labour, that has given 
him the empire of the earth, that has given him a 
fixed and permanent residence, that has implanted 
in his breast the love of his country and of posterity. 
To enjoy immediately — t«i enjoy without labour, is 
the natural inclination of every man. This inclina- 
tion must be restrained ; for its obvious tendency is 
to arm all those who have nothing against those who 
have something. I'he law which restrains this in- 
clination, and which secures to tlio humblest indivi- 


dual the quiet enjoyment of the fruits of his industry, Security of 
is the most spltuidid achievement of legislative wis- I^pcrty- 
dom— the noblest triumph of which humanity has to 
boost.*' — (Hentham, Trade de Lepslationy Tome 11. 
p. 37 ) 

Division of Labour. — T he division of labour Hivision ot 
naturally divides itself into two separate branches ; — Dibour. 
\st, The division of labour among individuals; and 
Its divi.sion among nations. 

1. Individual Division of Lahour.— The divi- 
sion of labour can only be imperfectly introdu- 
ced in rude societies, and thinly peopled coun- 
tries. But in every state of society — in the rude.st, ■ 
as well as in the most improved — we can trace the 
operation and cfiects of this principle. The various 
physical powers, talents, and propensities with which 
men are cndow'ed, naturally fit them for different oc- 
cupations ; and a regard to irmtual interest and con- 
venience nrcessurily leads them, at a very early pe- 
riod, to establish a system of barter and a separation 
of employments, liach individual finds that he can 
obtain a greater quantity of all sorts of commodities 
by devoting himself to some particular business, and 
exchanging his surplus produce for such parts of the 
produce of other people's labour as he may have oc- 
casion Ibr . 111(1 they may be disposed to part with, 
than if he had attempted directly to produce* all the 
articles which he consumes. As society advances, 
this division becomes more and more extended. 

In process of time, one man becomes a tanner, or 
dresser of skins ; another, a shoemaker ; a third, a 
weaver ; a fourth, a house-carpenter ; a fifth, a 
smith, and so on. h'ach endeavours to cultivate and 
bring to perfection whatever talent or genius he may 
possess for the .species of industry in which he is em- 
ployed. The national wealth and the comforts of all 
classes arc, in cons(*qiicnce, prodigiously augmented. 

In a country where the division of Labour has been 
carried to a con.sidcrable extent, agriculturists are not 
obliged to spend their time in clumsy attempts t(» 
manufacture their own produce ; and manufacturers 
cease to interest themselves about the raising of 
corn and the fattening of cattle. I'he facility of ex- 
changing is the vivif;j^ng principle of industry. It 
stimulates agriculturists to adopt the best system of 
cultivation and to raise the largest crops, because it 
enables them to exchange whatever portion of the 
proiluce of their lands exceeds their own wants for 
other commodities conducing to their comforts and 
enjoyments ; and it equally stimulates manufactur- 
ers and merchants to increase the quantity and to 
improve the quality of their goods, that they may 


ceux qui les possedent ; ce n'est jque la dis-je, que les particuliers seront encourages a se soumetti'e aux 
privations les plus dures pour conipenser par leurs ^pargnes les retards que la profusion du goiivernement 
|)cut apporter aux progr€‘s de la richesse national. Si I'Angletcrrc, malgrd ses guerres ruinenses, est par- 
veiiue a un haut degrd d’opulence ; si malgre les contributions enormes dont le peuple y eit charge, son 
capital est pourtant accrue dans le silence par rcconomie des particuliers, il ne iaut attribuer ces ^ffets qu*a 
111 Hbertd des personiies ct a la 8uret(' des proprietes qui y regiient, plus^que dans acun autre pays de l*Eu- 
roj)e, la Suisse excepte.” (Storch, Traits d*Economie Politique y Tom. 1. p. 317-) 

* Speaking of theft, Beccaria calls it, II delitto di quella infclice parte di iiomini, acui il diritto di pro- 
prieta {ierribUey ajorse non necessario diritto)^ non ha lasciato, che una nitda essistenza"»^Dei Delitti c dellc 
Pene, § 22. 
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Diviii'>ri of thereby be enaUed to obtain a greater supply of raw 
produce. A spirit of industry is thus universally 
diffused ; and tliat apatliy and languor, which is 
cliaracteristic of a rude state of society, entirely dis* 
appear. 

But it is not the mere facility of exchanging, or 
the circumstance of being able to barter the surplus 
produce of one's own labour for such |)arts‘of the sur- 
plus produce of other people's labour, as we may 
be desirous of obtaining and they may choose to 
])art with, that renders the separation of employ- 
ments of such signal advantage. The introduction 
of barter and the division of labour not only enables 
each individual to betake himself in preference to 
those departments which suit his taste and disposi- 
tion, but it makes a positive and a large addition to 
the eHicucy of his powers, and enables him to pro- 
duce a much greater quantity of commodities than 
lie could have done had he engaged indiscriminately 
in different em])lnyments. Dr Smith, who has treat- 
ed this subject in the most masterly manner, has 
clas’^ed the circumstances which conspire to increase 
tile productive powers of industry, when labour is 
divided, under the following heads first, To the 
increase of the skill and dexterity of every particu- 
lar workman ; second, to the saving of time, which is 
commonly lost in passing from one particular em- 
ployment to another ; and, third, to the circumstance 
of the division of employments having a tendency to 
facilitate the invention of machines and of processes 
for abridging and saving labour. We shall make a 
few observations on each of these heads. 

Ihvisionof Respecting the improvement of the skill and 

creasTthc* labourer, it is sufficiently plain that 

Skill and ^^'heii a person’s whole attention is devot^ to one 
DtixtiTitv ot'branch of business, when all the energies of his 
tliL* >Vork. mind and the powers of his body are made to con- 
nian : verge, as it were, to a single point, he must attain 

to a degree of proficiency in that particular branch, 
to wliicli no individual engaged in a variety of occu- 
pations can be expected to reach. A peculiar play of 
tile muscles, or sleight of hand, is necessary to per- 
form the simplest operation in the best and most ex- 
peditious manner ; and this can only be acquired by 
habitual and constant practice. Dr Smith has given 
a striking example, in the case of the nail manufac- 
turer, of the extreme difference between training a 
workman to the precise occupation in which he is to 
be cinjiloyed, and training him to a similar and close- 
ly allied occupation. “ A common smith,” says he, 

" wlioj though accustomed to handle the hammer, 
has never been used to make nails, if, upon some 
particular occasion, he is obliged to attempt it, will 
scarce, I am assured, be able to make above two 
or three hundred nails in a day, and those very 
bad ones. A smith who has been accustomed to 
make nails, but whose sole or principal business has 
not been that of a nailer, can seldom, with his utmost 
diligence, make more than eight hundred or a thou- 
sand nails in a day. But I have seen several boys 
under twenty years of age, who had never exercised 
any other trade but that of making nails, who, when 
tliey exerted themselves, could make, each of them, 
upwards of two thousand three hundred naiU in a 
day or nearly three times the number of the smith 
VOL. VI. paht 1. 
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who had b^n accustomed to make them, but who Division of 
was not entirely devoted to that particular business ! 

^ ^d. The effect of tile division of labour in prevent- 
ing that waste ^time in moving from oh€ 
to anther, which must always take place when an 
individual is engaged in different occupations, is 
evtti more obvious than the advantage derived 
from the improvement of tlie skill anddexterity of 
the labourer. When the same individual carries 
on different employmentSf in different and perliaps 

, “d with different sets of tool*, it is 

plainly impossible he can avoid losing a considerable 
l^Uon of time in passing between them. ] f the dif- 
ierent businesses in whidi a labourer is to be engage 
^ could be carried on in the same workshop, tlie 
loss of time would l>e less, but even in that case it 
would be considerable. “ A man,” as Dr Smith 
has justly observed, “ commonly saunters a little in 
changing from one business to another. When he 
brat begins his work, he is seldom keen or hearty ; 
his mind is said not to go along with it, and for 
some time he rather trifles than applies himself in 
good earnest. The habit of sauntering and of indo- 
lent and careless application, which is naturally, or 
rather necemrily acquired by every country work- 
man, who is obliged to change his work and his 
tools every half hour, and to apply his hand in work- 
ing different ways almost every day of his life, ren- 
ders him almost idways slothful and lazy, and inca- 
pable of any rigorous application, even on the most 
pressing occasion. Independent, therefore, of his 
deficiency in point of dexterity, this cause alone must 
always reduce considerably the quantity of work 

which heiscapableof perfonning.”--(ffVfl/Mo/A'rt. . 

tions, 1. p. 14.) 

Sd, W itii regard to the effect of the division of em- Facilitates 
ployments in the invention of machines,^^^ 
ami processes for abridging af^ saving labour, it is ol). . 

vious Uiat tliose engaged in any branch of industry 
must be more likely ^to discover easier and readier 
methods for carrying it on, when the whole atten- 
tion of their ixiinds is devoted exclusively to it, than 
it it were dissipated among a variety of objects. But 
it is a mistake to supjiose, as has been sometimes 
done, tliat it is only the inventive genius of workmen 
and ^ificers that is whetted and improved by the 
division of labour. As society advances, the study 
of particular branches of science and of philosophy 
beconies the principal or sole occupation of the most 
ingenious men. Chemistry becomes a distinct 
science from natural philosophy ; the physical astro- 
nomer separates himself from the astronomical ob- 
server, the political economist fivm the politician, 
and each meditating exclusively, or principally, on his 
peculiar department of science, attains to a degree of 
proficiency and expe/tness in it to which the general 
scholar seldom or never reaches. And hence, in la- 
bouring to promote our own ends, we all necessarily 
adopt that precise course which is most advantageous 
to all. ^ Like the different parts of a well construct- 
ed engine, the inhabitants of a civilized country are 
all mutually dependent on, and connected with, each 
other. Without any previous concert, and obeying 
only the powerful and steady impulse of self-interest, 
they universally conspire to the same great end, and 
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L'ivisitm of contribute each in tlieir respective sphere to ftirnish 
i.nbi. 1 ^ the greatest possible supply of necessaries^ luxuries^ 
eonveniencics^ and enjoyments, 
of But it iJ3 necessary to observe, that the advantages 
li.hour Li- derived from the divi.sion of labour, tiiongh they may 
flleYxtcnt partially enjoyed in every coun- 

«>f the Miir- society, can only be carried to their 


kct. 


Tcnritorijil 
nivihion of 
I.abi>ur. 


full extent, where there is a gi-eat jmwer of exchange 
ing, or an extensive marked There are an infinite 
variety of employments which cannot be separately 
carried on out of the precincts of a large city ; and, 
in all cases, the division becomes just so much the 
more perfect, according as the demand for the pro- 
duce of the wenrkinen is extended. It is stated by 
Dr Smith that ten labourers employed in different 
departments in a pin manufactory can ])rodiice 
48,000 pins a day : but it is evident that if the de- 
mand was nut sufficiently extensive to take off this 
quantity, it would be impossible to curry the division 
so far. The same principle holds good in every 
case. A cotton mill could not be constructed in a 
small country which had no intercourse with its 
neighbours. The demand and competition of Eu- 
rope and America has been neces.sary to carry the 
manufactures of Glasgow, Manchester, and Birming- 
ham, to their present state of improvement. 

The effects of the division of labour in increasing 
the quantity and perfection of the products of in- 
dustry have been noticed by several of the writers 
wJio preceded Dr Smith, and especially by Mr Har- 
ris and M. Turgot. But neither of these WTiters 
have done what Dr iSniitli did. None of them have 
fully analysed and exhibited its various effects ; and 
none of them have shown that the power of engag- 
ing in different employments depended on thepotuer 
of exchanging; and that, consequently, the advantages 
deriveil from the division of labour were necessarily 
dependent on, and regulated by, tlic extent of the 
market. This is a principle of very great import- 
ance, and by establishing it Pr Smith shed a new 
light on tlie whole science, and laid the foundation 
of many important practical conclusions. Pre- 
sentee de celtc mnnierc,” says M. Storch, ** Tidee de 
la division du travail 6toit absolument neuve ; et 
Veffet (pi'eUe a fait sur les contemporains de Smith, 
prouve bien qu'elle I'etoit r(;ellcment pour eux. Telle 
qu'elle sc troiive indiquee dans les passages que je 
viens de citer, clle n*a fait aucune impression. De- 
vcloppee par Smith, cette id6e a d'abord saisi tous 
ses lecteurs ; tous en out senti la verite et Timport- 
aiiee ; et cela suflit pour lui en assurer tout I'hon- 
neiir, lors m^me que son genie ait ete guid(> par les 
indications de ses devaneiers." — (Tome VI. p. 10.) 

2. Territorial Division of Labour, or Com- 
merce , — Besides that’ sort of division of liibour 
which enables each individual ip a limited society to 
confine himself to a particular employment, there is 
another and most important branch of the division 
of labour, which not only enables particular indivi- 
duals, but the inhabitants of entire districts, and 
even nations, to addict themselves in preference to 
certain branches of industry. It is on this territo- 
rial division of labour, if we may so term it, that the 
commerce which is carried on between different dis- 
ti'icts of the same country, and between different 


countries, is founded. The various soils, climates, 
and capacities of production, of different districts of 
an extensive country, fit them for being appropriat- 
ed in preference to certain species of industry. A 
district where coal is abundant, which has an easy 
access to the ocean, and a considerable command of 
internal navigation, is the natural seat of manufac- 
tures. Wheat and other species of grain are the 
proper products of rich arable soils ; and cattle, af- 
ter being reared in mountainous districts, are most 
advantageously fattened in meadow and low grounds. 
Nothing is more obvious tlmii that the inhabitants 
of these different districts, by separately confining 
themselves to the particular branches of industry for 
the successful prosecution of which they have some 
peculiar natural capability, must produce an infinite- 
ly greater qu<antity of useiiil and agreeable commo- 
<iities than they could do were they to devote their 
labour indiscriminatelv to every different employ- 
ment. It is impossible to doubt that vastly more 
manufactured goods, more com, and more cattle, 
are produced by the inhabitants of Glasgow, of the 
Carse of Gowrie, and of Argyleshire, respectively 
confining themselves to manufactures, agriculture, 
and the rearing of cattle, tlian if each endeavoured 
directly to supply themselves with all these various 
products,, without the intervention of an exchange. 

But it is easy to see that foreign trade, or the ter- 
ritorial division of labour between different and in- 
dependent countries, will contribute to increase the 
wealth of each in precisely the same manner that 
the trade between different provinces of the same 
kingdom con tributes to increase their wealth. There 
is a still greater difference between tlie produc- 
tive powers wherewitli nature has endowed dif- 
ferent and distant countries than there is lietwcen 
the productive powers of the provinces of the same 
country. The establishment of a free intercourse 
between them must, tliercforc, be proportionably 
advantageous. It would evidently cost an infi. 
nitely greater cxpence to raise the wines of France 
or Spain in England than it would do to make 
Yorkshire yield the same products as Devonshire. 
Indeed, there are a multitude of products, and some 
of them of the very greatest utility, which cannot 
possibly be raised except in particular situations. 
Were it not for commercial intercourse, we should 
not be able to obtain tlie smallest supply of tea, su- 
gar, raw cotton, raw silk, gold bullion, and a thou- 
sand other equally useful and valuable commodities. 
Providence, by giving different soils, climates, and 
natural productions, to different countries, has evi- 
dently provided for their mutual intercourse and ci- 
vilization. By permitting the {leople of each to em- 
ploy their capital and labour in those departments in 
which their geographical situation, the physical ca- 
pacities of their soil, iheir national character and 
habits fit them to excell, foreign commerce has a 
wonderful effect in multiplying the productions of 
art and industry. When the freedom of conmicrce 
is not restricted, each country necessarily devotes it- 
self to such employments as are most beneficial to 
each. This pursuit of individual advantage is ad- 
mirably connected with the good of the whole. By 
stimulating industry, by rewarding ingenuity, and 
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Territorial by using most efficaciously the particular powers be- 
^ stowed by nature, commerce distributes labour most 
^ effectively and most economically ; while, by in- 
creasing the general mass of necessary and useful 
products, it diffuses general opulence, and binds to- 
gether the universal society of nations by the com- 
mon and powerful ties of mutual interest and rcci» 
procal obligation. Commerce has enabled each par- 
ticular state to profit by the inventions and disco- 
veries of every other state. It has given us new 
tastes and new appetites, and it has also given us the 
means and the desire of gratifying them. The pro- 
gress of domestic industry has been accelerated by 
the competition of foreigners. Commerce has eitlier 
entirely removed, or greatly weakened, a host of the 
most unworthy prejudices. It has shown, that no- 
tliing can be more illiberal, irrational, and absurd, 
tlian that dread of the progress of others in wealth 
and civilization that was once so prevalent ; and it 
has shown that the true glory and real interest of 
each particular people will be more certainly ad- 
vanced by emulating and outstripping each other in 
the career of science and civilization, than by< la- 
bouring to attain a barren pre-eminence in the 
bloody and destructive art of war. 
rttcct (if ilic influence of commerce in giving increased cf- 
'rerritoriiil ficacy to labour, and augmenting national wealth, may 
DlvisKin o( be easily illustrated. Thus, in the case of the inter- 
l^ibour in bourse. Of territorial division of labour, carried on 
ing England and Portugal, it is plain that the 

W cttlth. superiority of the wool of England, our command of 

coals, of skilful workmen, of improved machinery, 
and of all the instruments of manufacturing indus- 
try, enables us to produce cloth at a much cheaper 
rate thfin the Portuguese : But, on the other hand, 
the soil and climate of Portugal being peculiarly fa- 
vourable for tile cultivation and growth of the grape, 
slic is enabled to produce wine at an infinitely cheap- 
er rate than it can be produced here. And hence it 
is obvious, that England, by confining herself to the 
manufacture of cloth, in which she has a natural ad- 
vantage on her side, and exchanging it widi the 
Portuguese for wine, will obtain a vastly larger sup- 
ply of that commodity than if she had attempted to 
cultivate the grape at home ; And Portugal, by ex- 
changing her wine for tlie cloth of England, will, 
on her part, obtain a much greater quantity of cloth 
than if she had attempted to counteract the inten- 
tion of nature, by converting a portion of her capi- 
^ tal and industry 'from the raising of wine, in which 
she has an advantage, to the manufacture of cloth, 
in which the advantage is on die side of another. 
Sophism nf ^"hat we have already stated is sufficient to ex- 
Trench pose the sophism involved in die reasoning of the 
Economists French economists, who contended, that as an equi- 
valent must be always given for such commodities 
metK. arc obtained from foreigners, it is impossible 

foreign commerce can ever become a means of in- 
creasing wealdi. How, they asked, can the wealth 
of a country be increased by giving equal values for 
equal values ? They admitted, that commerce might 
be the means of making a better distribution of the 
wealth of the world ; but as it did nothing more 
dian exchange one sort of Wealth for another, they 
denied diat it could ever make any addition to tliat' 


wealth. At first si^t, this sophistical and delusive 
Statement appears sufficiendy conclusive ; but a very Lai^nir. 
few words will be sufficient to demonstrate its fallacy. « 

The advantage of commerce does not consist in its en- 
abling either of the parties who carry it on to obtain 
commodities of greater value, than those they give in 
exchange for them. It may have cost os much, or 
more, to produce the cloth wherewith the English 
merchant purchases the wine of Portugal, as it did to 
produce the latter. But then, it must be observed, that 
in making the exchange,//ie value of the xvineis estimate 
ed vohal it takes to produce it in Portugal which has 
peculiar natural capabilities for that species of in- 
dustry, and not by what it would take to produce it 
in England were the trade put an end to ; and, in 
like manner, the value of the cloth is estimated by 
what it takes to produce it in England, and not by 
what it would cost to produce it in Portugal. The 
advantage of the intercourse between the two coun- 
tries consists in this, that it enables each of diem to 
obtain Commodities, for the production of wiifcli 
they have no natural capability, and which it would, 
therefore, cost a comparatively large sum to produce 
direedy at home at die price which it costs to pro- 
duce them in the most favourable circumstances, 
and with the least possible expence. The gain of 
the one party is not the loss of die other, liuth of 
them are lienefited by this intercourse. 'For both of 
them are thereby enabled to save labour and expenee 
in the production of commodities ; and die wealdi of 
the two countries is not only better distributed, but 
it is also positively and greatly increased by the ter- 
ritorial division of labour established between them. 

To set diis important principle in a clearer point 
of view, let us suppose diat in iMigland a given 
number of men can, jn ii given time, manufacture 
10,000 yards of cloth, and raise 1000 quarters of 
wheat, and that the stime number of men can, in 
the same time, mnnuPacture in Poland 5000 yards 
of cloth and raise SOOO quarters of wheat. It is 
plain, that the establishment of a free intercourse 
between the two countries would, in these circum- 
stances, enable England, by manufacturing cloth 
and exporting it to I’oland, to obtain twice die quan- 
tity of corn in exchange for a given expenditure of 
capital and labour that she could obtain in return 
for the same expenditure direedy laid out in die 
cultivation of land at home ; and Poland would, on 
die other hand, be enabled to obtain itvice as much 
cloth in exchange for her coni aa she could have 
done had slie attempted directly to manufucture^it. 

How ridiculous then to contend, diat commerce is 
pot a means of adding to the efficacy of labour, and, 
consequently, of increasing w'caltli 1 Were the inter- 
course between England and Portugal and the West 
Indies put an end to, it would require, at the very 
least, a hundred, or perhaps a thousand times the ex- 
pence to produce Port wine, sugar, and coffee, di- 
rectly in this country, that it does to produce the 
equivalents sent to Portugal and the VVest Indies in 
exchange for diem. 

The commerce of one wamtry with another is,’ 
to use the words of Mr Mill, merely an extension 
of that division of labour by which so many heiio- 
fits are conferred on the human race. As the far,ui 
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by the ^ of one pro- oor rewlen for a fiiU invertigation of the nattare and TmtaeUI 
Ubour” another; aa lU labour b^es thus ui- functitma of the common medium of exchange to the 

> ^finitely more divided and more productive than it article Money in this Sumiement, and theauthori-, 

could otherwise have been ; and as the mutual in- ties there quoted. 

terchflnge of all those commodities which one pro* Accumulation and Employmimt of Capital. Accnmuls* 
vince has and another wants, multiplies the accom* ^Capital may be defined to be " portion of Ihe^^ •"** 
modations and comforts of the whole, and the coun. produce ^tdbour which it taved from m^iale con- 
try becomes that in a wonde^l dcgw more opn. eumption, and employed in maintaining productive in- SS. 

^..lent and happy ; so the same beautiful tram of cmi- duttrp, or infreilUating production " Its-accumula* 
sequences is observable in the world at large, that tion and employment is indispensably necessary to 
vast empire of which the different kingdoms may be the successful prosecution of almost every branch of 
reganled as the provinces. In this magnificent em- industry. Without that niccies of capital, which 
pire, one province is favourable to the production of chiefly consists of tools and engines, and which has 
one species of produce, and another province to an- been denominated freed, labour could never be ren- 
other. By their mutual intercourse, mankind are dered considerably productive ; and without that 
enabled to distribute their labour as liest fits the ge- s])ecies of capital which chiefly consiato of the ftwl 
nius of each particular country and people. The and clothes required for the consumption of the la- 
imlustry of the whole is thus rendered incompara- bourer during the time he is employed in the pro- 
bly more productive ; and every species of neces* duction of commodities, and whidi has been deno- 
sary, useful, and agreeable accommodation is ob- ininated circulating, he never could engage in any 
tamed in much greater abundance, and with infi. undertaking which did not yield an almost imrat- 
nitely less expence.’’ -^{Commerce Defended, p. *8.) diate return. An agricultural labourer, for example. 

To enter into a more enlaigeil discussion of this might have an ample supply of carts and ploughs, 
interesting and important subject, would be incon- of oxen and horses, and generally of all tlie instru- 
sisteiit with the ol^ect and limits of this article. In ments and animals used in his department of Indus* 
our articles on Colonies and the Corn Tr aub and try, but if he were destitute of ch cutaling capital, or 
Laws, we have examined the policy of the restric- of AnkI and clothes, he would not be able to avail 
tions on the colonial trade, and on the com trade; himself of their assistonce, and instead of tilling the 
and in the article Exchange, we have pointed out ground, would have to betake himself immediately to 
the circumstances which regulate the importation some species of appropriative industry : And, on 
and exportation of the precious metals; and have the other hand, supposing the husluiiulman to be 
shown, that, instead of the excess of exports over im- abundantly supplied with provisions, what could he 
ports being any criterion of an advantageous com- do without tlie assistance ot’frrd capital or tools? 
inerce, it is just the reverse, and that it is by the ex- What could the most skilful agriculturist perform if 
cess of the value of the imports over the value of the he were deprived of his spade and his pl6ugh ? a 
exports that the direct gains of the merchants, and weaver if he were deprived of his loom ? or a house- 
consequeiitly of the community, are to be estiniatetl. carpenter if he were deprived of his saw, his hatchet. 

In the fourth book of the Wealth ^ Nations, Dr and his planes ? The accumulation and employ* 

Smith has examined and refuted the various argu. ment of both fixed and circulating capital is indis- 
mentfl in favour of tlie restrictions imposed on the pensably necessary to elevate any nation in the scale 
freetlom of commerce, in the most able and masterly of civilization. And it is only by their conjoine'l 
manner, and with an amplitude of illustration, which and powerful operation that wealth can be largely 
leaves nothing to be desired. A very complete ex- produced and universally diffused, 
posure of the sophisms of the French economists, on The division of labour is a consequence of the 
the subject of commerce, may be found in the inge- previous accumulation of capitol. Before labour 
nious and valuable pamphlets of Mr Mill {Commerce can b.e divided, » A stock of goods of different kinds 
Defended) and Colonel Torrens {Economists R^i- must be stored up somewhere, sufficient to maintain 
ed), written in answer to Mr Spence's pamphlet en- the labourer, and to supply him with the materials 
titled, Britain Independent of Commerce. 1 he chap- and tools for carrying on his work. A weaver, for 
tor on Foreign Trade in Mr Uicardo's great work example, could not apply himself entirely to his pe- 
ls equally original and profound, and deserves to be culiar business, unless there was beforehand stored 
carefully studied by those who wish to make them- up somewhere, either in his own possession, or in 
selves thoroughly acquainted with the theory of that of some other {lerson, a stock sufficient for his 
commerce. maintenance, and for supplying him with the ma- 

Moncy. When the division of labour was first introduced, terials and implements required to carry on his 
barter was the only method by wliich commodities work, till he has not only completed but sold his 
were exchanged. But according os society advaii- web. This accumulation must evidently be pre- 
ceil, as the division of employments was extended, vious to his applying himself for so long a time to a 
and as exchanges became more numerous, the ad- peculiar business."-.(IFeaM of Nations, Vol. I. p. 
vantage of using some one commodity as a common 408.) 

medium of exchange— as an equivalent for all other As the accumulation of stock most have preceded 
commodities, and as a standard by which to ascer- the division of labour, so its subsequent division can 
tain their relative values, soon became obvious. But only be extended as capital is wore and more accu- 
this is a subject of which we have elsekrhcre treat- mulated. Accumulation and division act and react 
ed at considerable length ; ambwe beg leave to refer on each other. The quantity of raw materials which 
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the Mine number of people cm work up increMes 
a great nn^rtion^ as labour comes to be more and 
^ t more subdivided ; and according as the operations 
of each workman are reduced to a greater degree 
of identity and simplicity, he has, as we have al^ 
ready explained, a greater clmnce of discovering 
machines and processes for facilitating md abridging 
his labour. The quantity of industry, therefore, 
not onlyjjncreases in every country with the in- 
crease m ^e stock or capital which sets it in mo- 
tion ; but, in consequence of this increase, the 
division of labour hernnea extended, new and more 
powerfbl implements and machines are invented, 
dnd the mme quantity of labour is thus made to pro- 
duce an infinitely greater quantity of commodities. 

Besides its effect in enabling labour to be divided, 
capital contributes to facilitate labour, md produce 
wealth in the three following ways: 

Modes ia Firs/.— It enables us to execute work that could 
Employ- ^ executed, or to produce commodities thdt 

inent of ^ produced without it 

pital Facili- Seco/ti/^It saves labour in the production of al- 
tatc* La- most every species of commodities, 
bour. 7V//rd.— It enables us to execute work better, as 

well as more expeditiously. 

1st, It cna- regard to tlie first of these modes in which 

blcs us to we are benefited by the employment of capital, or 
produce to the circumstance of its tnabling us to produce 
cierth^'* commoditiei that could not be produced mthout it, it is 
could not that tlie production of all such commodities as 

be prodiL'. require a considerable period for their completion, 
ed without could not have been attempted if a stock of circii- 
Intiiig capital, or of food and clotlies sufficient for 
the maintenance of the labourer while employed on 
them, had not been previourfy provided. But the 
employment of fixed is frequently as necessary to 
the production of commodities as the employment 
of circulating capital. It would be plainly impos- 
sible to produce a jiair of stockings \%ithout the 
aid of wires; and, although the ground might be 
cultivated without the aid of the plough, it could 
not be cultivated without the aid of a spade or a 
hoe. If we run over the vast catalogue of the va- 
rious arts practised in a highly polished and civilized 
country, it will be found that there are very few 
that can be carried on by the mere employment of 
the fingers, or tools with which man is furnished by 
nature. It is almost always necessary to provide 
ourselves with the results of previous industry, and 
to strengthen our feeble liands by arming them, if 
we may so speak, with tlie force of all the ele- 
ments." 

2d. It Savos In the second place, the employment of capital not 
Labour in only enables us to pr^uce many species of commo- 
tiem never could have been produced without 

moditicfc co-operation, but it also enables us to save labour 
in the production of many others, and, by lowering 
their price, brings them within the reach of a fiur 
greater number of consumers. We have been so 
long accustomed to make use of the productive 
sources of the most powerful machines, that it re- 
quires a considerable effort of abstraction to render 
ourselves fully aware of the real extent of the ad- 
vantages we derive firom them. But if we compare 
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the state of the arts practised alike by civilized man Employ, 
and the savage, we cannot fail to be convinced that 
it is to the use and employment of fixed capital tliat . . 

we owe a very large proportion of our superior com- ^ ^ 

forts and enjoyments. Consider the advantages 
which man hu derived foom the emplo^ent of the 
lower animals, which, in an economical point of 
view, are regarded only a^ machines I Consider the 
advantages that have been derived fVom the forma* , 
tion of roads, bridge^ harbours, and canals— -th^ * 
effect they liave had in facilitating the conveyance of 
commodities, and consequently in distributing them 
most advantageously, and in reducing their price to 
the consumer I Consider the advantages that have 
been derived from the construction of &ips, and the 
improvement of navigation I But it is in vain to at- 
tempt even to glance at the numberless benefits 
which the employment of the fixed capital vested in 
toola and other instruments, has conferred on so- 
ciety, by cheapening and multiplying necessaries, 
conveniencies, and luxuries. It is by their means 
that our fields are cultivated, our houses construct- 
ed, our clothes manufactured, our ships built, and 
the treasures of knowledge and of art transferred 
fVom one hemisphere to another! If we consult 
the history of the human race— if we trace tlieir slow 
and gradual advancement from barbarism to refine- 
ment, we shall be convinced that their progress frean 
their lowest and most abject, to their highest .'ind 
most polished, state, has l^n always accompiinied, 
and mefly promoted, by the accumulation of fresh 
capital, and the invention and improvement of tools 
and engines. 

The third advantage derived from the employ- 3c], it cn- 
ment of capital consists in the circumstance of its bles us to 
enabling us to execute work better, as well as more 
expeditiously, than it could be done without it. Cot- well m 
ton, for example, might be spun by the hand ; but the more Expe- 
admirable machinery invented by Hargreaves, Ark- ditiously. 
wright, and others, has not only enabled us to spin 
an hundred or a thousand times as great a quantity 
of yarn as could be spun by means of a common 
spindle, but it has also improved its quality, and 
given to it a degree of fineness, and of evenness, or 
equality, in its parts, which was never previously 
attained. It would require a painter months, or it 
might be years, to jiaint with a brush the cottons, 
or printed cloths used in the hanging of a single 
room ; and it would be very difficult, if not impossi- 
ble, for the best artist to give the same perfect identity 
and sameness to his figures that is given to them hy 
tiie admirable machinery now in use for that pur- 
pose. Not to mention the other and more import- 
ant advantages of which the invention of moveable 
types and printing has been productive, it is certain 
that the bMuty of the most perfect manuscript— one 
on which years of patient and irksome labour have 
been expended— is unable, in point of delicacy and 
correctness, to match a well printed work, execut- 
ed in the hundredth part of the time, and at a 
hundredth part of the expence required to copy the 
manuscript. The great foreign demand for English 
manufactured goods results no less from the supe- 
riority of tUh manufacture, than from their greater 
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Kmj)ioy- cheapness ; and for botli these advantages we are 
nieiif (j< Ctt- principally indebted to the excellence of our ma- 
H-w chincry. 

'Phu Power There arc otlier considerations winch equally 
to E»ipl<»y illustrate the extreme importance of the accumu- 
lAbmirde- lati on and employment of capital. The produce of 
labour of a nation cannot be increased otherwise 
rapiial. increase in the number of labourers, or 

^ly an increase in the productive powers of the exist- 
ing labourers. But without an increase of capital it is 
in most cases impossible to employ another workman 
witli advantage. If capital be not augmented^ and 
if the food and clothes destined for the support of 
the labourers, and tlie tools and machines with 
which they arc to operate, be all required for the 
inaintenance and efficient employment of the la- 
bourers in existence at any given perio<l, there can 
Im; no additional demand for them. In such cir- 
cumstances, the rate of wages cannot rise ; and if 
the number of inhabitants arc increased, they must 
l)e wor'^c provided for. Neither can the produc- 
tive powers of the labourer be augmented, with- 
out a previous increase of capital. It is only by 
a better education and training of workmen, by a 
greiiter subdivision of their employments, or by an 
improvement of machinery, that their pr<Kluctive 
IMiwers can ever be materially increased. But in al- 
most all these cases, an additional capital is required. 
It is only by means of an additional capital tliat tlie 
workman can be better trained, or that the under- 
taker of any work can either [)rovide his workmen 
with better niiachinery, or make a more proper dis- 
tribution of employniciit among them. When the 
work to be done consists of a number of parts, to 
keep every man constantly employed in one particu- 
lar part, requires a much larger stock than where every 
man is (X'casionally employed in every different part 
of the work. “ When," says Dr Smith, ** we compare 
the state of a nation at two different periods, and 
find that the annual produce of its land and labour 
is greater„at the latter than at the former, that its 
lands arc better cultivated, its manufactures more 
numerous and more flourishing, and its trade more 
extensive, w'c may he assured that its capital must 
have inereased during the interval between tliese 
two iieriods, and that more must have been added 
to it by the good conduct of some, than had been 
taken from it, either by the private misconduct of 
others, or by the public extravagance of the govern- 
ment.*'— (/fW/Zi of Nations f Vol. II. p. 23.) It is, 
tJiereforc, apparent that no country can ever reach 
the stationary state, so long as she continues to ac- 
cumulate additional capital. While she docs this, 
she will always have a constantly increasing demand 
fur labour, and will be constantly augmenting the 
mass of necessaries, luxuries, and convcniencies, and. 
Consequently, also tlie munbers* of her people. But 
with every d^iiuition of the previous rate at which 


capital had been acaimulating, the demand for la- Employ- 
hour will decline. When no additions are made to ^ 
its stock, no more labour will be, or, indeed, can be 
employed. And should tlie national capital be di- ^ 
minished, the condition of the great body of the 
people would be greatly deteriorated— for the wages 
of labour would reduced, and pauperism, with all 
its attendant train of vice, misery, and crime, would 
spread its ravages throughout the larges^portion of 
society. 

Having thus endeavoured to point out the vast Accumula- 
importance of the employment of capital, and the ('a- 
manner in whicli it co-operates in facilitating pro- 
duction, we shall proceed to explain the circuiif- 
stances most favourable for its accumulation. Now, 
as capital is nothing more than tlie accumulated pro- 
duce of previous industry, it is evident its increase 
will be most rapid where industry is most produc- 
tive, or, in other words, where the profits of slock me 
highest,* The man wlio con produce a busliel of Advamage 
wheat in three days has it in his power to accumu- 
late twice as much as the man who, either from a 
deficiency of skill, or from liis being obliged to cul- 
tivate a bad soil, is forced to labour six days to pro- 
duce the same quantity ; and tlie capitalist wlio can 
invest stock so as to yield him a profit of ten per 
cent, lias it equally in his power to accumulate twice 
as fast as the capitalist who can only obtain five per 
cent, for liis capital. Conformably to this statement, 
it is found that tlie rate of profit, or, wliidi is the 
same tiling, that the power to accumulate capital, is 
always greatest in tliose countries which are most 
rapidly augmenting their wealth and population. Tlie 
rate of profit, or the power to employ labour and 
capital with advantage, is ordinarily twice as great 
ill the United States as in Great Britain or France; 
and it is to this that the mure rapid advancement of 
the former in wealth and population is entirely to be 
ascribed. We do not mean to say that high pro- 
fits are necessarilij, and in eoeri^ instance, accom- 
panied by a great degree of prosperity. Countries 
with every possible advantage for tiic profitable em- 
ployment of industry and of stock, may be subjected 
to a despotical goverimieiit, whicli does not respect 
the right of prqierty ; and the want of adequate se- 
curity resulting from this circumstance may be of 
itself sufficient to paralyse all the exertions of those 
who are otherwise placed in the most favourable si- 
tuation for the accumulation of capital and of wealth. 

But we liave no hesitation in laying it down as a 
principle which holds good in every case, and from 
which there is really no exception, that, if the go- 
vernments of any two or more countries he equaily li- 
beral, and property in each equally well secured, their 
cmnparative prosperity mil depend on the rate of 
profit, W'herever jirofits are nigh, there is a gresA 
demand for labour, and the society rapidly aug- 
ments both its population and its riches. On the 


* To avoid all chapee of misconception, it is necessary to observe, that this refers to nett profit, or to the 

sum which remains to the capitalist after all liis outgoingb are compensated, including therein a sura suffi- 
cuent to ensure his capital against risk, and to make up for whatever may be peculiarly disagreeable in his 
Imsiness. HI 
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Accuimila- other hand, i^rhefever they are low, the demand for 
tion C»- laLour is proportionably reduced, and the progress 
I. *_ of society rendered so much the slower. 
r^rgimonT' however higli the rate of profit, it is evident, 

neceggary to that, if men had always lived itp to their incomes,^ 
Accumula- tliut is, if tlicy had always consumed the whole pro- 
tion. industry in the gratification of their 

immediate wants and desires, there could have been 
no such thing as capital in the world. High profits^ 
arc advantageous, because they alFord the means of 
amassing capital ; but something more is necessary 
to induce us to make use of these means, and this is 
the accumulating principle. The desire implanted in 
the breast of every individual of rising in the world, 
and improving his condition, has prompted mankind 
to save a portion of their income, or of the produce 
of their industry, from immediate consumption, and 
to set it apjirt as a fund, or capital, for the support 
of additional workmen. It is to this principle, tJiere- 
fore, or rather to its effect, parsimony, that we ow# 
capital ; and it is to capital that w^e owe almost ail 
our comforts and enjoyments. Without its assistance 
.and co-operution, labour could never have been di- 
vided ; arts could never have made any progress ; 
and mankind must have continued to shelter them- 
selves, as in the earliest ages, in caves and forests, 
and to clothe themselves with the skins of wild ani- 
mals. All the accumulated riches of the world — the 
cities which cover its surface — the ships which tra- 
verse its seas — and all the innumerable variety of 
improvements, owe their origin to this principle,— 
to the desire to rise in the world, and, consequently, 
to save and amass. 

It has been wisely ordered, that this principle 
should be as powerful us it is advantageous. " With 
regard to profusion,** says Dr Smith, tlie prin- 
ciple whicli prompts to expeiice is the desire of 
present enjoyment ; wdiich, though sometimes vio- 
lent, and very difficult to be restrained, is in general 
only momentary and occasional. But the principle 
which prompts to save is the desire of bettering our 
condition ; a desire which, tliough generally calm 
and dispassionate, comes with us from the womb, 
and never leaves us till we go into the grave. In 
the whole interval which separates these two mo- 
ments, there is scarce, perhaps, a single instance in 
which any man is so perfectly and completely satis- 
fied with his situation as to be without any wish of 
alteration or improvement of any kind. An aug- 
mentation of fortune is the means by which tlio 
greater part of men propose and wish to better their 
condition. It is the means the most vulgar and the 
most obvious ; and the most likely way of augment- 
ing their fortune is to save and accumulate some 
part of what they acquire, either regularly and 
annually, or upon some extraordinary occasions. 
Though the principle of expense, therefore, prevails 
in almost all men upon some occasions, yet in the 
greater part of men, toking the whole course of their 
life at an average, the principle of frugality not 
only predominates, but predominates very greatly." 
(Wealth of Nations, VoK II. p. 19.) 

It is this principle which carries society forward. 
The spirit of parsimony, and the efforts which tlie 
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frugal And industrious classes make to improve their Accumula- 
condition, in most instances balance not only the 
profusion of individuals, but also the more wasteful ^ 

profusion and extravagance of gfrernments. The 
spiait of economy has been happily compai'ed by 
Smitli to the unknown principle of animal life— tlie 
vis medicalrix natura , — which frequently restores 
health and vigour to the constitution, in spite^both 
of disease and of the absurd prescriptions of the 
physician. 

We must have a care, however, lest we fall into Expenditure 
the error of supposing, as Mr Maltlius and many of 
others have done, that public expenditure is 
cause of individual accumulation, its effect is, in Accumula- 
every instance, distinctly and completely the re-tion. 
verse. The more government spends, the less re- 
mains for individuals to save. Necessity may com- 
pel a man to exert himself to pay heavy taxes ; but 
it is choice, and not necessity, which makes him 
withdraw a portion of the produce of his industry 
from immediate consumption, and employ it as a 
stock. This distinction must be kept constantly in 
view. It cannot be denied that it is necessity that 
forces farmers and manufacturers to sell a portion of 
their produce to pay the taxes to which they are 
subjected ; but wlien these taxes are paid, the go- 
vernment is satisfied, and it is plainly their own free 
option — their desire to imx)rove their condition, jind 
to rise higher in the world, and not compulsion, that 
induces them to accumulate another ])ortion of their 
produce as capital. Tlie capitals of England and of 
Fnance have not increased, because of the vast ex- 
penditure of their governments, but in despite of it. 

Those who continued to uccunmlate, notwithstand- 
ing the share of their produce taken from them by 
government was increased, would evidently have 
had greater means of accumulation, hud this .share 
not been increased, or increased in a less proportion. 

But accumulation, like the other passions, increases 
as the means of gratifying it increase. In point of 
fact, the greatest accumulations are invariably nuide 
where there is the greatest power to accumulate. 

There are no internal taxes in America ; she is pos- 
sessed of vast tracts of fertile and uncultivated soil ; 
and industry is, in conseciuence, extremely produc- 
tive. And, agreeably to what we have now stated, 

America doubles her capiud and population every 
fivc-and-twenty years, and is advancing in tlie ca- 
reer of wealth and civilization with a rapidity un- 
known in any other country. 

Ambition to rise is the animating principle of so-, 
ciety. Instead of remaining satisfied with the condition 
of their father.^, the great object of mankind in every 
age has been to ri.se above it— to elevate themselves 
in the scale of wealth. To continue stationary, or to 
retrograde, is not natural to .society. Man from 
youth grow's to manhood, then decays and dies; 
but sucli is not the destiny of nation. Hie arts, 
sciences, and capital of one generation become the 
patrimony of that which succeeds them ; and in 
their hands are improved and augmented, and ren- 
dered more powerful and efficient ; so that, if not 
counteracted by the want of .security, or by other 
adventitious caiLses, the principle ot improvement 
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ni'ould always operate^ and would secure the con« 
slant advancement of nations in wealth and popula- 


wili be productive of greater pa6/ic advantage* 
believe, however, that we shall be able to shoM 


tion. 

It is to this sani^ principle that we owe the dis- 
covery and improvement of machinery. Mankind 
have^ in every stage of society, endeavoured to in- 
crease their productive powers, and to improve their 
condition, by availing themselves of tlie assistance of 
natural agents, and making them contribute to the 
])erformance of tasks which must otherwise have 
been performed by the hand only. The savage 
avails himself of the aid of a club and a sling to fa- 
cilitate the acquisition of game, and abridge his la- 
bour ; and the same principle which prompted him 
to resort to and construct these rude instruments, 
never ceases to operate. It is always producing some 
new improvement ; and in an advanced and rehned 
period, gives us ships for canoes, muskets for slings, 
hteHiu-eiigiiies for clubs, and cotton mills for distaffs. 
“ 'J’hc liand of’ man/' says Colonel Torrens, ^‘is not 
jiriiied with any efficient natural instrument, such as 
the beak of the bird, or the claw of the quadruped, 
for operating directly upon the materials presented 
to him ; hut it is admirably adapted for receiving 
and applying artificial implements, and for employ- 
ing tlie powers of one substance to produce the de- 
sired changes in another. Hence almost all the 
grand results in manufacturing industry are brought 
about by means of capital. Throughout the world 
there are no very striking inequalities in the muscu- 
lar f<ircc by which direct labour is performed ; and 
it Is mainly owing to the ditiercnces in the quantity 
of capital, and in the skill w'ith which it is applied, 
that in one country man is found nuked and rlesti. 
tiite, and that in another all the rude productions of 
the earth, and all the forces of nature, are made to 
contribute to his comfort, €*ind to augment his power." 
—(Oa the Production of Wealthy p. 89.) 

Sect. III. — Different Employments of Capital and 
Industry-^ Mannjactures and Commerce shoxon to 
he equally advantageous as Agriculture — Rate of 
Projit true test of Individual and Public Advan^ 
la lie. 


DiiiLTL'nt 


\Vc have, in the previous section, endeavoured to 
show, that the increase and diminution of capital is 
0*^ which national prosperity hinges, 
fiultry if you increase capital, you instantly increase 

the means ofsupporting aitd employing additional la- 
bour, and that if you diminish capital, you instantly 
take away a portion of the comforts and enjoyments, 
and perhaps also of the necessaries of the productive 
clab!)cs, and spread poverty and misery throughout 
tlio land ; and we also endeavoured to show that the 
increase and diminution of the rate of profit was the 
great cause of the increase anddiminution of capital. 
It' such be the ctise, it seems impossible to reaist 
coming to flht conclusion, that those employments 
which yield the grcafrif profit^ or in which industry 
is most productive, are the most advantageous. But 
Dr Smith, Mr Malthus, and most other political eco- 
nomists, have objected to this standard. They allow 
that if two capitals yield equal profits, the employ- 
inenis in which they are en g a^red are equally benefit 
('i'll to their possessors ; bui they contend, that, if 
one of these capitals be employed in agriculture, it 


We Different 
•how that *2roploy- 

this opinion rests on no good foundation ; and that " 

the average rate of profit is the single and infallible ^ dutiry. 
test by which we are always to judge which employ- 
ment is most and which is least advantageous. 

A capital may be employed in ftntr different ways, 
either, firsts in the production of the raw produce 
required for the use and consumption of the society ; 
or, secondly, in manufacturing and preparing that raw 
produce for immediate use and consumption ; or, 
thirdly, in transporting the raw and manufactured 
products from one place to another according to the 
demand ; ox, fourthly, in dividing particular portions 
of either into such small parcels as suit the conve- 
nience of those who want them. The capitals of all 
those who undertake the improvement or cultivation 
of lands, mines, or fisheries, arc employed in the first 
of these ways ; the capital of all master manufuc- 
turers is employed in the second ; that of all whole- 
sale merchants in the third ; and that of all retailers 
in the fourth. It is difficult to conceive that a capi- 
tal can be employed in any way which may not be 
classed under some one or other of these heads. 

On the importance of the employment of capital Employ- 
in the acquisition of raw produce, and especially in "jent of Ca- 
the cultivation of the soil, it is unnecessary to 
large. It is from the soil, including under that term ^ 
mines and fisheries, that the matter of all commodi- 
ties that either minister to our necessities, our com- 
forts, or our enjoyments, must have been originally 
derived. The industry which appropriates the raw 
productions of the earth, as they are offered to us by 
nature, preceded every other. But these spontaneous 
productions are always extremely limited. And it 
is by agriculture only, that is, by the united applica- 
tion of immediate labour and of capital, to the 
cultivation of the ground, that large supplies of 
those species of raw produce, which form the prin- 
cipal part of the food of man, can be obtained. It 
is not quite certain that any of the species of grain, 
as wheat, barley, rye, oats, d:c. have ever been dis- 
covered growing spontaneously. But, although this 
must originally have been the case, still the extreme 
scarcity of such spontaneous productions in every 
country with which we are acquainted, and the la- 
bour which it requires to raise them in considerable 
quantities, prove beyond all qiiCNtion that it is to ag- 
riculture that we are almost exclusively indebted fur 
them. The transition from the pastoral to the agri- 
cultural mode of life is decidedly the most important 
step in the progress of society. Whenever, indeed, 
we compare the quantity of food, and of other raw 
products, obtained from a given surface of a well 
cultivated country, with those obtained from an 
equal surface of an equally fertile country, occupied 
by hunters or shepherds, the powers of agricultural 
industry in increasing useful productions appear so 
striking and extraordinary, that we cease to feel sur- 
prise at the preference which has been so early and 
generally given to agriculture over manufactures and 
commerce ; and arc disposed to subscribe witliout 
hesitation to the panegyric of Cicero when he says, 

** Omnium auiem rerum ex quihiis aliquid acquiritur, 
nihil esl agricullura melius, nihil uberius, nihil dul* 
ciui, m/iil homine, nihil libero dignius,*' 
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nifTerent But are there really any just grounds for this pre- 
Kmp^- ference? Are not manufactures and commerce equal- 
niSland In- advantageous as agriculture ? It is plain that with- 
^ du 9 try. out agriculture wc could never possess any consider- 
able supply of the maierials out of which food and 
Kitiploy- dothes arc made ; but is it not equally plain, that 
without a knowledge of the arts by which they are 
miteuriilr into food and clothes, the largest supply 

Industry. ^ of these materials could be of little or no service ? 

The labour of the miller who grinds the corn, and of 
the baker who bakes it, is equally necessary to the 
production of bread, as the labour of the husband- 
man who tills the ground. It is the business of the 
Agriculturist to raise flax and wool ; but if the labour 
of the spinner and the weaver had not given them 
utility, and fitted them for being made a comfortable 
dress, they would have been nearly, if not entirely 
worthless. Without the labour of the miner who 
digs the mineral from the bowels of the earth, we 
could not have obtained the matter out of which many 
of our most useful implements and splendid articles 
of fVirniture have been made ; but if we compare the 
ore when dug from the mine with the finished arti- 
cles, wc shall certainly be convined that the labour 
of the purifiers and refiners of the ore, and of the art- 
ists who have afterwards converted it to useful pur- 
poses, has been quite as advantageous as the indus- 
try of the miner. 

Noa-ssiiy of But not only is it certain that manufacturing in- 
MAnui'jic- dustry, or that species of industry which fits and 
duhtT t-"" produce of nature to our use, is re- 

tho [ni. quisitc to render its acquisition of any considerable 
prrivLiiiunt valuc ; but it is also certain, that without manufac- 
in A »ricul- taring industry this very raw produce couUl never 
have been obtained in any considerable quantity. 
The labour of the mechanic who fabricates the plough 
is as eflicacious in the producing of corn as the la- 
bour of the husbandman who guides it. Hut the 
plough-wriglit, the mill-wright, the smith, and all 
those urlizans who prepare tools and machines for 
the husbandman, are really manufacturers, and differ 
in no respect whatever from those who are employed 
to give utility to wool and cotton, except that they 
work on harder materials. 'I'lic fixed capital vested 
in tooLs and machines is the product of the labour of 
the tool and engine manufiicturcr ; and without the 
aid of this fixed capital, it is impossible that agricul- 
tural labour, or that any other sort of labour, could 
ever have become considerably productive. 

Distinguer," says the IMarquis Gamier, <Mc tra- 
vail des ouvriers dc Tagriculturc d'avec cclui dcs 
autres ouvriers, est une abstraction presque toujours 
oiscuse. Toute richessc, dans Ic sens dans Icqucl 
nous la concevons, est n6ccssairement le resultat dc 
CCS deux genres de travail, et la consomraation ne 
peut pas plus se passer de Tun que de I'autre. Sans 
leur concours 6imultan6 il ne peut y avoir de chose 
consommabic, ct par consequent point de richesse. 
Comment pourrait-on done comparer leurs produits 
respectifs, puisque, cn separant ces deux cspeces de 
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travail, on ne peut plus concevoir de veritable pro- 
duit, de produit consommable et ayant une valour c'a- 

roclle i La valeur du ble sur pied rC^sulte de I'indus- and In. 
trie du moissonneur qui .rccueillcra, du battcur qui diiitry. 
le B^parcra de la paille, du meunier et du boulangcr 
qui le convertiront succcssivement on farinc et cn 
pain, tout comme elle resulte du travail du laboureur 
ct du semeur. Sans le travail du tisserand, le lin 
n aurait pas plus le droit d'etre compte au nombre 
des richesscs, que Tortic ou tout autre vegetal inu- 
tile. A quoi pnurruit-il done servir de recherchcr 
Icquel dc CCS deux genres de travail contribuc le 
plus a I'avancement de la richessc nationale ? N'est- 
ce pas comme si Ton dispiitait pour savoir Icqucl, du 
pied droit ou du pied gauche, cat plus utile duns 
faction de marcher 

In fact, there is not at bottom any real distinction \o real Dif- 
between agricultural and manufucturing industry. Iiftmuc be- 
is, as we have already shown, a vulgar error to sup- 
pose that the operations of husbandry add any thing Vi.-inuL-"* 
to the stock of matter already in existence. All that turintr in- 
man can do, and all that he ever docs, is merely to dustry. 
give to matter that particular form or shape which 
fits it fur his use. But it was contended by M. 

Quesnay and the French economists, and their opi- 
nions have in this instance been espoused by Dr 
Smith, that the labour of the husbandman in adapt- 
ing matter to our use is powerfully facilitated by the 
aid derived from the vegetative powers of nature, 
while the labour of the manufacturer has to perform 
every thing itself without any such co-operation. — 

No equal quantity of productive labour, or capital 
employed in manufactures," says J)r Smith, can Opinion oi 
ever occasion so great a reproduction as if it were Smiiii 
employed in agriculture. In manujiiciures nature 
docs NOTiiiNo, man does all ; and the reproduction or iVodu" ' 
must always be proportioned to the strength of the tivLnc<^<i nr 
agents that occasion it. I'hc capital employed in Anriculture. 
agriculture, therefore, not only puts into motion a 
greater quantity of productive labour than any equal 
capital employed in manufactures, but in proportion, 
too, tcT the quantity of productive labour which it 
employs, it adds a much greater value to the annual 
produce of the land and labour of the country, to the 
real wealth and revenue of its inhabitants. 0/ all I he 
ways in tvhich a capital can he employed^ it is by Jar 
the most advantageous to the sociclu,* — {Wealth ofXa- 
tions, II. p. 53.) 

This is perhaps the most objectionable passage in Krrorofthis 
the Wealth oj Nations ; and it is really astonishing Opinion, 
how so acute and sagacious a reasoncr as Dr Smiitii 
could have maintained a doctrine so manifc.stly erro- 
neous. ' It is unquestionably true, that nature pow- 
erfully assists the labour of man in agriculture. The 
husbandman prepares the ground for the seed, and 
deposits it there; but it is nature that unfolds the 
germ, that feeds and ripens the growing plant, and 
brings it to a state of maturity. But does not nature 
do as much for us in every other department of in- operates 
dustry ? The powers of water and of wind, which with Man 

ill Manufac 
, turcfc and 
Cuinincrrc. 


* See page 58 of the Discours Preliminaire to the second edition of the translation of the Wealth of 
Nations, by the Marquis Gamier. The same passage is in the first edition, published in 1802. 
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Difltrcni movc OUT machinery, support our ships, and impel 
^*'^**” over the deep, — the pressure of the atmosphere, 
pitiilaiKlInl*^”^ the elasticity of steani, which enable us to work 
duatry. the most stupendous engines, arc they not the spon- 
taneous gifts of nature ? In fact, the single and exclu- 
sive advantage of machinery consists in its having 
enabled us to pres.s the powers of nature into' our 
service, and to tiinke them perform the principal part 
of what would otherwise have been wholly the work 
of man. In navigation, for example, is it possible to 
doubt, that the powers of nature — the buoyancy of 
the water, the impulse of the wind, and the polarity 
of the magnet, contribute fully as much as the direct 
labour of the sailor to waft our ships from one hemi- 
sphere to another ? (n bleaching and in ferinenta- 
lion the whole process is carried on by natural agents. 
And it is to the olficts of heat in softening and melt- 
ing metals, in preparing our food, and in warming 
our houses, that we owe many of our most powerful 
nnd convenient instruments, and that these northern 
climates have been made to alford a comfortable ha- 
bitation. So far, indeed, from its being true that na- 
ture does much for man in agriculture*, and nothing 
in manufactures, that the fact is nearly the reverse. 
There are no limits to the bounty of nature in manu- 
factures, but there are limits, and not very remote 
ones, to licr bounty in agriculture. The greatest 
possible amount of capital might be expended in the 
construction of steam* engines, or of any other sort 
of machinery, and after they had been multiplied to 
infinity, the last would bo as powerful and as elHcicnr 
in saving labour and ])roducing commodities as the 
first. .Snrh, however, is not the case with the soil. 
Lands of the first quality arc speedily exhausted; and 
it is impossible to apply capital indefinitely even 
to the best .soils, without obtaining from it a con- 
stantly diminishing rate of profit. The rent of the 
landlord is not, as Dr Smith conceived it to be, the 
rccom})cnse of the w'ork of nature remaining, after 
all that part of the product is deducted which can be 
regarded as the recompense of the w'ork of m.m ! 
But it is, ns we shall hereafter show, the excess of 
produce obtained from the best soils in cultivation, 
over that which is oht.iined from the wor^t — it is a 
conseijiicMU'c not of the increase, but of the diminu- 
tion ot the productive power of the labour employed 
in agriculture. 

P.mploy- ** utility to matter be, as it really 

nBuiitoV Cn-is, the single and exclusive object of every species of 
. productive indii'Jtry, it is plain that the capital and 
labour which is employed in carrying commodities 
^ from where they are produced to where they are to 
bc'consumcd ; and in dividing them into minute por- 
tions, so ns to fit the wants of the consumers, is real- 
ly as productive as either agriculture or manufac- 
tures. The labour of the mim^ gives utility to mat- 
ter — to coal for example — by bringing it from the 
bow'els of the earth to its surface ; but the labour of 
the merchant, or carrier, who transports this coal 
from the mine where it has been dug to the city, or 
place where it is to be burned, gives it a further, 
and perhaps a more considerable value. We do not 
owe our fires exclusively to the miner, or exclusive- 
ly to the coal merchant. They are the result of the 
conjoint operations of both, and also of the opera- 


tions of all those who have furnished them with the 
tools and implements used in their respective em- 
ployments. 

Not only, however, is it necessary that commo- 
dities should be brought from whore they are pro- 
duced to where they are to be consumed, but it is 
also nucc.ssary that they should be divided into such 
small and convenient portions, that each individual 
may have it in his power to purchase tlie precise 
quantity of tlicm he is desirous of obtaining. If," 
says Dr Smith, '' there was no such trade as a 
butcher, every man would be obliged to purchase a 
whole ox or a whole sheep at a time. This would 
gtmerally be inconvenient to the rich, and much 
more so to the poor. If a poor workman was oblig- 
ed to purchase a month's, or six months' provisions 
at a time, a great part of the stock which he em- 
ploys ns a capital in the instruments of his trade, or 
in the furniture of his shop, and which yields him a 
revenue, he would be forced to place in tliat part of 
his stock which is reserved for immediate consump- 
tion, and which yields him no revenue. Nothing 
can be inore convenient for such a person than to 
be able to purchase his subsistence from day to day, 
or even from hour to hour, as he wants it. lie is 
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thereby enabled to employ almost his whole stock as 
a capital. He is thus enabled to furnish work to a 
greater value, and the profit which he makes by it 
in this way much more than compensates the ad- 
ditional price which the labour of the retailer gives 
to the goods. The prejudices of sonic political 
writers again.<^t shopkeepers and tradesmen are al- 
together without foundation. So far is it from be- 
ing nece.'^sary, either to tax them, or to restriel their 
niitnbers, that they can never be multiplied so as to 
hurt the public interests, though they may so as to 
liurt their own individual interests. The quantity 
of grocery goods, for example, which can be sold in 
a particular towm, is limited by the demand of tiiut 
town and its neighbourhood. The capital, there- 
fore, which can be advantageously employed in the 
grocery trade, cannot exceed the capital required to 
purchase and retail these goods. If this capital is 
divided between two diflerent grocers, their compe- 
tition will obviously tend to make both of them still 
cheaper than if it were in the hands of one only; 
nnd if it were divided among twenty, their competi- 
tion would be just so much the greater, and the 
chance of their combining together in order to raise 
the price ju.st so much the less. Their competition 
might, perhaps, ruin some of themselves ; but to 
take care of this is the business of the parties con- 
cerned, and it may safely be trusted to their discre- 
tion. It can never hurt either the consumer or the 


producer; on the contrary, it must tend to make 
the retailers both sell cheaper and buy dearer, than 
if the whole trade wa.s monopolized by one or two 
persons. Some of them, perhap.s may occasionally 
decoy a weak customer to buy what he has no oc- 
casion for. This evil is, however, of too little import- 
ance to deserve the public attention, nor would it 
necessarily be prevented by restricting their num- 
ber. A of Nations, II. p. 48.) 

Thus it appears, that all the modes in which capi- Agriculture, 
tal can be employed in productive industry, or, in 
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Diffimnt other words, that the raising of raw produce, the 

produce after it is raised into 
iSS*andIn- and agreeable articles, the carrying of the 
^ duitry. ” manufactured products from one place to 

another, and the retailing of them in sucl) portions 
Cotmno'ce, as may suit the public demand, are equally advan- 
equally ad- tageous ; that is, the capital and labour employed 
vantageou*. these departments contributes equal- 

ly with tiie capital and labour employed in the 
others, to increase the mass of necessaries, conve- 
nicncics, and luxuries. Without a previous supply 
of raw produce, we could have no manufactures; 
and without manufactures and commercial industry, 
the greater part of this raw produce would he en- 
tirely worthless, and could neither satisfy our wants 
nor contribute to our comforts. Manufacturt'rs and 
merchants are to the body politic what the digestive 
powers arc to the human body. Wc could not ex- 
ist without food ; but the largest sujiplics of food 
cannot lengthen our days when the machinery by 
which nature prepares and adapts this food for our 
use, and incorporates it with our body, is vitiated 
and deranged. Nothing, therefore, cun be more silly 
and childish than the estimates that are so fre- 
quently put forth of the comparative advantages of 
agricultural, manufacturing, and commercial indus- 
try. 'I'hey arc all intimately and indissolubly con- 
nected, and depend upon, and grow out of cadi 
other. ** Land and trade/’ to borrow the just and 
forcible expressions of Sir Josiah Child, are twins, 
and have always, and ever will, •tmx and xuane /o- 
frethen ]t cannot be ill with trade but lands will 
fall, nor ill with lands but trade will feci it/’ This 
reasoning cannot be controvortod ; and on its au- 
thority, we are entitled to condemn every attempt to 
exalt one species of indu.stry, by giving it factitious 
advantages at the cxpence of the rest, as being 
equally impolitic and pernicious. No preference has 
ever been given, or can be given, to agriculturists 
over manufacturers and merchants, or to manufac- 
turers and merchants over agriculturists, without oc- 
casioning the most extensively ruinous consequences. 
JMen ought, in every instance, to be allowed to fol- 
low their own inclinations in the employment of 
their stock and industry. Where industry is free, 
the interests of individuals can never be opposed to 
the interests of the public. When wc succeed best 
in increasing our own wealth, we must necessarily 
also succeed best in increasing the wealth of the 
state of which wc are subjects. * 

This mutual dependence of the diflerent branches 
of industry on each other, and the necessity of their 
co-operation to enable mankind to make any con- 
siderable progress in civilization, has been ably il- 
lustrated in one of the early numbers of the Edin- 
burgh Review. It may safely be concluded, that 
all those occupations which tend to supply the ne- 
cessary wants, or to multiply the comforts and 
pleasures of human life, are equally productive, in 
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the strict sense of the word, and tend to aug- Diflertni 
ment the mass of human riches, meaning, 
riches, all those things which are necessary, 
convenient, or delightful to man. The progress^ dustry. 
of society has been productive of a complete sepa- ' 
ration of employments originally united. At first, 
every man provided, as well as he could, for his 
necessities as well as his pleasures, and for all his 
wants, as well as all his enjoyments, lly degrees a 
division of these cares was introduced ; the subsist- 
ence of the community became the province of one 
class, its comforts of another, and its gratifications of 
a third. The different operations subservient to llie at- 
tainment of each of these objects were then entrusted 
to different hands ; and the universal establishment 
of barter connected the whole of these divisions and 
subdivisions together — enabled one man to manu- 
facture fur all, without danger of starving by not 
ploughing or hunting, and another to plough or 
hunt for all, without the risk of wanting tools or 
clothes by not manufacturing. It has thus become 
as impossible to say exactly who feeds, clothes, or 
entertains the community, as it would be to say which 
of the many workmen employed in the manufacture 
of pins is the actual pin-maker, or which of the farm- 
servants produces the crop. All the branches of 
useful industry work together to the common end, 
as all the parts of each branch co-operate to its par- 
ticular object. If you say that the farmer feeds the 
community, and produces all the raw materials which 
the other classes work upon, wc answer, that unless 
those other classes worked up the raw materials, and 
supplied the farmer's necessities, he would be forced 
to allot part of his labour to this employment, whilst 
lie forced others to assist in raising raw produce. 

In such a complicated system, it is clear that all la- 
bour has the same effect, and equally increases the 
whole mass of wealih. Nor can any attempt be more 
vain than theirs who would define the particular parts 
of the machine that produce tlie motion, which is 
necessarily llie result of the ti/io/c jtoivers combined, 
and depends on each particular one of the mutually 
connected members.*' — (Vol. IV. p. 362.) 

Much has been said respecting the extraordinary Manufue. 
mortality of large manufacturing establishments. The turcs nut 
ready communication of contagion where people are 
crowded together — the want of sufficient ventila- 
tion — the confineuient of children — and the posi- 
bivc nnhculthincss of some particular processes, arc 
circumstances from which most writers liuvc been led 
to infer that the mortality in manufacturing ciHcs 
piusf be unusually great, without giving themselves 
the trouble to inquire whether the fact really was so. 

The returns under ihc population acts have shown 
the fulKacy of these opinions. No one can doubt 
that Great Hritain was infinitely more of a manu- 
facturing country in ISIO and 1820 than in 1780; 
but, notwithstanding the vast increase during the 
intermediate period of what wb have been in the 


• For a particular examination of Dr Smith’s opinion with respect to the comparative advantages of dif- 

ferent species of commerce, sec Mr Ricardo's Principles (tf Political Economy and TaxalioHf Ist ed. p. 
497, and the Edinburgh Review for July 181 y, p- 7L 
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nitUrciii liabit of considering unhealthy employments, the 

*ilt *^^^*^*8*^ mortality in Knglutid and Wales in 1810 

imnland every 511, and in 1820 only one 

lUistry. ill every JS o*’ the exiating population, whereas 

0 in 1780 it was one in every 10. It may per- 

haps be i^uid, that this increased healthiness is 
owing to the improvements in ugriculturc— tor the 
drainage of bogs and inurshes, the inclosurc and 
eultivutiun of commons and wastes, — and not to 
the extension of munui'iicturcs. But suppose this 
were admitted, still we should have to inquire Xkhat 
had occasioned these tjtrnordinnnj imjnovcmenis in 
agriculture I' And a moment's rrfiection would be suf- 
ficient to convince us that they have principally re- 
sulted from the improvement of manufactures — from 
the increased demand of the manufacturing popula- 
tion for the raw produce of the soil. In point of fact, 
however, it is certain, that much of the lute diminu- 
tion of mortality is u dirvely and not an indirect con- 
sequence of the improvement and extension of niu- 
milacturcs. Ev(*ry one knows of what vast importance 
it is to tli(‘ health of the people that they should have 
the means of providing themselves with comfortable 
clothes at a cheap rate. And this is one of the many 
advantages which improvements in manufacturing 
industry always bring along with them. The reduc- 
tion in the price of cotton goods only, occasioned by 
the greater facility with which they are now pro- 
duced, has enabled the poorest classes of individuals 
to clothe themselves in a w'arni, clean, and elegant 
dress ; and has thus been productive of an increase 
of comfort and enjoyment, of w'bicli it is extremely 
dilficult fur us, who have so long experienced its bc- 
nclicial effects, to estimate the extent. 
liivi‘,ion of The effect of the extreme subdivision of labour in 
manufacturing establishments, and the exclusive at- 
tin- VriruN Mention which it requires the w'orkmati to bestow on 
II. one single operation, has been supposed to exert u 

most pernicious inlluence on his mental faculties. 
The genius of the master is said to be cultivated, but 
that of the workman to be condemned to perpetual 
neglect. Most mechanical arts, wc are told, succeed 
bust under a total suppression of sentiment and rea- 
son. A habit of moving the hand or the foot is said 
to be independent of either ; and the workshop has 
been compared to an engine, the parts of which arc 
men! (I'erguson tw *Sot/V//y, p. 303.) Dr Smith, 
w'ho has given so admirable an exposition of the be- 
nefits w'hich society has derived from the division of 
labour, has notwithstanding concurred with the po- 
pular prejudices on this subject ; and has gone so far 
as to afbrm that constant application to one particu- 
lar occupation in a large manufactory, ** necessarily 
renders the workman as stupid and ignorant as it is 
possible to make a human hepj^/* Nothing can be 
more marvellously incorrect tlian these representa- 
tions. Instead of 'its being true that the workmen 
employed in manuiacturing establishments arc less 
intciligtMit and acute than those employed in agricul- 
ture, the fact is distinctly and completely the re- 
verse. The weavers, and other mechanics of Glas- 
gow', Manchester, and Birmingham, possess infinite- 
ly more general and extended information than is 
possessed by the agricultural labourers of any coun- 
ty in the empire. And this is really what a more un- 
prejudiced inquiry into the subject would have led 
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US to anticipate. The variety of the occupations in Difflnnr 
which the husbandman is made successively to en- 
gage, their constant liability to be affected by so va- r*! 

riable a power as the weather, and the perpetual^ duitry. 
change in the appearance of the objects which daily 
meet his eyes, and with which be is conversant, oc« 
cupy his attention, and render him a stranger to that 
cnniii and desire for extrinsic and adventitious ex- 
citement which must ever be felt by those who are 
constantly engaged in burnishing the point of a pin, 
and in performing the same endless routine of precise- 
ly similar operations. This want of excitement can- 
not, however, be so cheaply or effectually gratified 
in any other way as it may be by cultivating — that 
is by stimulating the mental powers. The generality 
of workmen have no time for dissipation ; and if they 
had, the wages of labour in all old settled and densely 
peopled countries arc too low, and the propensity to 
save and accumulate too powerful, to permit any very 
large proportion of them seeking to divert themselves 
by indulging in riot and excess. They are thus dri- 
ven to seek for recreation in mental excitement ; 
and the ciieuinstances in which they are placed afford 
them every possible facility for amusing and diverting 
themselves in this manner. By working together, 
they have constant opportunities of‘ entering into con- 
versation ; and a small individual contribution en- 
ables them to obtain a large supply of newspapers 
and of the cheaper class of periodical publications. 

But whatever difference of opinion may exist respect- 
ing the cause, there can be no doubt of the fact, 
that the intelligence of the workmen employed in 
manufactures has increased according as their num- 
bers have increased, and as their employments have 
been more and more subdivided. We do not be- 
lieve that they ever were less intelligent than the 
agriculturists; but, whatever may have been- the 
case formerly, no one will now venture to aflirm that 
they arc inferior to them in intellectual acquire- 
ments, or that they are mere machines without sen- 
timent or reason. Even Mr Midthus, whose lean- Kulo^iuio 
ings arc all on the side of agriculture, has justly 
and eloquently observed, that “ Most of the ef- 
fects of manufactures and commerce on the ge- 
neral state of society are in the highest degree 
beneficial. They infuse fresh life and activity 
into nil classes of the state, afford opportunity 
for the inferior orders to rise by personal merit 
and exertion, and stimulate the higher orders to 
depend for distinction upon other grounds than 
mere rank and riches. They excite invention ; en- 
courngc science and the useful arts ; spread intelli- 
gence and spirit ; inspire a taste for convenicncics 
and comfoits among the labouring classes ; and, above 
all, give a new and happie» structure to society, by 
increasing the proportion of the middle classes — that 
body on which the liberty, public spirit, and good 
government of every country must mainly depend." 

(Observations on the llffiects of the Corn Lnxos, p.2y.) 

Thus, then, wc arrive, by a different ro/«/c, 
at the same result wc have already ^*f»<^‘-'avour- 
ed to establish. The inextinguihlidble passion vantage Jf 
for gain — the auri sacra James~-^‘\\\ always in- (liflcrcnt 
duce capitalists to employ their stocks in those *’'»iploy- 
branchcK of industry which yield, all things eonsi- 
dcred, the highest rate of profit- And it is clear to 
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T^iRerent demonstration, , that those employments which yield 
the highest profits are always those in which it is 
jAtaUnd In- public interest that capital should be 

dusiry. invested. The profits of a particular branch of in- 
i/dustry arc rarely raised except by an increased de- 
mand for its produce. Should the demand for cot- 
tons increase, there would be an increased competi- 
tion fpr them ; and os their price would, in conse- 
quence, be augmented, the manufacturers would ob- 
tain comparatively high profits. But the rate of 
profit in different employments has a natural ten- 
dency to equality ; and it can never, when mono- 
polies do not interpose, continue either permanently 
higher or lower in one than in the rest. As soon, 
therefore, as the rise in the price of cottons had 
taken place, additional capital would begin to be 
employed in their production. The manufacturers 
engaged in the cotton trade would endeavour to bor- 
row additional capital, and the capitalists who were 
engaged in less lucrative employments would gra- 
dually contract their businesses, and transfer a por- 
tion of their stock to where it would yield them a 
larger return. The equilibrium of profit would thus 
bo again restored. For the additional capital em- 
ployed in the production of cottons, by proportion- 
ing their supply to the increased demand, would in- 
fallibly reduce their price to its proper level. Such 
is the mode in which the interests of individuals arc, 
in every case, rendered subservient to those of the 
public. High profits attract capital ; but high 4)ro- 
fits in particular businesses arc the effect of high 
prices ; and these arc always reduced, and the com- 
tnodities brought within the command of a greater 
number of purchasers, as soon as additional capital 
has been employed in their production. It is clear, 
therefore, that that employment of capital is the 
best which yields the greatest profit; and hence, 
if two capitals yield ajual profits, it is a plain 
proof that the departments of industry in which they 
are respectively invested, however much they may 
differ in many respects, are equally beneficial to the 
country. Nothing can be more nugatory than to ap- 
prehend that the utmost freedom of industry can ever 
be the means of attracting capital to a comparatively 
disadvantageous employment. If capital flows to 
manufactures or commerce rather than to agricul- 
ture, it can only be because it has been found to 
yield larger profits to the individual, and consequent- 
ly to the state. 

Part III. — Distribution of Wealth. 

Having thus endeavoured to trace the various me- 
thods by which that labour which is the only source 
of wealth may be rendered most productive, and to 
exhibit the mutual relation and dependence of the dif- 
ferent kinds of industry, we now proceed to the se~ 
cond division of our subject, or to an investigation of 
the laws regulating the proportions in which the va- 
rious products of art and industry are distributed 
among the various classes of the people. 

Sect. I — Primary Division of the Produce of In^ 
dustry — Value of Commodities measured in the 
Earliest Stages of Society by the Qyantities tfLa* 
hour expended on their Production. 

It is self-evident that only three classes— the la- 
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bourers, the possessors of capital, and the proprio- Priiftary ni- 
ters of land, are ever directly concerned in the pro- 
duction of commodities. It is to them, therefore, 
that all that is derived from the surface of the earth, 
or from its bowels, by tlie united application of im- 
mediate labour and of capital, or accumulated la- 
boitf, must primarily belong. The other classes of 
society have no revenue except what they derive ei- 
ther voluntarily, or by compulsion, from these three 
classes. 

But although there is no state of society in which 
any other class besides those of labourers, landlords, 
and capitalists, participates directly in the produce 
of industry, there are stales of society in which that 
produce belongs exclusively to one only of these 
classes; and others in which it belongs to /wo of 
them, to the exclusion of the third. ■ The reason is, 
that, in the earliest stages of society, there is little 
or no capital accumulated, and the distinction be- 
tween labourers and capitalists is, in consequence, un- 
known ; and that in all newly settled and unappropri- 
ated countries, abundance of fertile land may be 
obtained without paying any rent. 

In that remote period preceding the establishment 
of a right of property in land, and the accumulation 
of capital or stock — when men roamed, without any 
settled habitations, over the surface of the earth, 
and existed by means of that labour only that was 
required to appropriate the spontaneous productions 
of the soil, the whole produce of labour would be- Qimutity of 
Jong to the labourer, and the quantity of labour that I .:il)Our Mie 
had been expended in the procuring of different ar- 
tides, would plainly form the only standard by which 
their relative worth, or exchangeable value, could 
be estimated. “ If among a nation of hunters, ’ 
says Dr Smith, “ it usually costs twice the labour to 
kill a beaver that it docs to kill a deer, one beaver 
would naturally excliange for or be worth two deer. 

It is natural, that what is usually the produce of two 
days* or two hours' labour, should be worth double 
of what is usually the produce of one day's or one 
hour's labour. 

" If the one species of labour should be more se- 
vere than the other, some allowance will naturally 
be made for this superior hardship ; and the produce 
of one hoar’s labour in the one way, frequently ex- 
changes for that of two hours' labour in the otlie^. 

“ Or if the one species of labour requires an un- 
common degree of dexterity and ingenuity, the 
esteem which men have for such talents will na- 
turally give a value to their produce, superior- to 
what would be due to the time employed about it. 

Such talents can seldom be acquired but in conse- 
quence of long application, and the superior value 
of their produce may frequently be no more than a 
reasonable compensation for the time and labour 
which must be spent in acquiring them. In the ad- 
vanced state of society, allowances of this kind, for 
superior hardship and superior skill, arc commonly 
made in the wages of labour ; and something of the 
same kind must probably have taken place in the 
earliest and rudest period. 

In this state of things, the whole produce of la- 
bour belongs to the labourer ; and the quantity of 
labour commonly employed in acquiring or produc- 
ing any commodity, is the only circumstance which 
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Equality of can regulate the quantity of labour other commo* 
"pSufits"** which it commonly ouf'ht to purchase, com- 

raand, or exchange [oT,**~-^(^IVeallh of Nations, 1. p« 
70.) 

Thus far there is np room for doubt or difference 
of opinion. When there is no class but labourcrSf 
all the produce of labour must obviously belong to 
tlicm ; and the tjuantitif of' labour required to produce 
commodities must form the only standard by which 
tiicir exchangeable worth or value can be estimated. 
It is at this point, therefore, that we arc to begin the 
investigation of the laws regulating the division of 
the produce of industry among the three great classes 
of labourers, capitalists, and landlords; and we shall 
do this by endeavouring, in the first place, to ac- 
quire a knowledge of the laws which regulate the 
ejtchaniirable value of coninioditiefl in an advanced 
period of .‘■ociety, when circulating and fixed capital 
arc employed in tlieir production, and when land is 
appropriated, and rent paid. A previous acquaint- 
ance with the circumstances which determine the 
value of commodities, will be found to be indispen- 
sable to enable us to ascertain the principles which 
regulate their distribution. 

Sect. Preliminary Consider at ions^^Kijnalittf of 
IVfr^cs and Profits — Inquiry into the Effect of Ea- 
rial ions of Demand and Supply on Price^Cvst of 
Production shoxi^n to be its refrulating Principle. 

P^P^*^*^** opinions on this subject were well 
** founded, the impiiiy on which wc arc now about to 

enter might be disposed of in a very few words. The 
excliniigealile value of commodities, when compared 
vi’itli each other, and tlieir value or price when com- 
pared with money, is held almost universally to de- 
pend on their relative abundance or scarcity in the 
market, compared xvifh the demand. Wc believe, 
however, that wc shall he able to show> that, this opi- 
nion rests on no good foundation, and that it is the 
cost of production which is the sole regulating prin- 
ciple of pi ice. liut, before proceeding further, it is 
necessary, in order to facilitate our investigations in 
this and the following sections, to premise, that 
wherever industry is free, the rate of xua^es earn- 
ed by the labourers enfraf^ed in any particular depart^ 
went of industry, and the rate of prifit derived f tom 
the capiitif vested in it, cannot, fin' any considerable 
period, cither Jail belm\ or rise above, the rate of wages 
and profits accruing to the labourers and capitalists 
cngafif'd in other departments. 

ihcTva?^'cs* regard to the frst of these positions, or to 

i«aTneil*ify* the equality of the wages earned by the labourers 
die Lubunr- engaged in different employments, it is not meant 
trs engaged to infer that all labourers receive precisely the same 
Hrandjc^Tof money, or the same proportional share of 

Industry. produce of their labour.^ Such an opinion 

would be equally at variance with the fact, — and 
with the principle it is our object to elucidate. 
Wages arc n compensation given to the labourer in 
return for the exertion of his physical powers, or of 
his skill, or ingenuity. They must, therefore, vary 
according to the greater intensity of the labour to 
be performed, and to the degree of skill and inge- 
nuity required. Wages would not be equal if a jew- 
eller or engraver, for example, received no higher 
11 
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rate than a common farm servant, or a scavenger. A |^uslity of 

Jong course of training is required to instruct a roan 

in the business of jewelling and engraving ; and if 

this were not compensated, by a higher rate of wages, 

it is evident no one would clioose to learn so difficult 

an art; hut would addict himself in preference to 

such employments as hardly require any training. 

The cost of producing artificers, or labourers, regu- 
lates the wages they obtain, precisely in the sunic way 
that the cost of producing commodities regulates 
their value. A man who practises a difficult or nice 
business, loses all the time tliat is spent in his ap- 
prenticeship, and gcnciully also the clothes and pro- 
visions consumed by him during the same period. 

This person ought, therefore, to obtain not only the 
same rate of wages as iiusbandry labourers, and those 
ivho do not require to serve an apprenticeship, but 
he ought also to obtain an additional rate proportion- 
ed to the extra time and expence spent in learning 
Ills business. If he docs not obtain this additional 
rate, it is plain he would not be so well paid as the 
husbandry labourers ; and if he obtained more than 
what was a fair and reasonable compensation for 
the greater cxpence to which he had been put, there 
would be an immediate influx of labourers Into that 
particular business, and competition would not fail to 
reduce wages to their proper level. 

Besides this prominent cause of apparent inequa- 
lity, wages vary in amount proportionahly to the ease 
and hardship, the ugreeubleness and disagreeablencss, 
the constancy and inconstancy of employment. In the 
greater pari of manufuctures, a journeyman may, ex- 
cept in periods of general revulsion, generally be able 
to obtain constant employment. But there are several 
businesses, such, for example, as those of masons and 
bricklayers, that can neither be carried on in hard 
frost nor foul weather. Their earnings must there- 
fore be able not only to maintain them while they arc 
employed, but also while they are idle, and to make 
them some compensation for those anxious and de- 
sponding moments which the thought of so preca- 
rious a situation must sometimes occasion. Plence, 
says J3r Smith, ** where the daily earnings of tiie 
greater number of manufacturers are nearly upon a 
level with the daily earnings of the superior class of 
farm servants, the wages of masons and bricklayers 
are gencraily from fifty to one hundred percent, high- 
er. Where common labourers earn foirr or five 
shillings a week, masons and bricklayers frequently 
earn seven and eiglit ; and where the former earn 
nine or ten, the latter commonly earn fifteen and 
eighteen ." — {fVealth of Nations, I. p. 157-) 

But these variations, instead of being inconsistent 
with the principle we have been endeavouring to 
establish, plainly result from it. The wages earned 
by different classes of workmen are equal, not when 
each earns the same number of shillings or of pence, 
in a given space of time— but when each is paid in 
proportion to the severity of the labour he has to 
perform, to the degree of previous education and of 
skill that it requires, and to the other causes of va- 
riation. So long, indeed, as the principle of compe- 
tition is allowed to operate without^rcstraint, or so 
long as each individual is allowed to employ himself 
as he pleases, we may be assured that the higgling 
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Rqiulity of of the market will always adjust the rate of wages 
in different employments on the principle we have 
mentioned, and that it will be very nearly equal. 
If the rate of wages in one department were depress- 
ed below the common level, labourers would leave 
it to go to others ; and if it were to rise above this 
common level, then, it is plain, labourers would be 
attracted from those departments where wages were 
lowers until the increased supply had sunk them to 
tlicir just level. A period of greater or less duration, 
according to the circumstances of the country at the 
time, is always required to bring about this equaliza- 
tion. But all theoretical inquiries, and such as have 
the establishment of principles for their object, either 
arc, or ought to be, founded on periods of average 
duration ; and whenever such is the case, wc may 
always, without occasioning the slightest error, as- 
sume, that the wages earned in different employ- 
ments are, all things considered, precisely equal. 
r.quRlity of like manner, the profit accruing to the capital- 
thc Protiis ists engaged in different businesses must always vary 
of the Capi- p,.QpQrtionabIy to the greater or less risk, and other 
iifdirtercnt ^’^^^^umstances speciujly affecting the capital they cm- 
nubuicMcs. pl^y them. It is obvious, indeed, that profits have 
not attained their level until they have been adjusted 
80 as to balance these different advantages and disad- 
vantages. None would engage in unusually hazardous 
undertakings, if the capital employed in them only 
yielded the same proht that might have been obtain- 
ed by employing it in more secure businesses. No 
one would choose voluntuaily to place his fortune in 
a situation of comparative danger. Wherever there 
is extraordinary risk, that risk must he compensated. 
And hence, the well known distinction between 
g;*o.vf and nett profit. Oross profit always varies ac- 
cording to the risk, the respectability, and the agree- 
ableness of different employments, while nett profit 
is the same, or very nearly the same, at any particu- 
lar period, in them all. A gunpow'dcr manufacturer, 
for example, must obtain as much profit, over and 
above the profit obtained from the capital engaged 
in the securest businesses, as will suflice to guaran- 
tee or Insure his capital, from the extraordinary risk 
to which it is exposed, in a business of such extreme 
hazard. If the gunpowder manufacturer were to 
obtain inore than this rate, additional capital would 
be attracted to his business, and if he were to obtain 
Icssj he would withdraw' capital from it. The great 
and constantly acting principle of competition, or, 
which is jusSt the same thing, the self-interest of every 
individual will never permit the wages or the profits 
obtained by any particular set of workmen or capi- 
talists, taking all things into account, to continue ei- 
ther long below or long above the common and ave^ 
rage rate of wages and profits obtained by those who 
are employed, or who have capital invested in other 
businesses. It is by this common standard that the 
wages and profits of particular businesses are always 
regulated ; they can never diverge considerably from 
it ; they liave a constant tendency to equalization ; 
and may, in all theoretical inquiries, be supposed, 
without occasioning any error of consequence, exact- 
ly to coincide. 

The principIe'*of the equality, or rather of the con- 
stant tendency to equality, of the wages earned by 
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the labourers, and of the profits derived from the ca- 
pital, employed, at the same time, in all the various 
branches of industry, was pointed out by Mr Harris, . ^ ^ 

and also by M r Cantillon, in his work entitled, The Ana^ ^ 

lysis of Trade^ Sic. published in 175.9; but it was first 
fully demonstrated in the eighth, ninth, and tenth 
chapters of the first book of the Wealth of Nations. 

The establishment of this principle was one of the 
greatest services rendered by Dr Smith to the science 
of Political Economy. Nothing can be clearer, more 
convincing and satisfactory, than his reasoning on 
this subject. The equality of wages and of profits 

has, ever since the publication of his work, been al- 
ways assumed us admitted and incontestiblc. 

The principle of the equality of wages and profits Varmtiiiiw 
once established, it is easy to show that variations in of Dcmaml 
the demand and sup|)ly of commodities can exert no**"*! Supply 
lasting influence on price. It is the cost of prodne- 
tion — denominated by Smith and the Marquis Gar- on' 
nier necessary^ or natural price — which is the per- I'ncc. 
inanent and ultimate regulator of the exchangeable 
value or price of every commodity which is not 
subjected to a monopoly, and X[)hich may he in^ 
definitely increased in quantity hy the application of 
fresh capital and labour to its production. That the 
market price of such commodities and the cost of 
production do not ahvays coincide is certain ; hut 
they cannot, for any considerable period, be far se- 
parated, and have a constant tendency to equality. 

It is plain that no man will continue to jiroduce rom- 
inodities if they sell for less than the cost of their 
production — that is, for less than will indemnify him 
for hiscxpences, and >ield him the eommon and ave- 
rage rate of profit on his capital. This is a limit be- 
low which it is obviously impossible prices can he 
permanently reduced ; and it is equally obvious, that 
if they were, for any considcrnble period, to rise 
above it, additional capital would he attracted tu the 
advantageous business, and the competition of the 
producers would lower prices. 

A demand, to he effectual, must be such as will Tiiu Will 
cover the cx pence of production. If it is not sufli- 
cient to do tliis, it can never be a means of causin 
commodities to he produced and brought to market, necessary to 
A real demander must have the poxver^ as well us the ronstitutc 
will, to purchase. A person with 20s. in his pocket 
may be as anxious, — nay, he may he ten times more 
anxious, to become the purchaser of a coach than of 
a hat ; why then does he not obtain the one as readily 
in exchange for his 2()s. as the other I The reason 
is obvious — 20s. will pay the cxpence of produtqng 
tho one, and it will not pay the cxpence of producing 
the other. But if such an improvement were to take 
place in the art of coachmaking, as would enable 
any one to produce a coach as cheaply as a hat, then 
20s. w'ould buy a coach as easily as it can now buy a 

hat. The demand for any particular commodity 
may become ten or ten thousand times more exten- 
sive, or it may decline in the same proportion ; but if 
the cost of its production continues the same, no per- 
manent variation will be occasioned in its pi ice. 

Suppose, for example, that the demand for hats is 
suddenly doubled, that circumstance would undoubt- 
edly occasion a rise of price, and the hatters would, 
in consequence, make large profits ; but this rise 
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CoMt W Pro- could only be of very limited duration ; for the large 
ductiun the proBtfl would immediately attract additional capital 
rnneiple of manufacture; an increased supply of hats 

rrice. would bc brought to market, and if no variation took 
place in the cost of production, their price would in- 
fallibly sink to its former level. Suppose, on the 
other hand, that the demand for hats is increased a 
thousand fold, and the cost of producing them dimi- 
nished in the same proportion, we should, notwith- 
standing the increased deinund, bc able, in a very 
short time, to buy a hat for the thousandth part of 
what it now costs. Again, suppose the demand for 
hats to decline, and the cost of producing them to 
increase, the price would, notwithstanding the dimi- 
nished demand, gradually rise, till it hud reached the 
point at which it would yield the hatters the common 
and average rate of profit on the capital employed in 
their business. It is admitted that vaiiations in the 
demand and supply occasion temporary variations of 
price. Ihit it is essential to remark, that these va- 
riations are only tempayary. It is the cost of produc* 
tion that is the grand regulator of price — the centre 
of all those transitory and evanescent oscillations on 
the one side and tlie other ; and wherever industry 
i^ free, the competition of the. producers will always 
elevate or sink prices to this level. 

( iibt ot' Pro- In certain branches of industr}', such, for example, 
aiution the as agriculture, which are liable to bc seriously af. 

fected by the variations of the seasons, and from 
i*n(T. which capital cannot be easily withdrawn, there is a 
somewhat longer interval than in others, before the 
market price of produce and the cost of producing it 
can bc equalized. Hut that such an equalization 
will bc brought about in the end is absolutely cer- 
tain. No farmer, and no producer whatever, will 
continue to bring corn or other jiroducts to market, 
if they do not sell for such a price us will pay the 
expcnce of their production, including therein the 
common and average rate of profit on the capital 
employed by them.* An excess of supply has now 
(January depressed the prices of corn and 

other farm produce below this level ; and the occu- 
piers of poor land arc, in consequence, involved in 
the greatest diflicultics ; but most assuredly this glut 
will not continue. A part of the cultivators of poor 
soils will bc driven from their employment. A smaller 
supply w'ill bc brought to market ; and price.s will be 
adjusted so as to yield the customary rate of profit, 
and no, more, to the agriculturists w'ho continue the 
cultivation of the poorest soils. — The self-interest 
of the cultivators will not permit prices to bc 
permanently depressed below this level ; and the 
self-interest of the public will not permit them 
to bc permanently raised above it; for, if they 
were raised above it, then the cultivators would 
gain more than the common and average rate 
of profit, and capital would, of course, bc imme- 
diately attracted to agriculture, and would conti- 


nue flowing in that direction, until the natural of Pro- 
and indestructible equilibrium of profit had been <luctioD tlv 
restored — that is, as we shall afterwards show, un- 
til the price of agricultural produce had fallen to pricti. 
such a sum us would just yield the average rate 
of profit to the cultivators of the worst soils, or 
the improvers of the best. This is the point at 
which average prices must continue stationary, or 
about which marJcct prices must oscillate, until the 
cost of production be increased or diminished. If 
any great discovery were made in agriculture — such 
a discovery, for instance, as would reduce the cost 
of cultivation a half, the price of agricultural pro- 
duce would fall in the same proportion, and would 
continue to sell at that reduced rate until the in- 
crease of population forced recourse to soils of a 
dccreasinp^ dvgyec of fertility. Whenever this took 
place, prices would again rise. Why is the price of 
corn almost invariably higher in this country than in 
France ? Is it because we have a greater demand 
for it, or because of the greater cost of production 
in this country ? 

A pound weight of gold is at present worth about 
JtJhcn pounds of silver. It cannot, however, be vahJabic^ 
said that this is a consequence of the demand for than bilvei. 
gold being greater than the demand fur silver, for 
the reverse is the fact. Neither can it be said to be 
a consequence of an absolute scarcity of gold ; for, 
those who choose to pay a sufficient price for it may 
obtain it in any quantity they please. The cause of 
this ditlercncc in the price of the two metals consists 
entirely in the circumstance ofits costing about ///hrw 
times as much to produce a pound of gold as to pro- 
duce a pound of silver. That this is really the case, is 
plain from the admitted fact that the producers of 
gold do not gain any greater profit than the pro- 
ducers of silver, iron, lead, or any other metal. They 
have no monopoly of the business. Every indivi- 
dual who pleases may send capital to Brazil, and 
become a producer of gold ; and wherever this is the 
case, the principle of competition will always force 
the product to bc sold at such a price as will just 
pay the cxpcnccs of its production and no more. 

Were a gold mine discovered of equal productive- 
ness with the silver mines, the production of gold 
would immediately become the most advantageous of 
all businesses ; an immense supply of that metal 
would, in consequence, be thrown on the market, 
and its price would, in u very short period, bc re- 
duced to the same level os silver. 

As a further illustration of this principle take the Kcason wh> 
case of cottons. No one can deny that the demand hav.: 
for them has been prodigiously augmented within 
the last fifty or sixty years ; and yet their price, in- 
stead of increasing, as it ought to have done, had the 
popular theory of demand and supply been well- 
founded, has been constantly and rapidly diminish- 
ing, If it is said that this is a consequence of the 


* Some of the advocates of the agricultural interest have represented this as one of the dangerous 

dogmas*' of the Scotch Economists ! But it can boast of a much more remote origin : — ** Nemo enim 
sajiusf snys Varro, " debet relic impensam ac sumpium Jacere in culturam, si videt non posse rcjicif {De 
Jle Rustica, Lib. 1, § 2-) 
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Colt of Pro- supply of cottons ha?ing augmented in a still greater 
ciuetion the ^0 demand, we answer that this is not 

p'i^ple°of enough to explain the fall of price. The supply 
I’riM. would not and could not possibly have been brought 
- market, had not the constant diminution of prices, 

which has been going on since the invention of spin- 
ning-jennies in 1767, been balanced by an equal 
diminution of the cost of production. It is to this 
principle— ’to the vastly increased facility of produc- 
tion, occasioned by the stupendous inventions and 
discoveries of Hargreaves, Watt, Arkwright, Cromp- 
ton, and others, that the lower price and increased 
demand for cottons is exclusively owing. The in- 
creased facility of production has brought them 
within the reach of all classes of the people ; and 
enabled the poorest individuals in the kingdom to 
clothe themselves in a dress which, at the accession 
of George 111 . was fully as expensive as silk. 
Competition jf yo0 bring a set of men together from various 
ducersin*^' Countries who are ignorant of each other’s wants, 
Civilized So. of the labour and expcncc necessary to produce 
ciety Mill al-tlic commodities which each possesses, thecommodi- 
wap sink tfgg be bought and sold according to the relative 
Cos^of Pro! parties. In such circum- 
duction. stances, a pound of gold might be given for a pound 
of iron, and a gallon of wine for a gallon of small 
beer. As soon, however, as a commercial inter- 
course has been established, and as the wants of so- 


therefore, entirely depend on the proportion in which Coit of Pro- 
they are brought to market compared with the de- 
mand. If monopolists supplied the market liberally, 
or kept it always as fully stocked with commodities Pri». 
as it would have been had there been no monopoly, 
the commodities produced by them would sell at their 
natural price, and the monopoly would have no further 
disadvantage than the exclusion of the public from 
an employment which every one ought to have the 
right of carrying on. point of fact, however, the 
market is never fully supplied with commodities pro- 
duced under a monopoly. Every class of producers 
naturally endeavour to obtain the highest possible 
price for their commodities ; and if they are protect- 
ed by means of a monopoly, against the risk of being 
undersold by others, they will either keep the 
market understocked, or supply it with inferior ar- 
ticles, or both. In such circumstances, the price of 
the commodity, if it cannot be easily smuggled from 
abroad, or clandestinely produced at home, will be 
elevated to the highest point to which the competi- 
tion of the can raise it, and may, in conse- 

quence, be sold for live, ten, or twenty times the 
sum for which it would be offered were competition 
permitted to operate in its production. The tvi// 
and power of the purchasers to offer a high price 
forms the only limit to the rapacity of monopolists. 

Besides the commodities produced under an arti- 


ciety and the powers of production come to be well 
and generally known, an end is put to this method 
of bartering. Thousands of sellers then enter the 
market. But when such Is the case, it is no longer 
possible to sell a pound of gold for a pound of iron ; 
and why ? because the producers of iron will under- 
sell each other until they have, by their competition, 
reduced its price to such a sum as will just suffice to 
pay the cxpence of its production. This is in every 
civilized society the pivot on which exchangeable 
value always turns. A civilized man might be able 
to obtain commodities from a savage, in exchange 
for toys or trinkets, which it cost infinitely less to 
produce ; but if he tries to obtain the same advan- 
tage over his own countrymen, a very short experi- 
ence will be enough to satisfy him that they are 
quite as clear-sighted and attentive to their own in- 
terests as he is. 0 

Thus, then, it appears, that no variation of demand, 
if it be unaccompanied by a variation in the cost of 
production^ can have any lasting influence on price.. 
Jf the cost of production be diminished, price will be 
equally diminished, though the demand should be in- 
creased to any conceivable extent. If the cost of 
production be increased, price will be equally in- 
creased, though tho demand should sink to the low- 
est possible limit. 

Inftuenrcof It must always be remembered, that this reason- 

Monopolics. only applies to the cose of those conunodities on 
which competition is allowed to operate without re- 
straint, and whose quantity can be indefinitely in- 
creased by the application of fresh capital and in- 
dustry to their production. When a particular indi- 
vidual, or class of individuals, obtain the exclusive 
privilege of manufacturing certain species of goods, 
the operation of the principle of competition is sus- 
pended with respect to them, and their price must, 
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ficial monopoly, there is another class whose quantity 
cannot be increased by the operation of human in- 
dustry, and whose price is not, therefore, dependent 
on the cost of their production. Ancient statues, 
vases, and gems, the pictures of the great masters, 
some species of wines which can be produced in li- 
mited quantities only from soils of a particular qua- 
lity and exposure, and a few other commodities, 
come under this description. As their supply can- 
not be incrca^d, their price must vary inversely as 
the demand, and is totally unaffected by any other 
circumstance. 

But with these exceptions, which, when compared Average 
to the great mass of commodities, arc extremely few always 
and unimportant, wherever industry is unrestricted 
and competition allowed to operate, the overage 
price of the various products of art and industry, al- 
ways coincides with the cost of their production. 

When a fall takes place in the market price of any 
commodity, we cannot say whether that fall is really 
advantageous, or whether a part of the wealth of the 
producers be not gratuitously transferred to the con- 
sumers, until we learn whether the cost of produc<> 
tion has been equally diminished. If this is the ca^e, 
the fall of price will not have been disadvantageous 
to the producers, and will he permanent ; but if this 
has not been the case— -if the cost of production 
continues the same, tjie fall must have been injuri- 
ous to the producers, and prices will, in conse- 
quence, speedily attain their former level. It is the 
same with a rise of prices. No rise can be perma- 
nent except where the cost of production has been 
proportionably increased. If that cost has remained 
stationary, or has not increased in a corresponding 
ratio, prices will decline as soon as the ephemeral 
causes of enhancement have disappeared. 

The extreme importance of having correct opi- 
K k 
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CiMt of Pro- nions respecting the regulating principle of price, 
duftion ilie jjjjj jjjg (lisconlarit and erroneous opinions that 
}S'ciiJ "of still BO exceedingly prevalent with regard to 
Price, it, will, wc hope, be deemed a sufficient apology 
for the length of the previous remarks, and for the 
Opinion of insertion of the following paragraph from the f/i5- 
thc Marquis Monnaie of the Marquis Gamier, in which 
warmer. doctrine we have been endeavouring to establish 

is enforced with equal ability and eloquence : 

Mats les producteurs tendcnl continuellemcnt a 
regicr la quantite des productions sur la somroc des 
dcinandes ; ils ne resitcront pas au-dessous de cc 
point, sans etre tentes d’accroitre la masse de Icurs 
produits ; et fis ne peuvent le depasser sans s'expos- 
er u perdre. Ccs deux quantites, cclle des produits 
et celle des demandos, s’efl'orccnt done a se mettre 
eii equilibre Tune avee I'autre. II cxiste dune uii 
point de repos vers Icquel dies gruvitent chacune de 
son c6ie ; un point qui est lour niveau, et e’est cc 
point qui consliciie le;;r/> naturelda la chose vt}nale. 
Quelle est la liinite au-delu de laquelle le producteur 
ne peut porter la quantite de ses produits ? C'est Ic 
prix naturcl ; car, s’il nc peut obtenir cc prix pour 
tout sun produit, il sera en pertc. Quelle cst la 
borne des demandes du consommateur ? C'est le prix 
naturcl ; car il nc veut pas donner plus que I'equiva- 
lent dc ce qu'il re^oit. Si, par une d^couverte, ou 
par uu perfectionnement de I'industric, le produc- 
teur cst mis u mcme d’etablir Tarticle sur lequel il 
s'cxerce ii moins de temps et dc depense, alors le 
prix nature! baissera, niais aussi la sonime des de- 
niandes accroitra dans une proportion parcille, parce 
que plus de consommateurs scront en etat de payer 
cc prix naturcl, moins 61cve quo I’uncien. Le prix 
unturd sera ioftjours, pour chaque chose veunlej la //'• 
viite commune an^dela de laquelle la sunmr des de- 
mayidcs dc cclle chose cl la quanliie dc sa production 
nc devront plus Jaire dc progres. Quand le prix cou- 
rant cst le prix naturcl, Ic productcur^et le consom- 
matcur se donnciit reciproquement I'cquivalent de 
ce qu'ils resolvent. Quand le prix courant s'ecarte 
du prix nature), ou e'est la cunsonimation qui suuifre 
au profit de la pioduction, ou e'est la production 
qui soullVe uu profit de la consomniation. Cet 
ctat de souflrancc ne peut durer, et de ld pro- 
cedent les variations dii prix courant. Ces varia- 
tions, que Siiiiili a expliquees ct unalysees uvlc une 
si parfaitc lucidite, ne sunt autre chose que les ef- 
forts pour revenir au prix nature!. Tenter d'cxpli- 
quer ccs variations, suns reconnaitre fexistence d'un 
prix nature), ce serait vouloir expliquer les oscilla- 
tions du pendule sans cunvenir de sa tendance vers 
un centre dc gravitation ; ce serait supposcr un ef- 
fort sans but ct sans mobile ; ce serait admettre lo 
mouvement et nicr le repos ; enffn, en voyant les 
phenomenes du courages ffuidea et de I'equilibrc des 
solidcs, cc serait contester les lois du niveau ct de la 
pesanleur. Si les choses v6naies n’ont point de prix 
naturcl, alors les mouvemens de la circulation seront 
dirigC'S par une force aveugle et inconnue ; les prix 


moyens no seront plus que le r^sultat de chances Nature and 
purement fortuites; il n'y aura plus d'equivalent 
reel ; les valeurs n'uuront plus de mesure naturellc ; 
I'economie politique ne pourra plus aspircr u etre au 
rang des sciences, puisqu’elld inanquera du caracterc 
cssentiel qui les constitue tellcs, et que les fails done 
die traite ne seront plus fondes sur les lois immua- 
bles de la nature."— ^Tonic 1. Introduction^ p. 

Having thus shown that it is the cost qf production 
which is the sole regulating principle of price, we 
shall now proceed to investigate the elements which 
enter into and constitute the cost of producing com- 
niadities in an advanced state of society, when a 
rent is paid for land, and circulating and fixed cnp‘i- 
tal ciiiploycd to facilitate the labour of the woikman. 

This is, of all others, the most important, us it is the 
most radical inquiry in the science of the diatribution 
of wealth ; and it is indeed impossible, without pos- 
sessing uccLiratc notions on this subject, to advance a 
single step without falling into errors. We shall be- 
gin by endeavouring to ascertain uhethcr rent enters 
into the cost of production, or not. 


Sect. HI. — Xalurc, Origin, and Progress of Pent — 
AW a Cause hut a Consequence of the High Value 
of Rau) Produce — Docs not enter into Pi ice — Dis- 
line lion between Agriculture and Manufaclnrcs. 


Dr Smith was of opinion, that, after land had 
become property, and rent bega.n to be paid, pueh 
rent inaclc an equivalent addition to the exehange- 
able value of the produce of lire soil. {IViallh of 
Nations, I. p. 75.) This opinion was first called 
in question in two pamphlets of extraordinary 
merit, published nearly at the same time, by Mr 
Malthus,* and a Fellow of University College, Ox- 
ford. t These writers endeavoured to show that 
rent was not, ns had been generally supposed, 
a consequence of land being appropriated and 
of limited extent, but of the superior productivc- 
nf?5S of one species of land over another ; and that 
the annihilation of rents v\ould not, provided the same 
extent of land was cuhivaiod, enable its produce to 
be sold at n lower price. Mr Kicardo h.i.s ill u.^t rat- 
ed and enforced this doctrine: wiih his usual ability — 
has stripped it of the errors by which it had been en- 
cumbered, and has shown ils vast importance to a 
rignt understanding of the laws wliich regulate the 
rise and full of profits. But the subject is still far 
from being exhausted ; and wo hope to be able to 
treat it in a somewhat different manner from what it 
has been treated by either of these gentlemen, and 
to obviate some rather specious objections which 
have not come under their notice. 

Rent is properly “ that portion of the produce of niflnition 
the earth which is paid by the farmer to the land- 
lord for the use of the natural and inherent powers 
of the soil.** If buildings have been erected on a 
farm, or if it has been inclosed, drained, or in any 
way improved, by an expenditure of capital and la- 
bour, the sum which a farmer will pay to the Jand- 


• An Inquiry into the Nature and Progress of Rent, by the Rev. T. R. Malthus, 1815. 

f An Essay on the Application of Capital to Land, by a Fellow of University Collegei Oxford, 1815. 
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lord for its use will be composed, not only of what 
is properly rent, but also of a remuneration for the 
use of the capital which has been laid out in its iin- 
provmcnt. In common language, these two sums 
arc always confounded together, under the name of 
rent; but in an inquiry of this nature, it is necessary 
to consider them as perfectly distinct. I'lic laws by 
which rent and profits are regulated being totally 
difierent, those which govern the one cannot be as- 
certained if it be not considered separately from the 
other. 

On the first settling of any country abounding in 
large tracts of unappropriated land, no rent is ever 
paid ; and for this plain and obvious reason, that no 
person will pay a rent for what may be procured in 
unlimited quantities for nothing. Thus in New 
Holland, where there is an ample supply of fertile and 
unappropriated land, it is certain, that, until the bc&t 
lands are all cultivated, no such thing as rent will 
ever be heard of. Suppose, however, that tillage 
has been carried to this point, and that the in- 
creasing demand can, in the actual state of flic 
science of agriculture, be no longer supplied by 
the best lands, it U plain that cither the increase of 
population must cease, or the inhabitants must con- 
sent to pay buch an ndilitionul price for raw produce 
us will enable the second quality of land to be culti- 
vated. No advance short of ikist will procure them 
another bu.shel of corn ; and competition will not, as 
we shall iinmediately show', allow them to pay more 
ibr it. Tiicy Iiave, therefore, but one alternative. 
If they clioose to pay a price suflicient to cover the 
expence of cultivating land of the second quality, 
they will obtain additional supplies; if they do not, 
they must w ant them. Suppose, now', that the con- 
suiri'jrb uifjr such a price a.s will pay tiie cxpcrice of 
prii'lucing corn on sods which, in return for the same 
expenili'iire as would have produced 100 quarters on 
lamia (jf the //>.%/ (jaalitij, will only yield 90 (piarters; 
it is plain it will (lien he just the same thing to a far- 
iiiLi’ wliether he pays a rent of ten quarters for the 
fir'll (juality of land, or farms the second quality, 
which i.M uiuqipropriatcd and open to him, without 
paying any rent. Ifthe population went on increas- 
ing, lands which would yield only 80, 70, (iO, 50, 
iS.c. quarters in refurii for the same expenditure that 
had obtained 100 quatiers from the best lands^ might 
be successively brought under cultivation. And 
when recourse had been had to these inferior lands, 
t.he rent of the land of the higher qualities would 
plainly be equal to the difference^ or the value of 
the difference, between their produce and the pro^ 
dace of the worst qualilij under cultivation. Sup- 
pose, for example, that the worst quality under 
cultivation yields GO quarters, then the rent of the 
first quality will be 40 quarters, or 100 — O'O; the 
rent of the second quality would, in like manner, be 
equal lo the difi'ercncc between 90 and 60, or 30 
quarters; the rent of the third quality would be 
equal to 80 — 60, or 20 quarters, and so on. The 
produce raised on the land lust cultivated, or with 
the capital last applied to the soil, would always be 
sold at its necessary price, or at that price wliich is 
just sufficient to yield the cultivators the common 
and average rate^of profit, or, which is the same thing. 


to cover the cost of ita production. If the price were Nstura and 
above this level, then agriculture would be t!ic best of 
all businesses, and tillage would he immediately ex* .. 
tended ; if, on the other hand, the price fell below this 
level, capital would be wididrawn from the soil, iind 
the poorer lands thrown out of cultivation. In such 
circumstances, it is undeniably certain that no rent 
could enter into the price of that portion of produce 
raised with the capital last applied to the soil. Its 
price is exclusively made up of wages and profits. 

The proprietors of the superior lands obtain rent ; 
but' this is the necessary result of their gm/ftr ferii- 
lity. The demand cannot be supplied without cul- 
tivating inferior soils ; and to enable them to be cul- 
tivated, their produce must sell for such a price as 
will afford the ordinary rate of profit to their cultiva- 
tors. This price will, however, yield a surplus over 
and above the ordinary rate of profit to the cultiva- 
tors of the more fertile lands, and this surplus is rent. 

An increase of rent is not, therefore, as is veiy ge- 
nerally supposed, occasioned by iniprovcnumts in ag- 
riculture, or by an increase in the fertility of the 
soil. It results entirely from the necesNity of re- 
sorting, as population increases, to soils of n de- 
rn'rising degree of feitility. Kent varies in an in- 
verse proportion to the amount of produce obtained . 
by, means of the capital and labour employed in cul- 
tivation ; — that is, it increases wheji the rrojits qf a j** 
ricultural labour diminish, and diminishes when they 
increase. Profits arc at their maximum in countries 
like New Ilolland, Indiana, and Illinois, and gene- 
rally in all situations in which no rent is paid, and the 
best lands only cultivated ; but it cannot be said that 
rents have attained their maximum so hmg as capi- 
tal yields any surplus in the shape of picfit. « 

A quarter of wheat may be raised in the Vale of 
Gloucester, or in the Carse of (iowTie, at perlnqis a 
fourth or n ffth p.-'rt of the cx pence necessary to 
raise it on tlie worst soils in cultivation. There can- 
not, however, be at the same lime txoo or more pticMS 
for tile same article in the same market. And it is 
plain, that if the average market price of wheat be not 
such as will indemnify the producers of that which 
is raised on the worst soils, they will cease bringing 
it to market, and the required supplies will no longer 
be obtained ; and it is equally plain, that if the market 
price of wheat exceeds this sum, fresh capital will he 
applied to its production, and competition will soon 
sink prices to their natural level — that is, to such a sum 
as will just afford the common and ordinary rate of pro^ 
fit to the raisers of that portion of the required supply 
of corn which is produced in the most unfavourable cir- 
cumstances, and with the greatest cxpcnce. It is by 
the cost of producing this portion that the ave- 
rage price of all the rest must always be regulated. 

And, therefore, it is plainly all one to the consumcra 
whether, in an advanced stage of society, the excess 
of return over the cost of production on lands of the 
first quality belongs to a non-resident landlord, or an 
occupier. It must belong to the one or the other. 

Corn is not high because a rent is paid, but a rent is 
paid because corn is high — because the demand ts 
suck that it cannot be supplied without cultivatmg soils 
of a diminished degree of fertility, as compared with 
the best. Suppose there is an effectual demand for 
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N.itiireanti 10 millions of quarters, and that it is necessary to 
CAiisctof million of these quarters on lands which 

. yield nothing but the common and average rate of 
profit to their cultivators ; it is clear that the rc- 
linquisliing of the rents payable on the superior lands 
would be no boon whatever to the cultivators of the 
inferior lands. It would not lessen their expenoes; 
that is, it would not lessen the quantum of capital 
and labour necessary to produce that portion of tho 
required supply which is raised in the most unfavour- 
able circumstances ; and, if it did not reduce this cx- 
pence, it is utterly impossible, supposing the demand 
not to decline, that it could lower prices. Mr 
Malthus is, therefore, right in saying, that although 
landlords were to give up the whole of their rents, 
their doing so would have no influence on the price 
of corn. Such an act would only turn farmers into 
gentlemen, and gentlemen into beggars. The case 
is, however, distinctly and completely different when 
the cost of production varies. If it is diminished, the 
competition of the producers will infallibly sink prices 
in an equal proportion : If it is increased, no sup- 
plies will be brought to market, unless the price be 
raised to a corresponding level. In no case, there- 
fore, whether the demand be great or small— whe- 
ther for one or one million of quarters, can the price 
of raw produce ever permanently exceed or fall be- 
low the sum necessary to pay the cost of producing 
that portion of the supply that is raised on the worst 
land, or with the last capital laid out on the soil, 
niijoctious Two ohjections have been made to this theory. 

In the Jirsi place, it has been said that, though it 
might iiold good in a country like New Holland, 
where land is not appropriated, still it is true that all 
tlic lands in every civilized and appropriated coun- 
try like England, always yield some small rent to 
the proprietor; and that, therefore, it cannot be 
said that the price of produce is, in such countries, 
determined by the cost of raising it on that quality 
of land which pays no rent. 

Mr Mill has justly observed of this objection, that 
even if it were well-founded, it could not practically 
affect any of the conclusions we have endeavoured to 
estabihli. There are in England and Scotland thou- 
sands of acres of land which do not let for Li 20 ; 
but to cultivate them would require an outlay of 
many thousands; an^ the rent would consequently 
bear so small a proportion to the expcnces of pro- 
duction, as to become altogether evanescent and in- 
« appreciable. {Elements oj Political Economy^ p. 19 , 
Jst edit.) 

i.Aiul 1 There can be no doubt, however, that there is in 
other extensiverountries, a great deal 
try which of land which yields no rent whatever. In the Unit- 
yu'Ms ed States and Uussia such is unquestionably the case ; 
ilent. nQ Qne presumes to say that the laws which 

regulate rent in the United States and Russia are 
different from those which regulate it in England 
and France. The poorest lands are always let in im- 
mense tracts. If it were attempted to let particular 
portions of these tracts separately, they would bring 
no rent whatever ; but they appear to yield rent, be- 
cause rent is paid not for tliem, but for the more fer- 
Payment of tiie gpotg intermixed with them. But although it 
jtent on all cveryrood of land in Britain paid 
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a high rent, it would etill be true that such rent did Nature ami 
not, and could not, enter into the price of raw pro- 
duce. The rent of a country consists of the difference^ 
or the value of the difference^ hetwen the produce oh- 
tained from the capital first applied to the land^ and consistent 
that which is last applied to it. It would, as we have with the 
already shown, be exactly the same thing to the cul- P"”»p]e 
tivator, whether he paid a rent of ten quarters to a 
landlord for land yielding, with a certain outlay, 100 enter into 
quarters of corn, or employed the same capital in Price, 
cultivating inferior land yielding only 90 quarters, 
for which he paid no rent. If it were possible al- 
ways to obtain 100 quarters for every equal addi- 
tional capital applied to the superior soils, no person, 
it is obvious, would ever resort to those of inferior 
fertility. But the fact, that, in tlic progress of so- 
ciety, new and less fertile land is always brought into 
cultivation, demonstrates that additional capital and 
labour cannot be indefinitely applied with the same 
advantage to the old land. The state of society in 
any particular country may be such — the demand 
for agricultural produce may be so great, that every 
quality of 'and actually yields rent ; but it is the 
same thing if there be any capital employed on land 
which yields only the return of stock with its ordi- 
nary profits, whether that capital be employed on old 
or new land. That there is a very large amount of 
capital employed in such a manner in this and every 
other country, is abundantly certain. A farmer who 
rents a farm, besides employing on it such a capital 
as will, at the existing prices of raw produce, enable 
him to pay his rent, to obtain the average rate of pro- 
fit, and to replace his stock previously to the expira- 
tion of his lease, will also employ an additional capi- 
tal, if it will only replace itself, and afford the ordi- 
nary rate of profit. Whether he shall employ this 
additional capital or not, depends entirely on the 
circumstance of the price of raw produce being 
such as will repay his expcnces and profits ; for 
he knows he will have no additional rent to pay. 

Even at the expiration of his lease, his rent will not 
be raised ; for, if his landlord should require rent, 
because an additional capital had been employed, he 
would withdraw it ; since, by employing it in agri- 
culture, he got only the same profits he might have 
got by employing it in any other department of in- 
dustry. If the capital last applied to the soil yields 
more than the common and average rate of profit, 
fresh capital will be invested in agriculture, and com- 
petition will sink prices to such a level as will just 
enable them to yield this rate, and no more ; if the 
capital lust applied to the soil yields less than this 
common and average rate of profit, it will be witlv 
drawn, until, by the rise of price, the last remaining 
capital yields this common rate. In every case, 
therefore, whether the last quality of land taken into 
cultivation yields rent or not, the last capital applied 
to the soil yields only the common and average rate of 
profit ; and, consequently, the price of the produce 
which it yields, and which regulates the price of all 
the rest, is totally unaffected by rent. 

It has, in the second place, been objected to this Docs not 
account of the nature and causes of rent, that it takes supple that 
for granted, that, in all extensive countries, landlords 
permit the (krmers of the worst lands to occupy them banners to 
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Nature and without paying any rent. But,* it is easy to show 
Causes of j|,jg jg ^ mistake. The price of raw produce is 

necessary price by the competi- 
occupy their farmers, but by that of the landlords them* 

Lands with. Though there must necessarily be a very 

out paying wide difference, in any country of considerable ex- 
Kent. tent, between the best and worst soils, still the gra- 
dation from the one extreme to the other is gradual, 
and almost imperceptible.' The best differ but little 
from those which are immediately inferior to them, 
and the worst from those immediately above them. 
And hence it is just as impossible to point out the 
precise point where the first quality ends and the se- 
cohd begins, or where the second ends and the third 
begins, as it is to point out the precise point where 
the contiguous colours of the rainbow differ. Now, 
suppose that the numbers 1, 2, 3, 4, 5, 6, 7, 
&c. designate the different qualities of soil in an ex- 
tensive country, and suppose that the effectual de- 
mand for raw produce is such as will just afford the 
common and average rate of profit to those who cul- 
tivate land of the Ji/IA degree of fertility, or that re- 
presented by No. 5 : when such is the case, there 
can be no doubt that No. 5 will be cultivated ; for, 
besides the peculiar attractions which agriculture 
possesses, it would be quite as advantageous to cul- 
tivate it as to engage in any other business. It 
would not, however, be more advantageous ; for its 
produce would yield no surplus in the shaj^c of rent. 
But suppose that a combination took place among the 
proprietors of Nos. 1, 2, 3, 4, and 5$ to withhold a 
portion of their produce from market ; and that, in 
consequence of this, or any other cause, the price of 
corn is raised ever so little above the ex pence of its pro- 
duction on No. 5 ; in that case, it is obvious that soils 
of the very next degree of fertility, or that that portion 
of No. f), which, in point of productive power, differs 
extremely little from No. 5, would be instantly brought 
under cultivation ; and the increased supply would 
infallibly sink prices to the level that would just af- 
ford the average rate of profit, and no more, to the 
cultivators of No. 5, or of the poorest soils which the 
supply of the effectual demand renders it necessary 
to cultivate. It is quite the same thing, therefore, in 
.so far as price is concerned, whether a country is ap- 
propriated or not. When it is appropriated, prices 
arc kept down to their lowest limit by the competi- 
tion of the landlords. And it is by the self same 
principle, — the cost of producing that portion ^ the 
necessary supply raised in the most unfavourable cir^ 
cumstances , — that the price of raw produce is deter- 
mined in England and France, as it is determined in 
New Holland and Illinois. 

Docs not nr. But then it is said, that this reasoning involves a 
rount both contradiction, — that it accounts both for a rise and a 
fall of price in the same way, or by an extension of 
Price in the tiultivation ! In point of fact, however, it does no 
same W.iy. such thing. The market price of corn will always be 
low where it is cheaply produced, as in Poland ; and 
it will occasionally be low where it costs a great 
deal to produce it, when a redundant supply is 
brought to market, as is the case in England at this 
moment. Suppose, as before, that the effectual de- 
mand for corn in Great Britain is at present such as 
will just enable lands of the^//A degree of fertility to 
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be cultivated ; but that, owing to variable harvests, 
to injudicious encouragement held out by the Legis- 
lature, to the ardour of speculation, to the miscalcu- . ^ ^ 

lation of farmers, or to any other cause, lands of the 
sixth degree of fertility have been cultivated; the in- 
creased quantity of produce that must thus be thrown 
on the market will plainly depress prices to such 
an extent, that, instead of yielding average profits 
to the cultivators of No. C, they will not yield them 
to the cultivators of No. 5. But they will yield more 
to the cultivators of No. 5 than to those of No. 6 ; 
the latter, therefore, will be first driven from their 
business; and when they have retired, prices will 
rise, not indeed to such a height as to enable No. 6 
to be cultivated, but so high as to enable the culti- 
vators of No. 5 to continue their business ; that is, as 
we have already shown, to the precise sum that will 
enable the raisers of the last portion of the produce 
necessary to supply the effectual demand to obtain 
the common and average rate of profit. Should the 
demand, instead of continuing stationary, increase so 
that it could not be supplied without cultivating 
Nos. 6 and 7, the price will have to rise in propor- 
tion to the increased expence of cultivating them. 

But to whatever extent the demand might increase, 
still, if such an improvement were made in agricul- 
ture, or in the art of raising corn, as would enable 
the supply to be obtained from No. 1 only, the price 
would necessarily and infallibly fall to the precise 
sum that paid the cxpences of its cultivators, and 
rent would entirely disappear. 

This analysis of the nature and causes of rcntI)i^tin(tu 1 n 
discovers an important and fundamental distinction ^ciwecn 
between agricultural and commercial and 
facturing industry. In manufactures, tho worst ma- farturcL nvA 
chincry is first set in motion, and every day its t'oniiumv. 
powers arc improved by new inventions ; and it is 
rendered capable of yielding a greater amount of 
produce with the same cxpence. And as no limits 
can be assigned to the quantity of improved machi- 
nery that may be introduced — as a million of 
steam-engines may be constructed for the same, nr 
rather for a less, proportional expcncc than would be 
required for the construction of one — the competi- wf 

tion of capitalists never fails to reduce the price f'f 
manufactured commodities to the sum which thcdnni toiail 
least expensive method of production necessarily rc- in rrm. 
quires for their production. 

In agriculture, on the contrary, the best machinery, Tcmlmcy of 
that is, the best soils, are first brought under culti-^K”f“h“>'“l 
vation, and recourse is afterwards had to 
soils, requiring a greater expenditure of capital arid 
labour to produce the same eunplies. The improve- 
ments in the construction of farming implements, 
and meliorations in agricultural management, wiiich 
occasionally occur in the progress of society, really 
reduce the price of 'raw produce, and, by making 
less capital yield the same supplies, have a tendency 
to reduce rent. But, the fail of price which is per- 
manent in manufactures^ is only temporary in agri- 
culture. A fall in the price of raw produce, by en- 
abling every class to obtain greater quantities than 
before, in exchange for their products or their la- 
bour, raises the rate of profit, and leads, of course, 
to an increased accumulation of capital. But the 
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Nature ar.<l industry of a nation being always in proportion to 
CauMsof the amount of its capital, this accumulation ncces- 
sarily leads to a greater demand for labour, to 
higher wages, to an increased population, and, con- 
sequently, to a further demand for raw produce and 
an extended cultivation. Agricultural improvements 
clieck for a while the necessity of having recourse 
to inferior soils and the rise of rents ; but the check 
can only be temporary. The stimulus which they, 
at the same time, give to population, and the natu- 
ral tendency of mankind to increase beyond the 
means of subsUtence, is sure, in the end, to raise 
prices, and by forcing recourse to poor lands, to 
raise rents. 

.mil com Mr Malthus has, in illustrating this important 
Vi tn between agricultural and manufacturing 

til a Scries"* doctrine of rent in a clear and 
.•I'Macliines, striking point of view. The earth," he observes, 
endowed lias been sometimes compared to n vast machine, 
with differ- presented by nature to man for the production of 
?ivc I’i^'crs materials ; hut to make the resem- 

blance more ju^t, as fur as they admit of compari- 
son, we should consider the soil as a present to man 
of a great number of machines, all susceptible of 
continued improvement by the application of capital 
to them, but yet of very different original qualities 
and powers. 

** This great inequality in Mie powers of the ma- 
chinery employed in procuring raw produce, forms 
one of the most remarkable ieaturcs which distin- 
guishes the machinery of the land from the ma- 
chinery employed in manufactures. 

When a machine in manufactures is invented, 
which will produce more finished work with less la- 
bour and capital than before, if there be no patent, 
or as soon as the patent is over, a sufficient number 
of such machines may be made to supply the w'hole 
demand, and to supersede entirely the use of all the 
old machinery. The natural consequence is, that 
the price is reduced to the price of production from 
the best machinery, and if the price were to be de- 
pressed lower, the whole of the commodity would be 
withdrawn from the market. 

The machines which produce corn and raw ma- 
terials, on the contrary, arc the gills of nature, not 
the works of man ; and we find by experience that 
tliesc gills have very different qualities and powers. 
The most fertile lands of a country, those which, 
like the best machinery in manufactures, yield the 
greatest products with the least labour and capi- 
tal, arc never found sufficient to supply the effective 
demand of an increasing population. The price of 
raw produce, therefore, naturally rises till it becomes 
sufficiently high to pay the cost of raising it with in- 
ferior machines, and by a more expensive process ; 
and, as there cannot be two prices for corn of the 
same quality, all the other machines, the working of 
which requires less capital compared with the pro- 
duce, must ^kld rents in proportion to their good* 
ness. 

« Every extensive country may thus be considered 
as possessing a gradation of machines for the pro- 
duction of corn and raw materials, including in this 
gradation not only all the various qualities of poor 
12 


land, of which every large territoiy has generi^Ily anNsttue and 
abundance, but the inferior machinery which may be 
said Co be employed when good land is further and , ^ 

further forced for additional produce. As the price 
of raw produce continues to rise, these inferior ma- 
chines arc successively called into action ; and, as 
the price of raw produce continues to fall, they are 
successively thrown out of action. The illustration 
here used serves to show at once the necessity of the 
actual price of corn to the actual produce, and the 
different effect which would attend a great reduction 
in the price of any particular manufacture, and a 
great reduction in the price of raw produce. 

1 have no hesitation, then, in affirming that the 
reason why the real price of corn is higher and con- 
tinually rising in countries which are already rich, 
and still advancing in prosperity and population, is 
to be found in the necessity of resorting constantly 
to poorer land — to machines which require a greater 
expenditure to work them — and which consequently 
occasion each fresh addition to the raw produce of 
the country to be purchased at a greater cost ;^in 
short, it is to be found in the itn]>ortant truth that 
corn is solid at the price necessary to ifield the actual 
supply ; and that, as the production (tf this supply bv~ 
comes more and more dt Dicult, the prtcc t Ues in pro* 
portion* 

I hope to be excused for having dwelt so long, 
and presiDted to the reader in various forms the 
doctrine that corn, in reference ‘to the quantity ac- 
tually produced, is sold nt its necctisary price like 
nian'ufucturcs,* because 1 consider it as a truth of the 
highest importance, which has been entirely over- 
looked by the economists, by Dr Smith, and ail 
those writers who have represented raw produce as 
selling always at a monopoly price .*' — {^Inquiry into 
the Nature and Progress (y lient, p. 37.) 

It appears, therefore, that in the earliest stages of 
society, and when Only the best lands are cultivated, 
no rent is ever paid. The landlords, as such, do not 
begin to share in the produce of the soil until it be- 
comes necessary to cultivate lands of an inferior de- 
gree of fertility, or to apply capital to the superior 
lands with a diminishing return. Whenever this is 
the case, rent begins to be paid ; and it continues to 
increase according as cultivation is extended over 
poorer soils ; and diminishes according as tliesc 
poorer soils arc thrown out of cultivation. Rent, 
therefore, depends exclusively on the extension of 
tillage. It is high where tillage is widely extended 
over inferior lands; and low where it is confined 
to the superior descriptions only. But in no cose 
dues rent ever ehter into price. For, the produce 
raised on the poorest lands, or with the capital last 
applied to the cultivation of the soil, regulates the 
price of all the rest ; and this produce never yields 
any surplus above the common and average rate of 
profit. 

It being thus established that the circumstance of 
land being appropriated, and rent paid to the land- 
lords, cannot aff'cct the price of commodities, or make 
any difference whatever on the principle which regUf 
iates their exchangeable value in the earliest stages 
of society, we proceedi in the next place, to inquire 
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Exchange* into the effects of the accumulatibn and employment 
•ble Value, capital, and of the rise and fall of wages on the va« 
lue of commodities. 

Sect. Vf ••^Effect qf the Accumulation and Employ- 
ment of Cauital, and 6f FluctuaiioM in the Rale of 
Wages on Exchangeable Valuer 

Value of It will be remembered, that the comparative quan- 
Commodi- titles of labour required to produce commodities and 
to bring them to market, formed, in the early ages 
AmoUt of society, and before capital was accumulated, the 
imniediato principle by which their comparative or exchange* 
Labour and ab)c value was regulated. But capital is* nothing 
ofCainttti more than the accumulated produce of anterior la- 
thSr^rro-*” employed in the production of 

duction. ' commodities, their value must plainly be regulated, 
not by the quantity of immediate labour only, but by 
the total quantity of immediate labour and of accu- 
mulated labour, or capital, which have been neces- 
sarily laid out in their production. Suppose that an 
individual can by a day’s labour, without the assist- 
ance of any capital whatever, kill a deer ; but that 
it requires a day’s labour to construct weapons ne- 
cessary to enable him to kill a beaver, and another 
day's labour to kill it, it is evident, supposing the 
weapons to have been rendered useless in killing the 
beaver, that one beaver really took as much labour 
to kill it as was required to kill two deer, and must, 
therefore, be worth twice as much. The durability 
of the weapon^, or capital of the beaver hunter, is 
obviously an element of the greatest importance in 
estimating the value of the animals killed by him. 
Had the weapons been more durable than we have 
supposed, — had they served, for example, to kill 
twenty beavers instead of one, then it is plain the 
quantity of labour required to kill a beaver would 
only have been one twentieth more than the labour 
required to kill a dcer,-and the animals would, of 
course, have been exchanged in that propoi’tion to 
each other. With every extension of the duration of 
the weapons, the value of the deer and the beaver 
would obviously be brought still nearer to equality. 

It appears, therefore, inasmuch as capital is no- 
thing but anterior labour, that its accumulation and 
employment cannot affect the principle whieh makes 
the exchangeable value of commodities dependent on 
the quantities of labour required for their production. 
A commodity may be altogether produced by capi- 
tal, without the co-ciperation of any immediate la- 
bour whatever, and, if so, its value in exchange will 
plainly be regulated by the quantity of capital, that 
is, of labour expended in its production : or it may 
be partly produced by capital, and partly by imme- 
diate labour, and then its exchangeable value will be 
proportioned to the sum of the two, or, which is still 
the same thing, to the total quantity of labour be- 
stowed upon it. The jprinciples wc have now laid 
down are almost self-evident, and we are not aware 
that they have been disputed by any political eco- 
nomist of consideration ; but a considerable differ- 
ence of opinion is entertained respecting the effects 
occasioned by the employment or workmen by ca- 
pitalists, and by fluctuations io the rate of wages, on 
value. 
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It docs not, however, seem to us that there is Cxchom- 
much room for these differences. . Suppose that a *hlc V shic- 
certain quantity of goods, twenty pairs of slock* 
ings for example, manufactured by indepciident of 

workmen, freely exchanged for forty pairs of gloves Workmea 
also manufactured by independent workmen, they |>y Capital- 
would necessarily continue to do so, provided 
quantity of labour ..forme^y required for their pro- priccof 
duction continued invariable, aUer the workmen hod Commodi- 
been employed by some master manufacturer. In^ci. 
the first cose it is true, as Dr Smith has observed, 
that the whole goods produced by the workmen 
would belong to themselves, and that, Jn the second 
cose, they would have to share them with others. 

But it must be recollected, that in the first case the 
capital, or accumulated labour, made use of in tlic 
production of the commodities, belonged lathe wotk^ 
men, and that in the latter caso it has been furnhhed 
them by others* The question then comes to be, Can 
the circumstance of the labourers voluntarily agrec- 
ing to give a portion of the commodities produced 
by them, as an equivalent, or compensation for the 
advantage and assistance derived from the use of the 
capital, or labour of others, afford any ground for 
raising the value of the commodities ? It is evident 
it cannot. The profits of stock are only another 
naoK for the wages qf accumulated labour* They 
make a part of the price of every commodity in 
whose production any portion of capital has been 
wasted. But whether the capital belongs io the 
labourer himself, or is furnished him by anotlier, is 
obviously of no consequence. When the capital 
does not belong to the labourer, the commodities 
produced by him are divided into two specific por- 
tions, whereof one is the return for the immediate 
labour, and the other for the capital, or accumulated 
labour, e^pepended in producing them. But the ag- 
gregate value of the commodities is precisely the 
same into how many portions soever they may be di- 
vided. A shoemaker who manufactures shoes on 
his own account, must obtain the same rate of pro- 
fit on their sale, that would accrue to a master shoe- 
maker were he ennployed by him as a workman. 

He must not only possess a capital adequate to 
maintain himself and his family until liis shoes can 
be disposed of, but lie must also be able to provide 
himself with a workshop and tools, to advance money 
to the tanner to pay his leather, and to provide for 
various other outgoings, [f he did not, exclusive of 
the ordinary wages ol labour, realize a rate of profit, 
or a compensation for the employment of his caph> 
tai, equal to the profit obtained by the master shoe- 
maker, it would obviously be for bis advantage to 
lend it to him, and to work on his own account ; and 
it is plain, inasmuch as his shoes could not be sold 
for a higher price than those of the capitalist^ that 
he could not realize a greater rate of profit. 

It appears, therefore, that the circumstance of the 
accumulated labour or capitaj, and the immediate la- 
bour required to produce commodities being furnish- 
ed by different classes of people, makes no difference 
whatever on the principle which shows that t^eir 
exchangeable value depends on the total quantity of 
labour necessary for their production. It now only 
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Excbimgf. remains to trace the effects of fluctttatioiia in the 
able Value, wages on price. When we have done thisi 

Klfect of exliausted the subject. 

Fluctuatioin simplify this inquiry, we shall divide it into two 
n the Rate branches. We shall inquire, whether fluctua* 

of Wagea tions in tlie rate of wages have any. and what ef* 
T hi relative value of commodities produced 

by the aid of capitals of equal degrees of durability ; 
and, second^ whether these fluctuations have any. 
and what effects when the capitals employed are of 
unequ(d degrees of durability. 

lit. KfTect 1. When every class of producers employ either 
ofthc&c gx0(j[ Qf circulating capitals, of precisely the same 
when Uie°*** of durability, they must be all equally, affect- 

Capitalicm- cd by a rise or fall of wages. This is a principle 
ployed in which is equally assented to by Mr Ricardo and Mr 
Production Mai thus, 'and which is indeed self-evident. But 
•flwc dcare ** plainly impossible that a 

of DurabL^ or fall of wages can occasion any variation In 
lify. the exchangeable, or comparative value of commo- 
dities. To revert to our former example, let us sup- 
pose that wages, at the rate of one shilling a day, 
were paid by the stocking manufacturer, one pair 
of whose stockings exchanged for two pairs of 
gloves, and that, from some cause or other, the 
wages of his workmen have been doubled, or rais- 
ed to two shillings, the question is, could he now 
obtain a greater quantity of gloves in exchange 
for his stockings ? It is obvious he could not. He 
could not urge the circumstance of his being oblig- 
ed to pay a greater amount of wages to his work- 
men, as a reason why the glove manufacturer should 
'give him more gloves in exchange for his stock- 
ings; for, the latter would liave it in his power 
to reply, that the same rise of wages affected him 
to precisely the same extent. If, therefore, one 
pair of stockings was previously worth two pairs 
of gloves, they would continue to preserve this 
relation to each other, so long as the quantities 
of labour required for their production was not va- 
ried, whatever might be the fluctuation of wages— 
whether they fell to a sixpence, or rose to a guinea 
a day. Even if the price of commodities rose, which 
it could not, when wages rose, that would be of no 
advantage to the producers. ComcAodities are always 
bought by commodities, or by labour. Of what conse- 
quence, then, could it be to a capitalist, when wages 
rose,' to sell his commodities at an equal advance ; 
when he, in his turn, would be obliged to give so 
much more for every commodity which he purchas- 
ed ? Jf wages rise .50 per cent, a producer, a far- 
mer, for example, would be precisely in the same 
condition, whether he sold his corn for ^0 per cent. 
advance, and gave an additional 50 per cent, as he 
would be oblig^ to do, for his hats, shoes, clothes, 

Ac. Sic. or sold his corn at ks former price, and 
bought all the commodities which he consumed at 
the prices he had formerly given for them. 

In order further to illustrate this principle, we 
may be allowed 'to make a supposition, which, al- 
thoi^ it can never actually take place, will serve to 
•dollar doctrine in a clearer point of view. Should 
the quantities of labour required for the production 
of every species of corosaodities be increased in ex- 
actly the same proportion, it is plain their exchange- 
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able values would remaiii unaltered. Their real Ssehaoge- 
price would, however, be augmented. A budiel 
corn would not then exchange for a greater quan- 
tity of muslins or of broad cloth, than it did before 
the increased expence of its pr^uction ; but each 
would be the produce of a greater quantity of labour. 

In such circumstances, the prices of commodities 
would remain stationary, while the wealth and com- 
forts of the society would be materially diminished. 

Every person would have \o make greater exertions 
to obtain a given quantity of any one commodity ; 
but as the expence of producing aU commodities is, 
by tlie supposition, equally increased, it would not 
he necessary to make any greater exertions to ob- 
tain one than another, and their comparative values 
would be totally unaffected. 

But, if a general and equal increase of the quantity 
of labour required fj^r the production of commodities 
could not alter their relative values to one another, 
how is that to be effected by a general and equal in- 
crease of the wages paid for that labour ? The thing 
is obviously impossible. If a beaver exchanged for 
a deer, ^hen wages were at one shilling a day, 
it must do the same when they are increased to 
two shillings, or ten shillings, or twenty shillings. 

However high wages might be raised, the market- 
price of the beaver and deer would continue un- 
changed. After wages had been raised, the value 
of tlie deer would be differently- divided — a greater 
share would belong to the labourer, and a less to the 
capitalist ; bu( that would be the only effect produced. 

The real price of the commodities would not be in 
the least influenced by this rise of wages. The 
quantity of labour required for their production 
would not be increased ; and it would, therefore, be 
equally easy to obtain them. 

11. We have seen by the investigation under the 2d. EfTect 
preceding head, that, where the fixed cr circulating , 
capitals employed in the production of commodities 
are of equal degrees of durability, fluctuations in the Capitals em- 
rate of wages aflect all classes of producers to the ployed in 
same extent, and have, therefore, no influence on ^'o^hiction 
the exchangeable value of commodities, or on their 
price. But when the capitals employed are of differ-- oi' OurabU 
ent degrees of durability, this is not the case. Hty. 
Fluctuations in the rate of wages cannot, in such 
circumstances, equally affect every class of produ- 
cers, and the natural and indestructible equilibrium 
of profit could not be maintained without a variation 
in the relative value of their products. To illus- 
trate this, let us suppose, that a certain quantity of 

f oods, the produce of fixed capital or machinery 
tted to last many years, freely exchange for a cer- 
tain quantity of other goods entirely produced by 
manual labour. It is plain they could not continue 
to he exchaimed on this footing, after a rise or fall 
of wages, ^r the proprietor of the machinery 
would be very little affected by such fluctuations, 
while the proprietor of the goods produced by ma- 
nuaL labour would be very seriously affected by 
them. And, therefore, when wages fluctuate, the 
relative values of the goods produced by capitals of 
different degrees of durability mui^t also fluctuate— 
that is, they inust be adjusted so that they may still 
continue to yield the same common and average rate 
10 
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KsehaDge- of profit. Let uf now endeafoor to trace the mode 
able Value, in which thia adjustment is effected. 

The arguments we hare brought forward^ to show 
the impossibility of fluctuations in the rate of wages^ 
affecting the exchangeable ralue of commodities 
produced, by capitals of the same durability, were 
first advanced by Mr Ricardo. He, too, was the 
first who endeavoured to analyse and discover the 
precise effects of fluctuations in the rate of wages 
on commodities, when the capitals employed in their 
production were not of the same degree of durability. 
The results of his researches in this most difficult 
branch of the science were still more important, and 
more completely at variance with the universally re« 
ceived opinions of political economists. Mr Ricar- 
do not only showed that it was impossible for any 
rise of wages to raise the price of a// commodities ; 
but he also showed, that in many cases a rise of 
wages necessarily led to a fall of prices, and a fall of 
wages to a rise of prices ! The novelty of these opi* 
nions,and the talent and ingenuity with which they were 
supported, immediately recommended them to gene- 
ral notice ; and the repeated examinations to which 
they have been subjected have served to confirm 
their truth, and to set them in a still clearer point of 
view. Some of the subordinate doctrines respecting 
value advanced by Mr Ricardo in the first and se- 
cond editions of his Principles of Political Economy 
and Taxation^ were opposed by MrMalthus in his 
recent publication. But Mr Malthus does not at* 
tempt to invalidate the leading principles established 
by Mr Ricardo; and the alterations and corrections 
which the latter has made in the third edition of his 
work, have gone far to remove the objections of Mr 
Malthus. 

ifaltise Suppose a manufacturer has a machine worth 
of Wages L. 20,000, of a high degree of durability, and which 
lowers Pro- without the assistance of any manual labour, 
lowci^^the*** produce commodities. If profits were at 10 per 
Value of cent.j the commodities produced by this machine 
floods cliief- would sell for L. 2000, together with a very small 
Jy addition to replace its wear and tear. • Now, it is 

CapitoAr certain, that if, from any cause whatever, pro- 

Modiincry. fits either rise or fall, the price of the goods produced 
by this machine would also rise or fhll.^Malthus's 
Principles of Political Economy^ p. 92.) If profits 
were to rise to 1 6 per cent., the price of the goods pro- 
duced by the machine must, in order that its owner 
may obtain the same profit with other capitalists, rise 
to L. 3000; and if, on the other hand, profits fall to five 
percent; the price of his goods must, for the same rea- 
son, fall to L. 1000. If, therefore, it can be shown that 
a rise of wages reduces the rate of profits, it is plain it 
must also reduce the exchangeable value, or price, of 
all such commodities as are chiefly produced by ma- 
chinery, or fixed capital of a conbiderable degree of 
durability, or by circulating capital returnable at 
distant periods, and vice versa* But it is not difficult 
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to show that this is mIIv the caaoi and that, in point' 
of fact, profits always mil when wages rise, and riM 
when wages fail. 

It IS plain, from what has been previousl^y stated, 
that to whatever extent wages might rise, it'would 
be impossible for the producers of any species of 
commodities, whether the capitals employed in their 
production were returnable in a day, or week, or any 
other period, to obtain a larger share of the commo- 
dities produced by others of tho same c/oss,— that is, 
whose capitals were returnable in equal periods with 
their own. Suppose wages rise ten or twenty per 
cent; that would not enable the holder of a capital 
returnable every month, or every twelve montlis, to 
obtain any additional value in exchange for hU com- 
modities from such of his fellow capitalists as were 
affected to precisely the same extent with himself by 
the rise of wages,— that is, whose capitals were re- 
turnable in the very same period as his own. This is 
as absolutely impossible as it is to change the relation 
of proportional numbers by multiplying or dividing 
them all by the same number ; and, therefore, it can- 
not be true that a rise of wages will raise the price of 
any one commodity, as compared with all other com- 
modities. 

But, if a rise of wages cannot do this, it is demon- 
strably certain it must lower profits. Let us sup- 
pose that the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10, represent capitals of corresponding degrees of 
durability. When wages fluctuate, the proprietors 
of the least durable capitals, numbers 1, 2, 3, 4, and 
5, are plainly more affected thereby than the pro- 
prietors of the more durable capitals, numbers o, 7, 

8, 9, and 10. Let us suppose that wages rise, and 
let ua endeavour to discover what would-be the ef- 
fect of this rise on the holder of a capital of the tenth 
degree of durability. We have already shown that 
whatever might be the amount of the rise — whether 
it were 1, 10, or 100 per cent; the bolder of such a 
capital could not possibly obtain any additional quan- 
tity of the commodities belonging to other producers 
whose capitals were also of the tenth degree of dura- 
bility ; and in so far, therefore, as this class of com- 
modities is concerned, profits will be reduced to the • 
precise extent that wages have risen. But the hold- 
ers of the other capitals are all of tliem more affected 
by the rise of wages than the holders of No. 10 ; and 
if we took either of them as a standard by which to 
measure profits, they would appear to have fallen in 
a still greater proportioA. 

It is Absolutely certain, therefore, that prqfits iwry profits ^ary 
inversely as wages, — that is, they fall when tuag^sinvendy as 
rise, and rise when wages fall*- But owing to the 
ferent and ever varying proportiodk in which fixed 
and circulating capital and immediate labour are em- 
ployed in the production of commodities, it is ex- 
tremely difficult to discover the precise extent to 
which any given fluctuation in the rate of wages af- 


* So small a sum as two shillings and elevenpence would be sufficient for this purpose, if the machine 

would last for 100 years ; for an annuity of two shillings and elevenpence accumulating for 100 years 
at 10 per cent., would, at the end of that period, amount to L* 20,000. 

VOL. VI. PAHT I. L 1 
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Kxdmoge- fecto pro6ts. We ahall^ however, state three differ- 
g|,( cases which will briefly, and, we hope, satisfac- 
torily, elucidate the manner in which fluctuations in 
the rate of wages always operate, and the method to 
be followed in estimating their influence on profits. 
MtthiMlof If all commodities were produced by immedi- 
cstiniatina atc labour, or by capital employed in the payment 
Uie KffectB of wageSj it is obvious that every rise of wages would 
iwM ^n^thc equal full of profits. A capitalist who cm- 

JiAtcof ployed L. 1000 in the payment of wages, must, if 
Wagth on profits were at 10 per cent.^ sell the commodities for 
ProfitK. L. 1 1 00. But when wages rise 5 ner cent*, or to 
L. 1050, he would not be able to sell his commodi- 
ties for more than L. 1 100 ;ybr moneif is itself a com- 
modity, and as, by the supposition, all commodities 
are produced by immediate labour, the rise of wages 
would ajffect the producers of money in the very same 
degree that it affected all other producers* In this 
case, therefore, it is plum every rise of wages will 
equally sink profits, and every fail of wages will 
equally raise them. 

3. If all commodities were produced, one-half by 
immediate labour, and the other half by capital, pro- 
fits would only fall to half the extent thatr wages rose. 
Suppose a capitalist employs L. 500 in the payment 
of wages, and L. 500 as a fixed capital, when profits 
are at 10 per cent*, the commodities produced must, 
as before, sell for L. 1 100. If wages rose 5 f^r cent., 
tlic capitalist would liave to pay L. 535 as wages, and 
would, consequently, only retain L. 75 as profits. In 
this case, therefore, a rise of wages to the extent of 
5 per cent, would, because of the employment of 
equal quantities of capital and immediate labour in 
the production of commodities, only sink profits 
per cent, * 

3* If all commodities were produced by capital of 
a high degree of durability, the capitalists, it is ob- 
vious, would not be at all affected by a rise of wages, 
and profits would, of course, continue as before. 

Now, suppose that commodities, instead of being 
wholly produced eiilicr by immediate labour, as in the 
first case, or wholly by equal quantities of immediate 
labour and of capital, as in the second, or wholly by 
fixed capital as in the third, are partly produced in the 
one mode and partly in the other, and let us see what 
effect this increase of 5 per cent- in the rate of wages 
would have on their relative values. To facilitate this 
inquiry, wc shall distinguish these three descriptions 
of commodities by the Nos. 1, 2, and 3. Now, it is 
quite evident that the rise of wages has affected No. 

1 22 per cent* more than it has affected No. 2, and 
5 per cent* more than it has affected No. 3. ^ No. 1 
must, therefore, as compared with No. 2, have risen 
22 percent* in ckcliangeablc value, and as compared 
with No. 3, it must have risen 5 per cent* ’, No. 2 
must have fallen 22 per cent, a^ compared with No. 

1, and risen 22 per cent, as compared with No. 3;. 
and No. 3 must nave fallen 5 per cent* as compared 
with No. 1, and 22 per cent, as compared with No. 

2. If wages, insteaa of rising, had fallen, the same 


effects would obviously have been produced, but in a Excbai^ 
reversed order. The proprietors of the commodities sMc VJut, 
of the class No. 1 would gain 5 per cent, by the fall; ^ 
those of No. 2 would gain 22 per crnf«i and those of 
No. 3 nothing ; and the relative values of these com- 
modities would be adjusted accordingly. * 

Thus, then, it appears, inasmuch as any commo- General 
dity taken for a standard by which to estimate the ^ 
relative values of other commodities, must itself jquetua- 
produced b^ capital returnable in a certain period, tiong. 
that when wages rise, all commodities produced by 
LESS durable capitals than those which produce the 
tommodity taken for a standard, will rise in exchange^ 
able value, and all those produced by more durable ca^ 
pilals will fall ; and conversely when wages are re* 
duevd. Suppose, us before, that the Nos. 1, 2, 3, 4, 

5> 7, 8, 9, and 10, represent capitals of correspond- 

ing degrees of durability. If a commodity produced 
by the least durable capital. No. 1, and which may 
be supposed to be wholly employed in the payment 
of wages, be taken for a standard, all commodities 
whatever produced by the other and more durable 
capitals wculd fall in value when wages rose ; and if 
wc suppose those produced by No. 2 to decline I 
piT cent., those produced by No. 3 would decline 2 
per cent., those produced by No. 4 3 per cent., and 
so on until we arrive at No. 10, which will have 
fallen 9 per cent, if, on the other hand, a commo- 
dity produced by the most durable capital. No. 10,' 
and which may be supposed to consist wholly of 
liiglily durable machinery, be made the standard, 
when wages rise all the commodities produced by 
the other less durable capitals would also rise ; and 
if those produced by No. 9 rose 1 per cent., those 
produced by No. 8 would rise 2 per cent., and those 
produced by No. 1 9 per cent* If a commodity pro- 
duced by capital of a medium degree of durability, 
as No. 5, and which may be supposed to consist half 
of circulating capital employed in the payment of 
wages, and half of fixed capital or machinery, be 
taken as a standard, the commodities produced by 
the less durable capitals, Nos. 4, 3, 2, and 1, will rise 
with a rise of wages, on the former hypothesis, the 
first, or No. 4, 1 per cent,, the second, or No. 3, 2 
per cent*, See. ; while those produced by the more 
durable capitals, Nos. 6, 7» 8, 9, and 10, will fall, 
the first, or No. 6, 1 per cent., the second, or No. 7, 

2 per cent., &c. exactly the reverse of the other. 

Hence it is obvious that the effect which variations 
in the rate of wages have on price w'ill principally 
depend on the nature of the capital employed in the 
production of gold and silver. Whatever may be 
the proportions of circulating capital appropriated to 
the payment of wages, and of fixed capital employ- 
ed in the production of the material of which money 
is made, all those commodities which are produced 
by the agency of a greater quantity of labour and 
with less fixed capital or machinery, will rise when 
wages rise, and fall when wages fall ; but those that 
are produced by the agency of a less quantity of la- 


* The examples we have here given are substantially the same with those given by Mr Mill. See bis 
valuable work entitled Elements of Political Economy^ p. 77- 
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hour, and with more fixed capital or machinery, 
will fall when wages risoi and rise when wages fall ; 
and those that are produced in nearly the same cir* 
cumstancesi or by ^e agency of the same quantities 
of circulating and fixed Capital as money, will not be 
afiected bv the fluctuations of wimes. 

Variationf It should, however, be observed' that the variations 
of Ux- in the exchangeable value of commodities caused by 
^langeable variations in the rate of wages, are confined within 
ed by Flue, na^fow limits, and can hardly, in any circum- 
tuation»in Stances, exceed 6 or 7 per cenU^ There can be no 
tlie Rate of rise of wages without a fall of profits. The produce 
S wS or rather of the capital which pays no 

narrow ]i“" font, and which governs the price of all the rest, is 
hiits divided between the farmer and the labourer, and 
the more that is given to the latter, the less will 
plainly remain for the former. The same is the case 
in every other department of industry. Whenever, 
therefore, wages rise, profits necessarily and unavoid- 
ably fall : and this fall not only checks the rise that 
would otherwise take place in the price of the goods 
produced by less* durable capitals than the medium 
in which price is estimated ; but it also checks the 
fall that would cake place in the price of the goods 
produced by more durable capitals. To exemplify 
this. Jet us suppose a manufacturer employs a capi- 
tal of L. 10,000, onc-half being employed as ma- 
chinery, and the other half as a circulating capital 
appropriated to the payment of wages. If profits 
arc at 10 per cenU^ the goods produced by the manu- 
facturer must sell for L. 11,000. Now, suppose 
wages to rise one per cenL^ if the price of the goods 
were proportionably increased, they would have to 
sell for L. 11,050. Bui they would not bo propor-* 
tionubly increased; for every rise of wages must 
lower profits. Suppose, then, that profits are re- 
duced ^ per cen/., the goods will still sell for L. 1 1,000, 
the increase of L. 50 caused by the rise of wages, 
being just equivalent to the fall of L. 50 caused by 
tho reduction of profits. Although, therefore, a 
rise of wages has a necessary tendency to raise 
the exchangeable value of one class of commodi- 
ties, and to lower that of another class, the fall 
of profits, which must inevitably follow every rise 
of wages, has a different effect, and tends to sink 
the price of the commodities which the increase 
in the rate of wages would raise, and to elevate 
the price of those which the same increase would 
sink. In the great majority of cases, these opposite 
effects mutually balance each other ; and prices con- 
tinue nearly the same, after a fall or rise of wages, 
as before. 

** This is not the case with the other great cause 
of variations in the value of commodities, namely, 
the increase or diminution in the quantity of labour 
necessary to produce them. An alteration in the per- 
manent rate of profits, to any great amount, is the 
effect of causes which do not operate but in the 
course of years; whereu alterations in the quantity 
of labour necessary to produce commodities are of 
daily occurrence. Every improvement in machinery. 
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in tool/, in building, id raising the raw material, saves Bariian^ 
labour, and enables us to produce the coinmodit^r to V alue, 
which the improvement is applied with more facility, 
and, consequently, its value alters. In estitaating, 
then, the causes of the variatfon in the value of com- 
modities, although it would be wrong wholly to omit 
the consideration of the effect produced by a rise or 
fall of labour, it would be equally incorrect to attach 
much importance to it ; and, consequently, in the 
subsequent part of this work, though I shall occa- 
sionally refer to this cause of variation, 1 shall con- 
sider all the great variations which take place in the 
relative value of commodities to be produced by the 
greater or less quantity of labour which may be re- 
quired to produce them." (llicardo, Principles^ &c. 

P- 33.) 

The universally received opinions respecting the Varmtioij*. 
effect of a rise of wages on the price of commodities in the Rate 
have obviously originated from arise in the money price 
of commodities being almost always confounded with a Vomi! 

rise in their real price. But these two things are total* lar Opinidn. 
ly distinct. Real loa^est as wo shall afliTwards show, 
depend on (he^proporiion of the produce of tnduslr if which 
belongs to ike labourer. They are high when this pro- 
portion is large, and they are low when it is small. 

It is to real wages that we always refer. And it is 
plain, that every inference respecting the rate of real 
wages, drawn from fluctuations in the rate of money 
wages at different periods, must be completely erro- 
neous, if we have not estimated such money wages 
with reference to the relative values of money and 
commodities at the time when the fluctuations took 
place. The money wages of labour may be raised from 
Is. to 28. or 5s. a-day ; and the real wages of labour 
may, notwithstanding, be all the while diminishing. 

This has been actually the case in Britain during the 
last thirty-five years. Money wages were in 1810 
double what they had been in 1790 ; but, as the ex- 
changeable value of our currency had, in the inter- 
val, been paore than proportionably reduced, the 
price of commodities rose still faster than wages ; 
and the proportion of the produce of industrj^ be- 
longing to the labourers, or their real wages, was 
consequently diminished. In such a case, to ascribe 
the rise of prices to the rise of wages would be evi- 
dently absurd. In no case, however, will it be found 
that a rise of real wages will raise the price of all 
commodities. A large class will remain stationary, 
after wages rise ; another class will rise a little ; and 
another class will fall a little. All considerable va- 
riations in Che relative value of commodities are Une 
consequence of variations in the quantity of labour 
required for their production, and not of variations 
in the rate at which that labour is paid. 

Colonel Torrens contends, in his late valuable 
work on the Production of Wealthy in opposition to Value 
the theory we have now endeavoured to establish, diiies dw!r" 
that aller capital has been accumulated, the relative, not depend 
or exchangeable value of commodities, is no longer, 
as in the early stages of society, determined by the ^ 
total quantities of labour required to bring them tOemuil^'ed iu 

tlieir Fro- 

■ -.■■■■ ■ ■ • duction. 


Ricardo On the Principles of Political Economy and Taxation^ 3d edit. p. S3. 
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Richuge- market, but by the quantities of capital expended on 

able Value. production. At bottom, however, this theory 
is precisely the same with that which we' have just 
explained. Capital is nothing but immediate labour 
accumulated ; and to say that the exchangeable va« 
lue of commodities depends on the quantity of it em- 
ployed in their production, is only another way of 
expressing the identical proposition we have illus- 
trated. Colonel Torrens, however, and those who 
agree with him, cbntend that the difference between 
the two theories is not apparent but real. If," 
say they, two capitalists employ equal stocks, the 
one in paying the wages of masons employed to 
build a house, and the other in purchasing wine af- 
ter it has been put into casks, and keeping it until it 
has become fit for use, then, as the products of equal 
capitals must always be equal, the house and the 
wine will be worth precisely the same sum, though 
it is plain they are produced by very different quan- 
tities of labour." This case is very ingeniously put ; 
and it deserves attention from the opportunity wnich 
it affords of explaining a point respecting which 
there has been a great deal of misconception. At 
first sight, it certainly seems as if both accumulated 
labour and immediate labour had been employed in 
the construction of the house, and accumulated la- 
bour only in the production of the wine. But, in point 
of fact, all that is done in either case is, to change the 
form equal capitals ; to transmute, if we may so 
speak, a certain quantity of capital, through the me- 
dium of human hands, into a house; and to transmute 
the same quantity of stock, through the medium of na- 
tural powers, Into wine fit for drinking. * I'he capital 
which is consumed by the mason in food and clothes 
is plainly not expended on the house, but on himself; 
and it is his immediate labour only, or the exertion 
of his physical powers, that forms the only labour 
really expended on the house. The employer of the 
mason paid him his wages, not^ as Colonel Torrens 
supposes, in the unreasonable expectation, that he 
would lay out these wages, in addition to the labour 
of his hands, on his house, but that he might lay out 
the wages on himself, and give him his labour as an 
equivalent for them. The object which the builder 
of the house had really in view was, to convert a 
certain amoqnt of capital into a house, and to ac- 
complish this object, it was necessary that the capU 
tal sliould, in the first place, be exchanged for, or 
converted into, the immediate labour of masons. In 
the production of the wine, this species of transmu- 
tation was not necessary ; the effect which had, in 
the first case, been produced by the agency of men, 
being, in the second case, produced by the agency 


of the processes which Nature herself carried on in Bichstim- 
the casks. It is clear, therefore, that no greater'^® 
quantity of labour was required to produce the house 
than to produce the wine. Different agents' y/ere 
employed to convert the Capital into the finished 
commodities, but that was all. The quantity of ca- 
pital which set these agents in motion was, in both 
cases, exactly the samct and, consequently, both pro- 
ducts were brought into existence by the same quan- 
tity of labour. 

The error into which Colonel Torrens has fallen, 
shows^ the necessity, in estimating the cott of com- 
modities, of always separating between the capital, 
or accumulated labour, expended in the payment of 
wages, and the immediate labour which that capital 
employs, 'fhe sum of these two really amounts to 
tmee the quantity of labour actually expended on 
the commodities. The capital given as wages to the 
labourer is merely the price, or equivalent of his la- 
bour; and the cost of producing the commodity 
must, therefore, be determined by the amount of 
wages, or ofimmediate labour given for these wages, 
taken sing^ and not together. When fixed capital is 
used, the cost of the commodity depends, as we have 
already shown, on the quantity of immediate labour, 
or circulating capital, and of fixed capital, necessa- 
rily expended on their production. 

No one can fail to observe how naturally and 
beautifully these conclusions harmonise with the 
principles we endeavoured to establish when treating 
of the production of wealth. We there showed that 
no commodity which it did not require some portion 
of labour to appropriate or produce, could be pos- 
sessed of exchangeable value, or become wealth ; 
and that every diminution of the quantity of labour 
required to produce commodities, lowered their ex- 
changeable value, and made them more easily ob- 
tainable by all classes : And the analysis we have 
now completed shows, that labour is not only essen- 
tial to the existence of exchangeable value, but that 
it is in every stage of society, from the rudest to the 
most improved, the single and only principle tohich 
enters into its composition • * 

Sect. V.^^Prqfiis and Wages vary inversely— Ae* 
cumulation of Capital not the Cause of a Fall of 
Profits — The Increasing Sterility of the Soil shown 
to be the Chief Cause qj a Rise of Wages, and con^ 
sequently of a Fall of ProJUs—Dislinclion between 
Absolute and Proportional Wages. 

Having shown in the previous sections, that no 
part of the produce of the capital last applied to the Woges. 
cultivation of the land, and which regulates the price 


* Sir William Petty had stated, bo early as 1667« that the value of commodities is always regulated by 
the quantity of labour required to produce them ; but Uiere is the same difference between his statements 
and the analysis and investigations of Mr Ricardo, whom we have followed in this section, that there is 
between the conjectures of Pythagoras respecting the true system of the world and the demonstrations of 
Newton. The statement of Sir William Petty is however curious, and we subjoin it : 

If," says be, ** a man can bring to London an ounce of silver out of the earth in Peru in the same 
time that he can produce a bushel of corn, then one is the natural price of the other; now, if, by reason of 
new and more easie mines, a tnan^ can get two ounces of silver as easUy as formerly he did one, then corn wul 
be as cheap at I Os, the bushd as it was before at 5s, catsris paribus,'* ( treatise qf Taxes and Contributions, 
ed. 1679i P- 31.' 
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Prafiti Md of tU the ref goes to ^ landlord as rent, but that 
^■8^ it if exclufirely divided between the capi^^lift and 
the labourer ; and having alfo shown that a rite of 
wages does not raise the value of commodities, it 
followB necessarily and directljr that profit muit 
vary inveruly at wages, that te, they must Jail as 
wages rise, and rite as wages falL The limits to 
which this article has already extended, prevent our 
entering into an investigation of the various circum- 
stances which determine the market rat»of wages. 
It is sufficient to remark, that it can never^ for any 
considerable period, fall below such a sum as is re- 
quired to support the existing labourers^ and to 
ehable them to continue their race. This is termed 
by Dr Smith and Mr Ricardo the necessary rate of 
wages, and forms a limit below which it is quite im- 
possible they can be permanently reduced. But as 
the subsistence of the labourer must always princi- 
pally consist of raw produce ; and as, owing to the 
necessity of resorting to superior soils as society ad- 
vances, its price has a constant tendency to rise, the 
necessary rate of wages must have the same ten- 
dency. Agreeably to this theory, therefore, we 
should expect, that in all newly settled countries, 
and where none but the best soils are cultivated, 
profits would be high; and that in all old settled 
and densely peopled countries, and where soils of a 
very inferior quality are cultivated, profits would be 
comparatively low— and such we find to be really 
die case. 

We might here take leave of this part of our sub- 
ject ; but as the theory we have deduced from the 
conclusions in our previous sections is very difierent 
from the common one, we shall endeavour to set it 
in a still clearer point of view. 

Opinion of Dr Smith was of opinion, that the rate of profit 

iir Smith, varied inversely as the amount of capital, or, in other 
words, that it was always greatest where capital was 
least abundant, and lowest where capital was most 
abundant. He supposed, that, according as capital 
increased, the principle of competition would stimu- 
late capitalists to endeavour to encroach on the em- 
ployments of each other ; and that, in furtherance 
of their object they would be tempted to offer their 
goods at a lower price, and to give higher wages to 
their workmen. {JiVeaUh of Nations^ Vol. II. p. fiS.) 
This theory was long universally assented to. It 
has been espoebed by MM. Say, Sismondi, and 
Storch, by the Marquis Gamier, and, with some 

Rrrorof tfaisgiight modifications, by Mr Malthus. But, not- 

OpiDion. withstanding the deference due to these authorities, 
it is easy to see that the principle of competition 
could never be productive of a general fall in the 
rate of profit Competition will prevent any one 
individual from obtaining a higher rate of profit 
than his neighbours ; but no one will say that com- 
petition diminishes the productiveness of industry^ 
and it is on this that thp rate of profit must always 
depend. The fall of profits which invariably takes 
place, as society advances, and population becomes 
denser, is not owing to competition, but to a very 
different cause— to a diminution ov the* power 
TO EMPLOY CAPITAL WITH ADVANTAGE, resulting 

either frm a decrease in the fertility of the soil, which 
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must he taken into cuUivaiion tii the progress of so* Pnto sad 
cieN, or from an increase of taxation. ^ Ws y^ 

Mr Malthus has demonstrated, that population 
has a constant tendency not only to equal, but to ^^ 
exceed the means of subsistence. But if the sup-Peitiliuof . 
ply of labourers be always increased in propor-thes^ 
tion to^ every increase in. the demand for tneir^""^’!^^ 
labour, it is plain the mere accumulation of capital 
could never sink profits by raising wages — that is,'^fiti. 
increasing the labourer's share of the commodities pro* 
duced by him. It is true, a sudden increase of capi- 
ta would, by causing an unusually great demand for 
labourers, raise wases, and lower profits : but such a 
rise of wages could not be permanent; for the addi- 
tional stimulus it would give to the principle of po- 
pulation would, as Mr Malthus has shown, by pro- 
portioning the supply of labour to the increased de- 
mand, in&llibly reduce wages to their former level. 

IP, therefore, it were possible always to employ addi- 
tional capital in the raising of raw produce, in the 
manufacturing of that raw produce when raised, and 
in the conveying of the raw and manufactured pro- 
ducts from place to place,, with an c^ual return, it is 
evident, supposing taxation to continue invariable, 
that no conceivable increase of the national capital 
could occasion the slightest fall in the rate of profit. 

Sodong as labour is obtainable at the same rate, and 
so long as the productive power of that labour is not 
diminished, so Ippg must the profits of stock continue' 
unaffected. Assuming, then, that the mere increase 
of capital has no JastinK effect on wages, it must ob- 
viously be the same thing, in so far as the rate of 

I irofit is concerned, whether ten or ten thousand mil- 
ions be employed in the cultivation of the soil, In the 
nrnnufactures and commerce of this, or any other 
kingdom ; provided the last million so employed be as 
productive, or yields as large a return as the first. 

But such is always the case with the capital employ- 
ed in manufactures and commerce. The greatest^ 
possible amount of capital and labour may be em- 
ployed in fitting and adapting raw produce to our 
use, and in transporting it from where it is produced 
to where it is to be consumed, without a diminished re- 
turn. If a given quantity of labour will now build a 
ship of a given burden, or construct a machine of a 
given power, it is certain that an equal quantity of la* 
hour will at any future period be able to build a similar 
ship, or to construct a similar machine ; and it is al- 
so certain, that although these ships and machines 
were indefinitely increased, the last would be equally 
well adapted for every useful purpose, and eqbayy 
serviceable as the first. The probability, indeed, or 
rather, we should say, the certainty is, that the last 
would be much more serviceable than the first. No 
possible limit can be assigned to the powers and re- 
sources of genius, to^the improvement of machinery, 
and of the skill and industry of the labourer. Future 
Watts, ArkwrightStand Wedgewoods, will arise; and 
the stupendous discoveries of the last and. present 

3 e will doubtless be equalled, and perhaps surpass- 
,jn those which are to come. It is, therefore, 
clear to demonstration,, tliat if equal quantities of ca- 
pital and labour could always raise egual guaniiHes 
of raw produce, the utmost additions to the capital 
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Profits and of the nation could never diminish the capacity to 
employ that capital with advantage, or sink the rate 
of profit. But here^ and here only, the bounty of 
Nature is limited, and she deals out her gifts with a 
frugal and parsimonious hand. 

Pater ipse colendi 

Haud facilom esse viam voluit ■ - * 

Equal quantities of capital and labour do not al* 
ways obtain equal quantities of raw produce. In 
raising it) man has to contend with constantly in- 
creasing difficulties. The soil is of limited extent, 
and of still more limited fertility. In every advanc- 
ing country, the most fertile lands are, as we have 
already seen, speedily brought under cultivation, and 
recourse must then be had to lands of a less degree 
of' fertility, or which yield kss produce in return for 
the same expenditure. It is this limited fertility of 
the soil that is the real cause of a fall of profits. It is 
utterly impossible to go on increasing the price of 
that raw produce, which forms the principal part of 
the subsistence of the labourer, by taking inferior 
soils into cultivation, without also increasing his 
wages. A rise of wages is seldom or never exactly 
coincident with a rise in the price of necessaries, but 
they can never be very far separated. The price of 
the necessaries of life is, in fact, the cost of produc- 
ing labour. The labourer cannot work if he is not 
supplied with the means of subsistence. And al- 
Mou^h a certain period of varying extent, ac- 
cording to the circumstances of the country at the 
time, must always elapse, when necessaries are rising 
in price, before wages can be proportionably aug« 
mented, there can be no question but that, in thie 
end, such an augmentation will be brought about. 
Now, as rent is nothing but the excess, or the value 
of the excess, of the produce obtained from the best 
above that obtained from the very worst soils in cul- 
tivation, it is plain it does not enter into the cost of 
production, and can have no influence whatever on 
prices. Still better to elucidate this fundamen- 
tal principle, let us suppose that an individual has 
two loaves on his table; one raised on very fer- 
tile land, the other on the very worst land in cul- 
tivation : ill the latter, there will be no rent, and it 
will be wholly divided between wages and profits. 
We have already shown that it is the cost of produc- 
ing this loaf which will regulate the price of all other 
loaves ; and although it will be true that the rent 
which the loaf raised on the best land will afford will 
be e^ual to all the difference between the expence of 
growing the corn of which it is made, and tne corn 
raised on the worst lands of which the standard loaf 
is made, yet it is only in consequence of this differ- 
ence that any rent whatever is paid. Twenty dif- 
ferent loaves, all selling for the same price, may 
yield different portions of rent ^ but it ia one only, 
that which yields no rent, which regulates the value 
of the rest, and which is to be considered as the stand- 
ard. It is demonstrable, therefore, that rent does not 
ontfrflintoprice. Wages and profits make up the whole 
value of every commodity. And, therefore, when 
wUjges rise, profits must ffill ; and when wages fall, 
profits must rise. But we have shown that there is 
never any fidling off, but a constant increase, in the 


productiveness of the labour employed in manufactur- Profit! and 
ing and preparing raw produce. And such being s j 

the case, it is demonstrably certain, that the subsist- ^ 
ence of the labourer could never be increased in 
rice, and consequently that no additions could ever 
e made to bis neceMOiy wages, were it not for the 
diminished power of agricultural labour, originating 
in the inevitable necessity under which we are plac- 
ed, of resorting to poorer soils to obtain rain produce 
as society advances. The constantly decreasing ferti^ 
lily of the soil is, therefore, at bottom, the great and 
permanent cause of a fall of profits. Profits would 
never fall if wages were not increased ; and, suppos- 
ing tatation to continue invariable, wages would 
never be Increased were it not for the decreasing fer- 
tility of the soil, and the consequent increase of the 
labour necessary to obtain com and other raw pro- 
ducts. 

With a permanently high price of corn,’* says 
Mr Ricardo, '' caused by increased labour on the 
land, wages would be high ; and, as commodities 
would not rise on account of the rise of wages, pro- 
fits would necessarily fall. If goods worth L. J 000 
require at one time labour which cost L. 800, and at 
another time the price of the same quantity of labour 
is raised to L. 900, profits will fall from L. 200 to 
L. 100. Profits would not fall in one trade only, but 
in all. High wages equally affect the profits of the 
farmer, the manufaefturer, and the merchant. There 
is no other way of keeping profits up but by keeping 
wages down.”— (O m Protection to Agriculture^ p. 43.) 

It is necessary, however, to observe, that although Profits Ue- 
profits depend on wages, they do not depend onP^n^l^*^. 
wages estimated in money, in corn, or any other 
commodity, but on frofobtional mages, that is, on ’ 
the share of the commodities produced by the labour^ 
er, or of their value, mhich is ^iven to him. It is, in- 
deed, easy to see that proportional wages may be in- 
creased, at the same time that wages, if estimated in 
com, or any other necessary, would be found to be 
diminished ; and, in point of fact, such is almost uni- 
formly found to be the case when recourse is had to 
poor soils. Suppose that the produce obtained from 
a given amount of capital applied to the land last 
taken into cultivation in America yields 100 quar- 
ters, the labourer will perhaps receive 6o quarters, 
or 60 per cent, of the produce as his wages. But the 
same amount of capital, if applied ip the land last 
taken into cultivation in Britain, would not yield 
more than 50 quarters ; and supposing the labourer 
to get only 40 quarters, or 20 quarters less than in 
America, still his proportional wages, or the wages 
which determine tne rq^e of profit, would be 80 pei* 
cent, or 20 per cent, higher than in America. In the 
early stages of society, and wherever the best lands 
only are cultivated, proportional wages are always low, 
and profits high ; but these low proportional wages are 
always the most advantageous to the labourer, because, 
as labour is, in such circumstances, extremely produc- 
tive, a smidl per-centage of its total amount gives a 
large supply of necessaries and conveniencies. In the 
advanced stages of societ;^, on the other hand, and 
wherever lands of a very inferior degree of fertility 
are cultivated, proportional wages are high and pro- 
fits low ; but owing to the increased difficulty of pro- 
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VnAtM ind ductioD, these high proportional wages afford onijr a 
Wigw. comparatively small supply of necessaries and conve- 
niencies. 

It Is therefore on proportional wages that profits 
must always depend ; and owing to the increasing 
difficulty of producing corn and other products^ such 
proportional wages always increase as society advau- 
ces. This natural tendency of profits to fall is occa- 
sionally checked by improvements in machinery^ and 
by discoveries in agriculture ; but the effects of these 
improvements are only temporary; for, by stimulat- 
ing population, they never fail, in the long run, to 
force recourse to poor soils ; and whenever this is the 
base, prqfits must unavoidably ftdL 

It has been contended, that both wages and profits 
are high in America, and that, therefore, the theory 
which we now have been endeavouring to explain, 
and which makes profits in every case to depend on 
wages, must be erroneous. But the remarks we have 
just made show that this objection is totally unfounded. 
It is by proportional quantities, and not by absolute 
quantities, that we are to estimate the effect of wages 
on profits. The American labourer receives a less 
proportion of the produce raised by him than the 
British labourer, and profits are consequently high 
in America ; but as the American labourer cultivates 
none but the best soils, and which yield a very large 
produce, his smaller share of this large aggregate 
produce gives him a great absolute quantity of ne- 
cessaries and conveniences, and his condition Is, 
therefore, comparatively prosperous. 

An Increase We have, throughout this discussion, been suppos- 
of Taxation ing taxation to be invariable. It is plain, however, 
that as soon as it is increased, it must have one or 
Profits. other of two effects— it must either lower the la- 
bourer’s command over necessaries and luxuries, 
and degrade his condition, or it must fall on profits. 
There are limits, however, and those not very diffi- 
cult to be attained, to the power of the labourers to 
pay taxes; and whenever these limits have been 
reached, they must entirely fall on profits. It has, 
therefore, been most justly and truly observed by 
Dr Smith, that a heavy taxation has exactly the 
same effects as an increased barrenness of the soil, 
and an increased inclemency of the heavens. 

The great wealth and commercial prosperity of 
si7jr Child confidently appealed to by Sir 

and nr Josiah Child, and others, as a convincing proof of 
Smith with the superior advantages of low profits and interest ; 
respect to Qnd seems also to have led Dr Smith to suppose 
JUtcorPro-^^^^ the mere accumulation of capital could sink 
atiniJoJ- the rate of profit. But in this Instance, there can 
land. be no doubt that Sir Josiah Child mistook the 

effect of heavy taxation, for the cause of rvealth, and 
that Dr Smith mistook the same cfiect for the effect 
of the accumulation of capital. A country, whose 
average rate of profit is considerably less than the 


average rate of profit in surroundinff countries, Vfdhxs sad 
may, notwithstanding, abound in weidth, and be 
possessed of immense capital ; but it is the height 
of error to suppose, that this lowness of profit could 
have facilitated their accumulation. There is unques- 
tionable evidence to show that the capital of Holland 
had been chiefly amassed when profits were compa- 
ratively high ; and that the subsequent fall of profits 
was almost entirely a consequence of the oppressiveness 
of taxation, and the continued increase of the public 
debt. In 1580, the interest of the public debt of the 
province of Holland amounted to 1 17f000 florins, but 
so rapidly did it increase, that in 1655, during the 
administration of the famous John de Witt, the states 
were compelled to reduce the interest of the debt 
fh>m 5 to 4 per cent. ; and yet, notwithstanding this 
reduction, it amounted, in 1678, to 7,107,128 flo- 
rins! (Metelerkamp, Statistique de la Hollande, 
p. 203.) It was this enordious increase of the pub- 
lic debt, and the proportionable increase of taxation 
which it occasioned, and not the accumulation of ca- 
pital, that was the real and sole cause of the fall of 
profits in Holland, and ultimately of her decline and 
ruin. Sir William Temple, in his Observations on the 
United Provinces, mentions that the trade of Hol- 
land was on the decline in l66B, the period when Sir 
Josiah Child’s Treatise was first published ; and he 
farther states, that the vast capitals of the Dutchb 
merchants had been chiefly accumulated previously 
to the war in which the Republic had been engaged 
with Cromwell and Charles II., and when, of course, 
taxation was much lighter, and the rate of profits 
much higher than at any subsequent period. * 

High proportional wages and low profits, for they Low PfoAt* 
are inseparably connected, ought never to be made couie the 
the subject of complaint, if they occur in the natural 
progress of society, under a parsimonious govern- 
ment, and a system of perfectly free intercourse tries, 
with other countries. But if they are the result of 
heavy taxation caused by profuse expenditure, or by 
restrictions which prevent the importation of cheap 
foreign corn, and which, therefore, force the cultiva- 
tion of inferior soils at home, they cannot be too 
strongly condemned. A nation placed in such cir- 
cumstances must not only advance slowly, when 
compared with other nations which are enabled to 
raise their supplies of raw produce from superior soils 
— the power to accumulate capital must not only be 
diminished, but a strong temptation must beheld 
out to transfer it to other countries. The love of 
countfj^-— the thousand ties of society and friendship 
—the ignorance of foreign languages, and the desire 
to have one’s stock employed under their own inspec- 
tion, will, no doubt, in very many instances, induce 
capitalists to rest contented with a less rate of profit 
in their oisn, than they might realise by investing 
their funds in other countries. But this love of 


* For an account of the effect of heavy taxes on the industry of Hollandi see the second volume of 
the Traits de la Richesse de la Hollande, pp. 39 and 179 ; ftod a memoir On the Means of Redressing and 
Amending the Trade of the Republic, drawn up from information communicated by the best informed mer- 
chants, and published by order of the Stadtholder, William IV. Prince of Orange, in 17^1 • This memoir 
was translated into English, and published in London in the same year. 
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CoMun^- country hat its limit!. The /ovt qf gofii— the auri 
jocrayamei— -it a no lest powerful and conttantly 
operating principle ; and if capitalitts are onceaitur- 
ed that their stock can be laid out with equal tecu- 
rity, and with considerably greater advantage, in fo- 
reign ttates, an e£9ux of capital to a greater or lett 
extent will unquestionably uke place. 

A manufacturing and commercial country, which 
has wisely adopted a liberal commercial systero, has 
no reatoka to be alarmed at the effects of competition 
in any department of industry. The production of 
one commodity opens a market for the exchange, 
that is, for the Male of some other commodity. What 
a manufacturing and commercial nation has really to 
fear is, that its average rate qf ftrofit should fall lower 
than the average rate of profit in the neighbouri.ig 
countries. If this should be the case, its progress 
will, in consequence, be retarded ; and it will ulti- 
mately languish and decline. Neither the skill, in- 
dustry, and perseverance of artizans, nor the most 
improved and powerful machinery, can permanently 
withstand the paralyzing and deadening influence of 
a comparatively low rate of profit. And such a com- 
parative reduction, it must never be forgotten, will 
be constantly produced by a comparatively heavy 
taxation f and by acting on a Jactitious and exclusive 
commercial system s for, by preventing the importa- 
tion of cheap foreign corn, we necessarily force the 
(csiUivation qf poor soUs, and thus hy raising propor* 
tional tvageSf sink profits. 

Part IV^Consomptiosi op Wealth. 
Having in the previous sections endeavoured to ex- 
. plain the means by which labour is facilitated, and 
wealth produced, and Co investigate the laws regu- 
lating its distribution among the various classes of 
the society, we come now to the Mird and last divi- 
sion of the science of Political Economy, or to that 
which treats of the Consumption of Wealth. 

Definition of Comumption— Consumption the end qf 
Production^Test ^ Advantageous and Disadvan^ 
iageous Coneumption — Error of Dr Smith’s Opi^ 
nions mth respect to Unproductive Cmsumpiion — 
Error of those who contend, that to facilitate Pro^ 
duction it is necessary to encourage Consumption — 
Cause of Gluts — Consumption of Government- 
Conclusion. 

Deanition We formerly showed, that, by the production of a 
of Contump- commodity was not meant the production of matter, 
tion. (Qf ihat is exclusively the prerogative of Omnipo- 
tence, but the giving to matter already in Existence 
such a sliape as might fit it for ministering to our 
wants and enjoyments. In like manner, by con- 
sumption it not meant the consumption, or annihila- 
tion of matter, fer that is equally impoisible as its 
creation, but merely ike consumption or annihilation 
qf those qualities which render commodities useful and 
desirahle. To consume the products of art or indus- 
try is, therefore, really to deprive the matter of which 
they consist of the utility, and consequently of the 
exchangqiUe value communicated to it by labour. 
AndJience we are not to measure consumption by 
the magnitude, the weight, or the number of the pro- 
ducts consumed, but exclusively iy their ^ value. 
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Large consumption it the destruction of large value, Obnuiiap. 
however, pmall the bulk in wbicfi that value may, ^ vf 
'"happen to be compressed. ^ Wcakh. ^ 

Consumption, in the sense in which the word 
used by Political Economists, is synonymous wi^tioa the^end 
use. We produce commodities only that we may be of Fiodue- 
able to use or consume them. Consumption is the^* 

^eat end and object of all human industry. Pro- 
duction is nierely a meant to attain an end. No one 
would produce were it not that he might aflerwards 
consume. All the products of art and industry are 
destmed to be consumed, or made use of ; and when 
a commodity it brought into a state fit to be used, 
if its consumption be deferred, a loss is incurred. 

All products are intended either to satisfy the imme- 
diate wants, or to add to the enjoyments of their pro- 
ducers; or they are intended to be employed as ca- 
pital, and made to reproduce a greater value than 
themselves. In theirs/ cm, by delaying to use 
tliem, it is plain we either refuse to satisfy a want, or 
deny ourselves a gratification it is in our power to 
obtain and in the second, by delaying to use them, 
it is equally' pliun we allow the instruments of pro- 
duction to lie idle, and lose the profit that might be 
derived from their employment. 

But, although all commodities are produced only Test of ad- 
to be consumed, we must not fall into the error 
supposing, that all consumption is equally advanta- 
gcous to the individual, or the society. If an indi-^*”"* 
vidual employs a set of labourers to build him a house 
the one summer, and to pull it down the next, their 
labour, or rather the capital he gave them in ex- 
change for their labour, and which they have con- 
sumed during the time they were engaged in this fu- 
tile employment, is evidently destroyed for ever, and 
absolutely lost both to himself and the public ; where- 
as, had he employed them in the raising of corn, or 
in the production of any species of valuable produce, 
he would have obtained commodities of equal, or 
more than equal, value to the capital he gave them. 

The value of the return, or the advantage obtained 
from the consumption, is, therefore, the true and only 
test of advontageous and disadvantageous, or, as it is 
more commonly termed, of productive and unproduc- 
tive consumption. Commodities are consumed pro- 
ductively when the advantage or benefit accruing in 
consequence to their possessors, or when the value * 

of the products obtained io their stead exceeds their' 
value; and they are consumed unproductively Vihen 
the value of the advantage or benefit, or the value of 
the new commodities, is less than their value. It is 
on this balance of censumption and reproduction^ and 
not, as was so long supposed, on the balance of trad% 
that the prosperity or decay of every nation depends. 

If, in given periods, the commodities produce in a 
country exceed those consumed in it, the means of 
increasing its capital will be provided, and its popu- 
lation will either increase, or the actiial numbers will 
be better accommodated, or both. If the consump- 
tion in such periods fully equals the reproduction, no 
means will be afforded of increastn^ the stock or ca- 
pital of the nation, and society will be at a stand. 

And if the consumption exceeds the reproduction, 
every succeeding period will see the society worse 
supplied; its prosf^rity and^pepulation will evldeot- 
12 



If #» nndmmti bfmnmmfim mA prodgcti 
tively MMdltf^iroter th# wtM»la aountryJ ; V Mly at jure lAieliitek molied for die' aiiiiport of 

- _ V It iDipoitible, however, to on enir etendinn] Iimhhi life, eeery thing but wiU firntU, mnti^ and 

by a cofOj^eoii wHh wbkih we may be am to ob- water, niiM be dMmed aiqwriiuoue; and in this view 
tain even a tolerable approxietatioki ao the oomperapi of tbe matter, the peaHuitiy of Irelaiid, who live only 
tive vahie or advantage ^dMbrent kindrof censump- elrpoutoei and Wtter^ttk, mint be coaeideved aa 
don. lliia is a point oeVhleh thn'Oentinenti of no contributing much more to tbe national wealth than 
two individuals tan ever exaetly ooiacide. The oaip die peetantiy of Britein I Tho mere etatomont of 
niona of eadi will alwaws dapeiM more or lest on ue such a doctrine ja sdkient for hs refutation. Every 
•ituation In which he ii placed. The rich man will tMag that stbaulates exertion is advanmgeoiia. The 
naturally be inclined* to give a greater extenaion to mere necesMurtea of llCb may be obtained with com* 
the limits of advantageous oonsiimption than the paradvely little labour; and those savage and un« 
inan of middling fortune; and the fatter than the civiliced hordes, who have no desire to possess its 
man who is poor. And it is unddtabtediy true that comforts, are proveihi^ly and notoriously indolont 
a man’s expenees ought always to boar soma propor* and dissipatad. To midm men ioduatrioua— to make 
tion to the magnitude of bis fortune, and his condU them shake off that lethargy which ia mturai to 
lion in society ; and that what might be proper and them, they must be inspiieA|rith a taste ibr the lux* 
advantsgeouB expenditure In one case, 'might bb ex- uries and enjeymeoU of oiilned life. When this is 
ceodingly improper and disadvanUgeous in gnotber. done, their artificial want# will become equally da* 
It ii^ therefore, quite impomible to name any system morous with those that are strictly necessary, and 
of Iruies on the subject of expenditure, which shall they will increaae exactly aa the meaas of gratifyite 
be applicable to the cate of every individual ; and them increaae. Wherever a tute for conimrtt and 
even if it were practicable, there is no ground to eonvenioBiihs has been generally difiused, the wants 
think that the formation Of luch rulea wotild be of and derivab of man become altogether unlimited, 
the smallest utility. The state hu no right whaU The gratification of ode leads directly to the forma- 
dVer to control individual expendkure ; nor, even if tion of another. In highly civilised societies, new 
it had such a right, could it exercise it without occa- producti and new modee of enjoyment are* constant- 
sioning serious injury. The public interest requires ly presenting themselves as motives to exertion, and j 
that the national capital should, if posaible, be con* aa means of rewarding it* Perseverance is, in coose* * 
ttantly kept on the increase ; or, which is the same ^uence, given to all the operations of industry ; and 
thing, that the consumption of any given period idleness, and its attendant train of evils, aimmt en- 
ahould be made the means of reproduemg a greater tirely disappear. ** What," aska Or Phiey, ** can be 
value. But we have sufiiciently proved that this can- lem necessary, or less connected with tbe sustenta* 
not, in any case, or under any oircumstofices, be the tion of human life, than the whole produce of tbe 
result of a system of survetiiance and restriction, silk, lace, and plate manufactory ? Yet what multi- 
' Industry and frugality never have been, and aeosr tildes labour In the dificrent branches of these arts ! 
can be, promoted by such meana. Toimder a min What can be knaguiad more capricious than the 
industrious, secure him the |>eaceable enjoyment of fondness for tobacco and snuff f Yet bow many va- 
tbe fruits of his industry .to wean him from extra* rious occupations, and how many thousands in each, 
vagance, and to render him frugal and parsimonious, are set at work in administering to this frivolous gra^ 
allow him to reap all the' disadvanta^ of tbe one tification !** It is the tiwudw which tbe desire to 
line of conduct, and all the advantage of the other, possess these articles of luxury gives to industry that 
The poverty and loti of station which is the ne» renders their introductioD advantageous. The earth 
cessary'and inevitable result of Improvident and is capable of furnishing food adequate for the sup- 
prodigal consumption, is a sufficient security against port of a much greater portion of human beings tbaa 
its ever becoming injuriously prevalent ; and wher- can be employed in its cultivation. But those who are 
ever the public burdens are moderate, property in possession of the soil will not part with their pro- 
protected, and the perfect and unconlrolled free- duce for nothing ; or rather, they will not raise at all 
dom of industiT secured, the constant eflbrts of the what they can neither use theamlves nor ejechangn 
great body of the people to rise in the world and for what they want. As soon, however, as a tgste 
improve their condition, will ensniPB tbe continued for oontsoiencies and luxuries has been introduced^ 
increase of national w^th. Ik is idle to expect the oociqderi of iYm ground raise from It tho utmost 
that alU unproductive nnd unprofimble expendkofe that it can bo jnade to produce, and exchange the 
can ever be avoided ; but the experience of all surplus for such conveniencieg and gratifications aa 
tolerably well ghverned sutes proves, that the they are desirous of obtainingf; and, in consequeneet 
amonnt of Iheproduoaof industry prodneitvely ax* the producers of these articles, though they have 
pended, ia eMmys kifinitely greater than that whkh neither property in the soil, nor aav concern in ila 
IS expended tiuproductlvely. cultivatioit, are regularly and liberaUy supplied with 

Ltuuiy not It was long a prevalent ophikm amonff moralists, its produgr. In this way, tbe quantity of necasaries, 
that the lebonr bestowed on the prodiicmii of lux* as well at of useftil and agrseable produeu, is vastly 
uries, and consequently their consumption, was un* inermwed by )he introdoetioD of a taste for luxuries ; 
productive. But this c^nlon b now almost univer* and the population are, in consequence, not only 
sally abandoned. UnleWi indeed, nil eomibrts and better provided for, but tbeir numbers are proper- 
enjoyments are to be proscribed, it b impossibb to tionably and greatly augmented, 
say whara necessaries end, and hucurbs begin. But It is plain, therefore, that the consumption of lux* 
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ronii^- uite emnott prnndad k fe 9tmtnti irkbio pw&ptat 4 uwn mi hi ihwavi^at wiNL^it HnH .«f^thiJEMIir. Ownwny- 
w^. coaiideredM «hhtrdiMid¥anlig^ ^Biit ibt liteiir of tha and mo- 

or unproductive, l^mdeed, a man wffo to coacttmo ' lliia itself in some pnrticuhui>aiibjaQt» dir vendibfe 
more luxuriei than his labour or-bis fortune enirt>led -oeuimodityi which lasU for loaie itispo at* least after 
him to command^ bis coasumptuMi would be disa^ that labonr Is past. It isi as it wess^ ^.certain quae*- 
vantageous. , But it is plain, the same thing wouM thy of labonr stocked and stored^ip. to be employed, 
equally have happened had he consumed a greater if necessaiw, sq>on some other oocaiioik That sub- 
qiiaosity of neeeuaries than be could afford*. The ject, or, what is the aaroe things the price of that 
mischief does not consist in the ^iscier of articles subject, can aftertwds^.df necessary, put into mo- 
Gonsumod, hot in the excess of ihesr tudue over the tion a quantity of labour equal to , that which had 
meaas of purohasiog them possessed by the consooH originally produced it. Tha .labour of the menial 
ois. This, however, is a fault which ought always to servant on the contrary, does not fix or realise itself 
he left so be corrected by the of Uiose in any parti^ar*^ subject or' vendible commodity, 

concerned. The poverty and degradation caused by His services generally perish in the very instant of 
indiilgwg in unproductive coosumption is a natural their performance,, ana seldom leave any trace or 
Mdnnffident guarantee against its ever being car* value behind them for which an equal quantity of 
ried to an injurious e|||eot. To attempt to lessen service could afterwards be procured, 
unproductive coDsumpKm by proscribing luxury, The labour of some of the most respectable 
is really the same tiling as to attempt to enrich a orders in the society is like that .of menial aer* 
country by taking away some of the most powerful vants, unproductiw qf any valuei and does not fix 
mcttves to production. or realize itself in any permanent subject or ven* 

rir Smith's , Smith has given another criterion of prodoc- dible' commodity, which endures after- tbat'^ la- 
Criteriop of, live end unproductive consumption; but hiaopiiiions hour is p8dt,^aDd for which an equal quantity of 
i!l?^irnDra" ***“ iubj^ though' excoMingly ingciiiious, and labour could afterwards be procured. The sove- 
iiucUvc^ supported with his usual ability, appear to rest on reign, for example, with all the officers both of jus- 
c'oDsuinp. ito solid foundation. He divides socrety into two tico and war who serve tinder him, the whole army 
tion. great classes. ThejEM consists of Aose who fix, or, and navy, are unproductive labourers. They are 
as he terms it, realize their labour In some parti- the servants of the public, and are maintained by a 
cular subject, or vendible commodity, which lasts for part of the annual produce >of the •industry of other 
some time at least after that labour is past;”^ the se* people. . Their service, how honourable, how neces. 
cond, of those whose labour leaves nothing in exist- saiy, or how useful soever, produces nothing for 
once after the moment of exertion, but perishes in whielr an equal quantity of service can afterwards 
the act of performanM. The former are said by Dr be procured. The protection, security, and defence 
Smith to be produetm^ the latter an/irotfactiee, ]a« of the commonwealth, the effect of their labour this 
bourers. Not that^ in> making this distinction. Dr year, will not purchase its protection, security, and 
Sodth means to undervalue the services performed dofimee for the year to come. In the same class 
by tlie unproductive <dM, or to deny that they are must be ranked some both of the greatest and most 
often of the highest utility ; for he admits that such important, and some of the most frivolous pro- 
it ftequently the case : • but he contends, that tliese fessibiis : churchmen, lawyers, phyriciani, men of 
services^ however useful; do not augment the lettem of all kinds; players, buffoons, musicians, 

of country ; and, eonsequendy, that the commo- emra-ringers, opera-dancers, &c. The labour 
dittos consumed by this dots are unproduetively or the meanest of these hat a certain value, re- 
conaumed, and have a tendency to impoverish, not gulated by the very same principles which regu- 
to enrich, the society. But to avoid the chance of late that of every other sort of labour; anii^that of 
nusrepresentation, wo shall give Dr Bmith’s opinions the noblest and most useful produces nothing which 
in his own words. could afterwards purchase or procure an equal quan- 

labour,” sayf he, which dty of labour. Like the dedamation of the actor, 
addi to the value of the subject upon which it is be- the harangue of the orator, or^ the tuno of the mo- 
stowed^ there is another which has no such effect, sidan, the work of all of Item perishes in the very 
The former, as it produces a value, may be called inatant ofjrs production/^ {WesiUh Nations, IL 
prodttotive; the latter unproductive labour.' Thus p. I.) " 

the labour of a maDofacturer 'adds, generally, to the Such are tho‘4Mlons of Dr Smith, and it will Dr Smith’s 
vdue of the materials which he works upoo, that of ii6t, wo think, bo mtrp diflcultto show the fiHacy of 
jus own maintenance, qpd*of his master’s predit. The the distinction. be had endeavouvad to csuUish be- 
l^ur of a menial servant, OB iha contrary, adds to tween the labour, and eonsequciltly also the eon^cUMesof 
m value of nothing. . Though* the maoufteturer hpa swoplioainsf the different dosses of soqtas/. To be- Society 
his wages advanced to him by his master, he, in re- gin with the caeeof lho, menial seiWMlI^Dr Smith ^ ^ 
ality, costs him no exponco,the value of those wages says, that his labour |s. an 0 riidiedrae,'^wcattse it ^ *“-*®“"*ld* 
bmg generally restored, together with a, pi^t, in not realiaed in a vendible oomaod/ty, wbllo the la- 
improved value of the subject upon which his hour of the afottfacturer is jBfOiAidMw;> because it is 
ia bestowed. But the mainteaaneo of a me- ao realized. ^Jiut of what, may'>fWOvaab, is the la^ 
toi^t oever is mtored. A mangrows richby bimr of the maBuTodtoror nnliyiprolhiclive? Does 
anplqyiag a muititude of'maaafacturers; he grows knot consist exclusively of Oidirorts and conveni- 
poor by maintaining a maMljade of menial servants, hades required for the use qnd. aocoauiiodatiott of 
The labour ofitho ietta*, besrevery has its value and iodety ? The manuAiotiirtr is jmI a producer of 




uuum «f«!|:ilAvrig|i|KMA VhUt imimg Hum tint tfo.Copwniv 

tlM» the Mb*mr«y W e n w n tol tfywHltiMl* Ataptmimtti’n t , It oi rihl t tiitt -thwe iroon. 

If.te«uiBBb^tli»l«b«KmptdA<>* riinmiw md cootradiotidM oo<<d faw^iawid to . 

' ed in«gmM(mg-.tlM'mHd «i*At aliMp brto » eoM X>>:ftBlith t thtiervoninlo wliWi b%hM.MleD in ^ 
ba^' aa it' aa^aastMaablT '* * paadaativa^ then Mitelj M^g tUa impoitaak hvandi of tba aaipacii abows 

dietai^our axpaniW ■ W c fca a fag . aads4>ruahiag Ae Witha atroMaafr maaBar Uw abaoiata naeaaaiQr of 
aoat, aagfawlortai|.ieit tabaxrota^aaiiaibaao too. ailnmemg with astraam cautioii, mi of aul^aotiBg 
It ia univanaliy affinaad) that tba Uboar of the httB> .aveiy thaory, how pkanaibla and inganioua aotver it 
bondman in raiainji oom,'Mt, (|nd othar artialoa'af nmy q>pew whon Baal atalad, to a aeraro and po" 

K viaion, ia- proMoliaa but. if aa, why ia tha la* tient eaaminatian. . - ... 

irof tha manUlaarvanawhoparfbnnt fhaaaaai* ’ The aawMemaBta;.f>imiahad.by.ptqrara, aingan, 

$my and huH mm aih taak of prapa)dng<-an4: dtaaa* and ao fbith, tom imdar thadaaeription of luxuriat, 
ing thaaa artieiaa, and fltting thenf to ba -nadB, to ba and- hate proeiadyr-tha aaaaa aftot on tha public 
itigmatiied'aragtprodaetive i It ia olear to demon* waoith aa tha introduetton of.a bate for tobacco, 

Btration, that tfaera ia no didhtanea wh a tem ba>. tea, pr other aup erfl n h ia a ,- Thw areate naw-wanta, 
tween tha two apeeiaa of faiid|iatry»tbat'they are and by ao doing, atimnlata our-ioduatiy to procure 
either both prodoctiTC, or both onprodnctire. To the naanaiof gratifying, tbanx,. They am really, 
producam fire, ia it not'juat aa neeeaatby that coab tharefiire,. a meana M.produolion , and while they 
ahauld be emried Artan the oeliar to thagrate, u that fumiah uawith eiagaat and amaaing reereatioB, they 
they ahoahl be carried fWMB tha bottom Of tha mine to certainly add to the jaaeaBof-uaeiUl material prodoeta. 
the auaMga of the earth? .And if it ia aaid, that tha . The prodootifeneta of tha.<higbar elaaa of ftme* Public 
miner-il il productive labourert muat we not alao tionxriea aaentiOBed-by' Dr Smith ia atitt more ob« 
aay tha tame of the aervant, who ia -eimioyed- to vioua> 4oi,ihr, indabd, from- baing unproductive, |j” 
ffldte and mend the fire? -TfaawhaiaofDr Smitlfa they a^ahen they diadmige properly tha dadea of bouten.* 
reaaoning preoeeda an a-falBe JiypOtheab. He haa thehr high atation, the moat , productive labourert in 
made a oMinctlon idkera diera ia none, and where n atatm Dr Smith aaya, that thw -reaulta of iheir< 
there am be note. Tha end of all human mtertion aerViee, that ia, to nae hia wwn worda, " the pro* 
ia the aame — that ia, to incraata tha aum of neoeiaa* taction, aecnrity, and dafenea of the commonwealth « 


riea, comforta, 'and ai^qymenta ; and it muat be left 
to the judgment of every man to detenmna what 
proportion of theae comforta he will have in the 
aha^ of menial aervicea, and what in tha afaapV of 
material prodoeta. It ia an anor to- auppoaa timt a 
man ia impoveriahed by maintaining menial acrvantt, 
any more than by indulging in any other ^paciee of 
aocpence. Itia true ha wifi bb mined if ne keopa 
more aervanu than ha haa ocoarion for, or than ha 
can afilord to pay; but hie ruin would be equdfy 
certain were he to purohiae an .axceaa of ibM dr 
clothea, or to employ mdra<workmen in any bmiidi 
of mannfactnre than are required to carry it on, or 
than hia cajntal could ampiqy. To keep two plough- 
men when one onfy might aufilcafie jnat aa improvi- 
dent add waateftil expenditure aa it ia to keep two 
footmen to do the buaineti of one. It it in Hu ex^ 
travagant^ quantity qf Me a/mmoiitiet we eontunu 
. or qf the labour we tmflou, and not io the partieidar 
^ueiei ofeemmoditim or ufiour, thdt me mutt teek for 
the eautet tfimpoverithmenf. 

Cate of tiie ' The aame reaaoniilg appliee to all the other caaea 

riijraicMii. mentioned by Dr SmiA. Tate 'Ibr example, the 
caaa of the pnydeian. Dr 8tlifi|;i|ella ua that he U 
an unpMdnetiva'labonrer, becinm be doea not' di- 
rectly prbdnoa aodiething that haa exchamreable 
ealne. But If har^doee me aame thing mmedfy, 
Wbu ia the ffi ttrence ? . If the exetilte of m 
phyaicbm fi B fcttd nehm 'to.health, and if, aa -b un-' 
doubtedljr^M eaaft he enablee hthera to produce' 
more thad they coidd do wiAoiit hiaamiaiasdei t^ 
itbplefll'.ha'iadtdftite^ht leaaf, if nordMctly^ a- 
productive tabadrer.' 'Dr Smith maicOa id aorupla 
about admitting tba Juab llda' qf the 'Irerlatio am-, 
ployed to a' ateaiii>en|te to bd MreHbd in 
the prednetive'dam; aiid JM im troifid pKie a ^- 
tidan, who had been inatrvmehtU baaiug the mb 


ainy. one-year-, wHl not potohase i^ protection,' aaeu- 
rhy, and defrinoe tor tha year to come.” But thia la 
ptoMy an arror. We do not aay that the protection 
and aecurityaffiHded by good government la directly 
a caniaof weelth t bet it ia plain . that without thia 
acouiity and protection, the -prodoclive powers of 
industry could not hmre been called into action. 
Dr Smith would allow that- the material pro- 
deeta produced by the aooiety one year, were to 
form the meana of producing ' Ha supplies of neees- 
aariea, convenioBcies, and enioymenta during the fol- 
laying year.' But witheut'we aoeurity and protec- 
tion uAwded by gomnnmnr, theae prodneto would 
either have not existed at -alt^ or their - quantity 
would have been eotf greatly diminiahed. How, 
then, is ii poaaihle to deny that thoae whose labour 
ia nedeiaary to hffiud thia seenrito are prodiwtively 
emplewed ? Taka tha case of the labouiwra'^'am- 
pli^aa to conafruct- fences; no ana everptoaumad 
to' doubt tliat their labour ii' produothre; and yet 
thay-'do not contribute ibredty to the production 
com or of any other valuablo'produeN Tbaobjict. 
of 'thafr Industry ia to give protection' and security;^ 
to guard the fielwihirhava been Artifixed and plant- 
ed l^'the huabaiKhnan from doprodation ; and to ea- 
aUa him to proaccuto his niM||[pymeBte without hav- 
ibg hb attatotioir dlatraiBled b^tito aara of wetdiing. 
Rit if tba security and'.protoctiott aflbrded by the 
hedger and ditcher jnatly oititle them to ha claused 
emong thtoe who eenttibuto'to'enriab thdr country, 
on wrat princj^ie can wa reckon 'thorn public tot- 
vanie Ithaic axertiona pratnet ptopurty in the mess, 
aad‘'ittidar every portioB'of H leeuira-agaioat hostile 
aggreWM, and the attttka of tMevee -and piunder- 
ariibaaaU to be unpiiaductiva ? If tha ktoourers 
who proteet h aingla twn field from tile neighbour* 
ing'erowattM ciMlte te* ptoductive, then surely the 
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ronwimp^ judges and magistrates, the soldiers and sailors, ^ who 
wtSltff Protect every field in the empire, aiid to wliom'k -is 
, " owing that every class of inhabitants feel Hiecure in 

the enjoyment of their property, rights, and privi- 
leges, have, a right to be classed among those whose 
services are supereminently productive. * > . 

That much wealth has l>een . unproductively con- 
sumed by the servants of the public, both in this and 
other countries, it is impossible to doubt But we 
are not to argue from the abuses extrinsic to a bene- 
ficial institumn against the institution itself. If the 
public pay their servants excessive salaries, or em- 
ploy a greater number than is required for the pur- 
poses of good government and security, it is their 
own fimlt. Their conduct is quite the wme as that 
of a manufacturer who should pay his labourers 
comparatively high wages, and eodDloy more of them 
than he had occasion for. But, although a state or 
an individual may act in this foolish and extrava- 
gant manner, it would obviously be the extreme of 
mlly and absurdity to conclude from thence that alt , 
public servants and ell manufacturing labourers are 
unproductive 1 If the establishments which provide 
security and protection be formed on an extravagant 
scale, if we have more judges or magistrates, more 
soldiers or sailors, tlian are necessary, or if we pay 
them larger , salaries tlian would suffice to procure 
, the services of others, let their numbers and their 
salaries be reduced. The excess, if there be any, Is 
iiiit a fault inherent in the nature of such estabUsh- 
ments, but results entirely from the extrayagant 
scale on which they have been arranged. 

CoBiump. But, in showing that Dr Smith was mistaken in 
turn o^ht considering the consumption of menial servants, and 
^uri^ of lawyers, physicians, and public functionaries, un- 
for the^e productive, we must beware of falling into the op* 
posite extreme, and of countenancing the erroneous 
ing Produc nn^ infinitely more dan^rous doctrine of those who 
contend that consumption, even when most unpro« 
ductive, ought to be encouraged as a means of sjif- 
mulating production, and of increasing the demand 
for labour ! The consumption of the classes men- 
tioned by Dr Smith is advantageous, because 
render services in return, which those Who "em- 
ploy them, and who are t^ only proper judges in 
su<m a case, consider to be of greater value than the 
wages tliey pay them. But die case would be to- 
tally different, if the Government and those who 
employ labourers, were to do so, not in order to pro- 
fit by their services, but to stimulate production by 
iheir consumption I It is a fallacy and an absurdity 
to suppose that production can over be encouraged 
by a wasteful consumption of the products of inAis- 
try. A man is stimulsfpd to produce when he finds 
a ready market for the'produce of his labour, that is; 
when he can readily exchange «them for other pro- 
ducts. And hence the true and onljf encouragement 
of industrif ewmti^ not in the increace if wutefid 
and improvident mnuumption^ but in the mcretue if 
frodundion. Every new product neosssarily forms a 
nout^oquivalcDt, or a new means of purchasing some 
oll^r product It must always be remembered, that 
l|ie mere existence of a domtu^, how intense soever 
it may be, cannotof itself be a means of encouraging 
producdcti. To become g real demander, a man 


nmetnot only havefbeiaiS, but bemuflidsohavttbe Gsaiaiiim* 
pomer, to purchase the commodity he wishes to pos- 
*sessi or, mother words, hemust be able to offer an , 
equivalent for it There never has been, nor is it in 
thenatureof things that there ever can be, any limits 
to our .wish to possess die products of art and indus- 
try. It is thepotvrr to give effect to onr wishes, or to 
furnish other products in exchange for those we are 
desirous of obtaining, .that is the real and only desi- 
deratum. The more, therefore, that, this power is 
increased, that is, the more industrious every indivi- 
dual becomes, his means of offering equivalents &r 
the products of others will be so much the more ia- 
crea^, and the market will be rendered so much 
the more extensive. 

Mr Sismondi and Mr Malthus have, indeed, con- Unprodue- 
tended, in opposition to this doctrine, that the pro- epn- 
ductiveness of industry may ready be carried to ex- *“™P*“*^ 
cess ; and that, in a country where there are great pn. 
facilities qf production, a large unproductive eon- vent Gluts, 
sumption is necessary to stimulate industry, and 
prevent the overloading of the market. But if we 
attend to tfie motives which cause men to engage 
in any branch of industry, we shall be satiafi^ 
that the apprehensions of these writers are un- 
founded, and that the utmost facility of production 
can never be productive of a pehnanent glut of the 
market, or require to be counteracted by means of 
unproductive expenditure. In exerting his pro- 
ductive powers, every man's object is either di- 
reedy to consume the produce of his labour himself, 
or 0 exchange it for sucli commodities as, be wisliea 
to obtain from .otliers ; If he does the first— if lie 
directly consumes the produce of his industry, there 
is an end of the matter, and it is evident that the 
multiplication of such produce to infinity could 
never occasion a glut: If be does the second— if he 
brings the produce of his industry to market, and 
offers il in exchange for other commodities, then, and 
then only, there may be glut ; but,rrwhy ? Not cer- 
tainly because there has been any excess of produc- 
tion, but because the producers have not properly 
adapted their means to their ends. They wanted, 
for example, to obtain silks, and they offerra cottona 
in exchange for them ; the proprietors of the silka 
were, however, already sufficiently supplied with 
cottons, and they wanted broad dotha. The cause 
of the glut is, therefore, obvious. It consists not in 
over-production, but in the production of cottons, 
which were not wanted, instead of broad cloths^ 
which were waotjed*. I^t tUa error be lectified, 
aiid the glut juiU J^bgipfear. Even supposing the 
proprietors of sOka.to be not only supplied with 
cottone, but with doth and every qther commo- 
dity that the demanders can produce, it would 
not invaljfjite'tlm principle for which we are gon- 
tending. If those who want sQ^^Miuu^ ob- 
tain them from those who have ffa^ .by meant 
of an exchange, th^ have an obvious resource at 
haacL— let thm cease to prodiwfsl dke .coingioditiet 
which they do not want, and t^otln produce the 
iUki xMok thep da emit or aubitilifteslbr them. It 
is plain, therSbre^ that the utmost adlity of pro- 
diicdon can never be a meant of overloading thn 
Quurket Too much of one commodity may occa- 
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8ioiiiftyb#iir«diMed;^butit 
tim can betpo gMasapf^y ofeve^^pecteof 
^ * , cominoditiM. For evttry exoeaa thero mutt be a 
oorretpdhding deficiency. The fiiult it not in pro- 
ducing too much^ but in producing coonnoditiet 
which do not suit die tatCet w those with whom we 
with to exchange thentj or which wecaimot ouradves 
consume. If we attend tqdiesetwo grind r^id- 
siteSf we may increase the power of production a 
thousand or a million of times, and We shall be as 
free of all ezceta as if we diminished it in the tame 
propor|ion. Unproductive consumption ia not, 
themore, necessary to prevent the overloeAng tk 
the market; end to mamtain that it contributes to 
increase national wealth in any other way, is really 
juft the same thing an to maintain that w^th would 
be increased by throwing a portion of it into the sea 
or the fire. * 

Kriorof Montesquieu has said, and the same sentiment 

Montei. expressed in a thousand different ahape^ 

u gj rUheg ne depenteni pat beaucoup letpauwet 
maurmibdefaim/* (Liv. VII. chap. 4.) Montes- 
quieu was betrayed into this error, from his beioff 
unaoquainted with the nature and functions of capiii 
tal. The profusion of the ridi, fsr from being of 
any advantage to the poor, ia really one of the great- 
est calamities that can befall them. It is impossi- 
ble that the demand for labcpr can be ineraased 
without an indlaae of capital. When the parsimo- 
nious principle predominates, capital increaset, and 
as capital increases, the demand for labour is in- 
creased, the existing inhabitants are better providhd 
for, and their numbers are increased ; on the ecn* 
trary, wherever profusion and waatefid expenditure 
predominates, capital is diminished, the inhabitants 
are daily worsJ and worse provide for, and idle- 
ness, pauperism, and disease prevail. Besides, it 
must be remembered, that what ia annually aaved, 
is as remilarly consul)^ u what is annually a^t 
The only dimenoo is, that it ia consumed in a 4l^r- 
ent manner— consumed by those who renders great- 


er value in return, insteai of being oonsnmed by 
sttdi as render lyi real value whatever, t 

'I By what a fru^ man anni|dbr aaves,** says Dr 
Smth, he not only affords maintenaooe to on ad- 
ditional number of labourers for that or the ensuing 
but, like the founder of a public workhouse, 
he Establishes, as it were, a perpetual fund for the 
maintenance of an eqoid «umter in all time to 
come. The perpe^ allotment and destination of 
this fhnd, indeed, is not always guarded by any pd- 
aitive law, by any prusUrij^t, or deed of mortmain. 

It is always guarded, however, by a very powerful 
principle, the plain and evident interest m every bih 
dividmd to whom any share of it ihall ever bdong. 

No part of it can afMSWUfds be employed to main- 
tain any but productive liands, without an evident 
loss to the person who thus perverts it from its pror 
per destination.'* {IVtaUk if Natioatt II. p. 14.) 

We have already stated the iapoMibility of laying 
down any general rules on^the subject of indivjMhuu 
consumptioh. What the public ia really interest^ in 
is, that it should never be carried on thr the absurd 
purpose of occasioning a dMoand for the prpducts of 
industry, eud that it moukl be let* than ^e repro- 
dttotion ; or, in other woida, that the cimital of the 
country should be kept ^eonsterilly on the increase. 

But there is no instance of any peqple having ever 
missed an opportunity to save and ammulate. And 
in all tolerably well governed countriea the principle 
of accumulation in individuals baa always had a mark- 
ed ascendancy over the principle Qfexpence,andthe 
national capital, end, consequently, the riohm of the 
country, have been constantly atimented. 

But this is seldom the case wim the.oonsumptionCoiMiii»r» 
carried on by governments and their servants. In- 
dividuals are fully sensible of the value of the 
des they exp^d. In the vast majority of instances, 
they are the direct result of their industry, persever- 
ance, and economy; and they will not ccmsume 
them, unless to obtain an equivalent advantage. But 
such is not the situation of ^vernments. They eon- 


* M. Say was the first who diowed, in a satisfactory manner, that effective demand depends upon pro- 
duction. (See his chapter De DtboucMt.^ But die principles frgm which his conclusions are drawn had 
been stated so early as 17 fi 2 , in a tract or Dean Tucker'a, entitled Queriet on ike tale Naimralkaitan Bill. 
As this tract is now become of rare occurrence, we shall subjoin the queries referred to. 

** Whether it is possible, in the nature of things, for all trades and profetoions to be ooertiodted t And 
whether, if you were to remove any proportion number from each calling, the remainder would npt 
have the same munda of oompll|hiig they W b^ 

" Whether, m tact, any fradsM^ttM^s there are too many of olher oe&upatknrto become his custom- 
ers ; though narrow selfish views lead mm to wish there were fewer of his own tnde ? 

If a pardeulsr trade be at any time overstociked, will not the disease cure That is, will not 

some persons tske to odier trades, and finrer young people be bred up to that whSh is least profitable ? 
And whether eny odier remedy but this iowoty hi curing one hinuieni Miearder hy Mngtng on meey 
vAieh are datufrone^ and milt grow invderalef 

WHXTIttt IT IS HOT AN INFALLIBLl KAXIM, THAT ONI MAN’s LABOUA CBBATBS BMFLOTMENT 
rOR ANOTHIB?'* (p» IS-) 

For a flirther denaonstralion of the same principle, see Mr Mifl's CoMsiefce Defended, p. 80. 

t For a fkrther add very able discusaita of the opinion gf Montesquiea, see the Tth chipter of the 
GsmineiitosfT ear fEtprii dee Leta of M. OestutuTracy, and Tom. IV. p. 883, of die Element d'Ideolegie 
of the same sudior. 
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(loosump- 8tim« the praducffivf the labour of not of their 

lion of own ; and this circumstance prevaptsthem from be- 
Wesiiii. ^ much interested in its profitable expenditure, 
and so much alive to the injurious consMuences of ex- 
travagant and wasteful expenditure as their subjects 
But economy on the part of government, thoiMh 
more difficult to be obtained, is of infinitely greater 
importance than economy on the part of any indivi- 
dual. Should a private gentleman think of acting 
on the principle that profusion is a virtue, and that 
industry may be encoura^ by increasing unpro- 
fitable consumption, he will most certainly be ruin- 
ed ; his ruin, however, will only be directly in- 
jurious to the individuals in his own employ- 
ment, and will have but a ve^ slight indirect ef- 
fect on otliers. But similar conduct on the part 
of government would most probably be productive 
either of revolution, or of national poverty and de- 
gradation. If, then, it is most desirable that indi- 
viduals should have a correct knowledge of their real 
interest in the consumption of commodities; how 
much more so must it be that government should 
possess that knowledge? Economy and frugality 
are virtues in a private station ; but in a public sta- 
tion their influence upon national happiness is so 
vast, that they are hbl only the first, of virtues, but 
the most pressing of duties. 

Opinion of «« Si les depenses publiques,** M. Say observes, 

M. Saj. it alfectent la somme des richesses pr^^ristoent de k 
mtoe maniere que lea depenses priv6es, les mf!nies 
principes d'economie doivent presider aux unes et 
aux autres. II n'y a pat pint deux tortet d^economie, 
quit a deux tortet deprohiiSf deux sortet de moraie. 
»Si un gouvemement comme un particulier font des 
coiisommations desquelles il doive rcsulter une pro- 
<luction de valeur snperieure a la valeur consomm^*, 
ils exercent une Industrie productive.; si la valeur 
consomme n*a laiss^ aucun produit, e’est une valeur 
perdue pour Tune comme pour I'autre, maia qui eii 
se diasipant, a fort bien pu rendre le service qu'on 
en attendait. Les munitions de guerre et de bouche, 
le terns et les travaux de fonctionnaires civils et mf- 
litaires qui ont servi a la defense de I’etat, n'existent 
plus, quoique ayant ^t^ parfaitement bien employes, 
il en est des ces choses comme de denrfies et des ser- 
vicei qu'une ficmille a consonunfis pour son usage. 


Cet empkri n'a prewntfie ouctui avantage> autre que Ceiiiunp- 
la satisfaction d'uii besoin ; si .le besoin n’existoit 
pas, la consomxriaticm, la depense, n*ont plus 
qu’un mal sans compensation. lien est dememe des 
consommations de I'etat ;— consomme^ pour consem- 
mer, depenser par systeme, r^clamer une service pour 
I'avantage de lui accorder uneaalaire, anneantir une 
choae pour avoir occasiop de la payer est uneextrayfr- 
gance de la part d'an gouvernement comme de la 
part d’un particutier, dens un petit etat comme dans 
un grand, dans une republique comme dans un mo* 
narchie. Un gouvernement «dissipateur est mAme 
bien plus coupable qu'iin particulier : cclui ci con- 
some les produits qui lui appartienment, tandis 
qu*un gouvernement n'est pas proprietaire : il n'e&t 
qu’administrateur de la fortune publique." (Tome 
IL p. 268.) 

We have now shown how labour may be rendered ^'^nclusion. 
most productive of wealth- 4 iow that wealth is distri- 
buted among the various classes of the society— and 
how it may be most advantageously consumed. We 
have shown the close and indissoluble connection sub- 
sisting between private and public opulence, and that 
whatever has any tendency to increase the former, 
must, to the same extent, increase the latter ; — and 
we have shown that secuftiTY of property, fiieb- 

DOM OF INDUSTRY, ^KD MODERATION IN THE PUB- 
iiio EXPENDITURE, are the only, as th^arethc certain, 
means by which tlie various powers and resources of 
human talent and ingenuity can be called into action, 
aflrii society made continually to advance in the ca- 
reer of wealth and civilization. Every increase of 
security or of freedom is a benefit, as every diminu- 
tion, whether of the one or the other, is an evil. It 
is by the spontaneous and unconstrained efforts of in- 
dividuals to improve their condition and to rise in tlie 
world, and by these efforts only, that nations become 
rich and powerful. ^The labour and the savings of 
individuals are at once the source and the mcasun* 
of national opulence and public prosperity. They 
may be compared to the drops of dew which invigo. 
rate and mature all vegetable nature. None of tlieni 
lias singly any perceptible influence ; but we owe the 
foliage of summer and the fruits of autumn to their 
combined action. (s. a.) 
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POLYNESIA, 


Polynesia. A HAMI j/SHm Vf MVml.Mrlf wriUiri OD,g6d- 
bar fli%i, m beUeve> by De Barrotk to the 
('hanctens. nanieroiiu]i iiHindt^tealtored over the Pactfio Ocmb, 
tio Distmc- or, as it was usvally calledi the Qriat South Sea. It 
it the name itliMl U now applied by most modern 
geographers to Ao n^th Mat division of the earth'is 
bueface ; a divmoD whum wilt probably appear^ on 
examination^ less arbitrary than some others t for 
whether we consider it in a poliiicati phyiical* or 
moral point of view, the sepai'ation from America on 
the one hand» and from Australasia and the Asiatic 
Islands on the otheri is marked by strong and dis- 
tinct features. A considerable portion of the two 
* lait^ for instarice, liave^ ages ago^ been invaded and 
taken possession of by foreigners, and many of them 
more rOOehtty been coloniaed by Europeans. No 
colonteh'^have yet been planted in Polynesia, with the 
exception of that on one of the Ladrone Islands by* 
Spain $ numbers of its Islssids have never yet been 
visited; and the rest only occasionally by passing na- 
vigators, or a few of the most inviting by some mis- 
sionaries, with the sole object of the conversion of the 
natives.to Christianity. The inhabitants have no poli- 
tical connection with any of the other divisions ^of 
the earth, and little or none exists between any t#p 
of its groups or separate islands, each being goveHb 
ed by its own* chient, and confining its friendmlpaor 
hostilities tb nome neighbouring group or island. 
Physically Physically cpnsidered, the Une of separation is al- 
considercd. most as distinct as their political seclusion. If a line 
be drawn in a south-easterly direction, along Che 
eastern extremity of the Philippine Islands, Min-^ 
danao, Papua or New <Sulnea, New Ireland, add So- 
lomon's Archipelago, and from thence continued 
southerly afong the eastern shores of the New He- 
brides and New Zealand, this line will mark with suf- 
ficient precision the separation of the Asiatic Islands 
(mostly to the northward of the equator) and Aus- 
tralasia (to me southward of the equator) from Poly- 
nesia. Besides, the geological structure of the is- 
lands which constitute the last mentioned divisions 
are, generally speaking, essentially difierent; consist- 
ing chiefly of lofty mountains, of primary or second- 
ary formation, partaking of the same structure as 
those on the continent of Asia^JjW which some of 
them, indeed, may probably dnbe been cod- 
neotod, their ruggpd sides presenting, as it were, a 
broken barrier to the Great Pacific ; whereas Poly- 
nesia exhibita a aeries of low, flat islands, scaremy 
rising above pbe level of the sea, which, wbh the ex- 
ceptioif of a Ahv of the larger groups of volcanic for- 
mation, are thsf iabouse of minute sea-animals, end 
are usually distinguished by tho^namo of Coral Is- 
lands or Reefs/ ^ 

Morafly ^ moral point of vie wv Uie distinctive character 

wMidered. of the Polynesian! Is aatti^gly dibthed ol-lhe phy- 
sical structure of the islands whioh they Inhabit. In 
the Eastern Arebipekgo, or tHe Asiatic Mands, and 
^ in Attotraluia, two distinct races of men have been 


traced, the black and the Aroum# In the Aicbipaligo, Poiyncna. 
and more particularly in the FhiUppina Iilaiidap 
few individual familiea of the N^ro race were dIaM* 
vered by the early European vkitori ; in New Gui- 
nea end the Papuan Islands, the /whole population 
appears to consist of this race* Tbqr difier-in some 
respoCte firom the negroes of die weste^t coast of 
Africa ; resembling rather those whioh ore found en 
the eastern coast, partionlarly in the boir, wbieb is 
etroogly twisted into small tufts, and very diflerent 
from that of the negro of Guinea. 

None of these negroes have been discovered on NsUvtw of 
any of the islands or Polyiiesiis|< all the inhabhanti^^l"^^ 
being of the brown race, ''Ond evidently derived from 
the some common Stock to wbWi the Tartars, tbd 
Chindke, the Japanese, and the Malim, oww their 
origin. In ihia opinion Sir WilKam Jonei, Or Bu- 
chanan, Dr Hunter, Mr Morsdeo, and Sir StomfoKl 
Raffles, unanimously concur. This race, modified, 
of course, by the circumstances of climate, occupa- 
tions, and habits, may thus be described: neir per- 
sons short, squat, and robust; their lower Iknbs large 
and heavy; their arms fleshy ; hands and feet small ; 
face somewhat of a lozenge shape, the forehead and 
ehin rather sharpened, but broad* across the Obeek- 
bpnee, which are high, and the cheeks hollow ; the 
eyes black, small, narrow, and placed eibliquely in 
the head, the external angle being the highest ; nose 
broad, but not flat, and nostrils open and circu- 
lar ; mouth rather wide ; hair hanb, lank, and quite 
black. 

Dispersed as the Polynesiaoe are, and rarely and Language, 
purely accidental as any communication betVeon dis- 
tant islands must be, it is perfectly certain that the 
^erent dialects spoken, from the shores of India 
im Africa to those of America," are the derivatives 
of one common language, which, according to Mars- 
den, still forms the primitive portion of the Malay 
language, mixed, as it nofe is, with Sanscrit and Ara- 
bic. ** The Malayan," says this learned and mu- 
rate writer, ** is a branch or dialect of the widaly ex- 
tended language prevailing throughout thcriilanda of 
the archipelago to which it gives name, and those of 
the South Sea, comprehending between Madagascar 
on the one ride, and Easter Island on the other, ^ 
both inclusive, the space of full two hundred degrees 
of longitude. This consideration alone is sufficient 
forgive it claim to the highe|| degree of antiquity, 
and to originalliy^ as far as *that term can be ep- 
pJied." 

Not less remarkable is the general accordance of Rdigioo. 
the Polynesians in manners, sopersiUions, and reli- 
gious oktervances. The conversion of the Malays 
of the Archipelago to Mahometanlsftt has obliterated 
nearly their ancient feith, but enough atlll remains 
on some of the Asiatic Islands, and still more on tho 
Asiatic Continent, to trace the source from whence 
the Polynesians have derived their notions and prac- 
tices On matters of this kind. 
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roiynetUu These preHmioary observations^ on the physical 
form, features, language, and religion of the Poiyne- 
Oenml sians, are made with a view to assert their common 
rilV^**** origin, and may be taken as a general description of 
iimh «. natives of the various groups of islands which are. 

scattered' ove( the Surface of the vast Pacific Ocean* 
These groups are exceedingly different in iheif ex- 
tent^ both as to number and size as well as iti their 
composition. Sometimes single islands ore met with, 
surrounded by rocky reefs. These islands and reef's 
are dispersed, as already observed, over the whole of 
the Pacific Ocean, but chiefly between the thirtieth 
degree of northern and the thirtieth degree of south- 
ern latitude. The following classification will proba* 
bly be found to embrace the greater part of those 
islands which are comprehended under the geogra- 
phical division, Polynesia : 

In the Northern Hemisphere* 

ClaMifica- Marian or Ladrone Islands. 

tion of tlic 2* 'I'ho Carolinas, including the Pellew Islands. 

iflBDdt. 3. The Sandwich Islands. 

i. The numerous reefs and coral islands scattered 
over the Pacific in both hemispheres. 

* In the Southern Ilemuphert, 

1. The Friendly Islands, including the group of 
tlie Tonga Islands. 

2. The Navigators* Islands. 

5. The Society Islands. 

i. The Georgian Islands, including Otaheite, and 
the great range extending as far as ntcairn's Island. 

3. The Marquesas. ^ 

6. Easter Island. 

In the Northern Hemisphere. 

ThoLa. 'I'he Ladrone Islands were first discovered by 

dronrk.' Magelhaens on the 6th March 1521.' Thispame, by 
which they are generally known, was given to them 
by the Spaniards on account of the thievish disposi- 
tion of the natives. Th^ also called them Islos de 
ios Velos Laiinas, in remence to the sails of their 
canoes. By some they were called los Jardinas (the 
Gardens), and by others Dosprazeres (the Delightful 
Islands) ; and, when missiontiries were first sent thither 
in 1668, under the patronage of Mary-Anne of Aus- 
tria, queen of Philip, they took the name of las Ma- 
rianefff in honour of that lady. They consist of four 
larger and several smaller islands. The former are 
called Saypan, Tinian, Zarpan or Rosa, and Agui- 
gan, or rother Gualian. Saypan hac' a lofly peak, 
evidently volcanic, but the rest are of moderate 
height, and are surrounded by rocks of coral forma- 
tion. They lie between latitude 13° and 15}° N.; 
Vuited hj longitude about 1H° On approaching^ these is- 
Magelhieni. lands, Magelhaens perceived that they were inhabited, 
and the natives presently came off to the ships with 
cocoa*nuts, yams, and rice. They wore stout well- 
made people, of a pale yellow complexion, long black 
bair, end their teeth dyed red or black : an apron of 

t bark of a tree was their only covering ; a lance 
hied with a fish bone tlieir only weapon. Their 
ts had iatteen (shoulder of mutton) sails, wiUi 
oulriggers to prevent tlifi> eversetting, and they 
sallea with great swiftness. The captain-general was 


so dellf^led withl^o. appearance df the country, duit P^ynsiia. 
he intended, to ferresn his crew among them; but^*— 
such nubibera of the inhabitants flocked on boai^ his 
ships, and were so ’addicted to tbii^g, that, being 
under the necessity; of driving them away by force, 
hostilities ensuedi bnd several of the natives were 
killed. Magelhaens hid one of bii. boats Stolen, which 
so exasperated him, that he landed xritbmnety of bis 
people, set fire to their houses, wliibb were of wood, 
and carried off all the provisions he 'could find. 

The expedition of Loyosa, commanded, after his By Loyon. 
death, by Sebastian del Cano, and M his decease by 
Alonzo de Salazar, touched at theXadrone Islands 
in 1526, and being received in the most friendly 
manner, procured water and provisions in plenty for 
the sickly squadron. To the great surprise of the 
Spaniards, a countryman of theirs, named Gonzalo 
de Vigu, came to them from one of the islands, hav- 
ing deserted from one of the #hips of Magelhaens ; 
two others, he said, had deserted at the same time, . 
but were put to death by the natives. They found 
no quadrupeds on the island, but plenty of excelleot 
fruits, fishy apd rice. The only birds were turtle- 
doves, of which the islanders appeared to be so fond, 
that they kept them in cngcs, and taught them to 
speak. 

In 1565, the Ladrone Islands were again visited By Lopez dc 
by Lopez de Legaspe. While the ships were yet Legaipe. 
two leagues from the shore, the natives camp off in 
their canoes, but kept at a distance from the ships. 

The ffeneral put knives and other articles on a plank, 
aifti floated it off, and the natives showed fruits, pat- 
ting their bellies, and pointing to the'sliore, to in- 
duce the Spaniards to land. This they did the fol- 
lowing day un the island of Guahan, ynd exchanged 
bits oT iron for provisions ; but Dotwith8tanding> the 
regulations made by Legaspe in order to prevent 
quarrels, skirmishes took place, and one of the sea- 
men, who had strolled into the woods, being found 
murdered, the Spaniards landed In force, set fire to 
their houses and canoes, wounded several of the na- 
tives, and bung up on the spot three wounded pri- 
soners. 

No kind of animal was found on the island, nor 
would the natives taste any other animal' food except 
fish. But that which caused roost admiration.” 
says Friar Gaspsir, ** was, that they would drink salt 
water, and were such expert swimmers, and passed 
so much of their time in the water, that, as among 
other animals, some are amphibious, in like manner 
it seemed aa if these people were in their nature am- 
phibious," 

In I588i our countryman Candish or Cavendish Vuhcdbv 
came in sight of the Ladrones, and sailed along theCavendi»h. 
coast of Guahan, from which a number of canoes 
came off with fruits and vegetables; which were ex- 
changed for pieces of Iron; but dto Mni^es became 
BO troublesome, that, in order to. gel rid of them, 

Cavendish ordered muskets, to be filed at them. 

In l600, Olivier Van Noorl g^e the Ladrone Is- By Olivier 
lands, and stopped near Guidien for two days, from^^n 
which island above 200,ei^ieiOCaiiie off to tbeshipe 
with fisli, fruits, and lioc, id exchange for iron ; and 
fowls are also mentiodied, for the first time, in this 
voyage. In the same year, the Santa Margarita, a ^ 
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roiwic£j:i. since leaving England. I am^ indeed, of opinion/' 
says the Commodore, ** that this is one of the most 
unhealthy spot's in the world, at least during the sea- 
son in which we were here /' yet it was in the same 
month when visited by the Centurion, 
iiy Ko The latest account of these islands Is that of 

Lieutenant Kotzebue, who visited (iualian in 1817- 
No canoes nor proas, nor happy islanders, greeted his 
approach ; the whole race of natives bad long been 
extirpated. ** We looked,*' he says, in vain for a 
canoe or a man on the shore ; ancT it almost seemed 
as if we were off an uninhabited island. The sight 
of this lovely country deeply affected rne. Formerly 
these fertile valleys were the abode of a nation, who 
passed their days in tranquil happiness; now only 
the beautiful palm groves remained to overshadow 
their graves; a death-like silence everywhere pre- 
vailed." Soon, however, a person appeared from 
the Spanish governor, and piloted the ship into the 
harbour ; and after this, Kotzebue proceeded to the 
town of Agana, situated on a beautiful plain, some 
hundred paces from the shore, in the midst of fine 
palm groves ; some of the houses are built of coral 
rock, others of bamboo. It has a church and a con- 
vent, and two fortresses^ one to protect the town 
from the s'cawards, the other to keep the Indians in 
awe. The town contains about *200 llOusc^', and 
1500 inhabitants, who derive their origin from Mexi- 
co and the Philippines. The population of the is- 
land is about 5000 souls. There is but one man 
and his wife," says Kotzebue, on the whole island 
of the original stock ; with the death of these two 
people, the race of the old Ladrones will be totally 
extinguished ." — ** The present race," says Chaniisso, 
** no longer know the sea ; are no mariners, no 
swimmers ; they have ceased to build boats. They 
now scarcely hollow out, without skill, the trunks of 
trees to fish within the breakers." All the other 
islands to the north of Guahan arc entirely unin- 
liabited, and overrun with wild cattle, hogs, and 
goats, which afford a supply t6 the American vessels 
trading to the Sandwich Islands and the north-west 
coast of America. Indeed, it is said that some of 
these people have been allowed to settle themscivea 
in Agrigan, on condition of acknowledging their 
allegiance to Spain, and that they are peopling the 
island by kidnapping the natives of the Sandwich 
Islands. 

^2. iThe Carol inns, or Caroline Islands. In 1G86, 
a Spanish ship, being near the meridian of the Lad- 
rones, fell in with an island, which her Commander, 
Don Francisco Lazeano, named La^arolinu, in ho- 
nour of the King of Spain, ('arlos II. This island 
lias given the name to a very extensive chain spread- 
ing over a space of not less than six degrees of lati- 
tude, and twenty-five degrees ofjongitude, the west- 
ern extremity being the group of the Palaos or Pel- 
lew Islands, in latitude T N., longitude 135"^ E., 
and the easternmost island (that of Uogolcn) in lati- 
tude 9^ N., longitude 15.^° E. The whole group, as 
far as is known (which, however, is very imper- 
fectly}, consists of at least 150 separate islands, and 
may be nearly twice as many, besides various coral 
reefsi with islets upon them. Yet, numerous as they 


arc, being somewhat out of the direct and usual Folyneti^ 
route of the Spaniards in their voyages from South * 
America to the Philippines, they had the good for- 
tune to escape any intimate connection with them— 
a connection which has proved equally baneful to 
others, whether establislied by the cross or the 
sword ; by their professions of friendship or avowals 
of hostility. Gobien, the historian of the desolating 
progress of the {Spaniards in the Ladrones, says, that 
Quiroga, the governor, made search for the island 
Carolina, wishing to extend the faith to its in- 
fidel inhabitants, and, for that purpose, sent come 
soldiers, and with them tlie chanionis (or chief), D6n 
Alonzo Soon ; but, after a fruitless search, and much 
pains, they returned without finding the object of 
their research." 

Some of these islands, however, and especially 
those towards the western extremity of the group, 
had been seen by various navigators long before that 
of Carolina was noticed and named by Lazeano. 

The Portuguese, Da Rocha, fell in with islands in O'" 
or 10' N- latitude, in 1526, which he named Sequei- 
ra, after his pilot; and, in 1628, Saavedra, a Spa- 
niard, in his passage to the Philippines, discovered 
islands in latitude 11^ which he named Los Reyes. 

In 1570, our countryman Drake saw some islands, 
to which he gave the name of the Islands of Thieves, 
which, from his description, have been supposed to 
be the Pellcw Islands. In 1595, one of the islands 
in about 6'' N. was seen by Mendana; but two 
proas full of people, driven by the violence of the 
wind from a group of islands in the east, as far as 
Samal, roilsccl the attention of the College of Jesuits 
at Manilla, who made several unsuccessful attempts 
to establish missions on those islands, which the 
wrecked natives described to consist of thirty-two in 
number. In 1710, the two fathers, Duberron and 
Cortel, embarked in the San Trinidad, with a crew 
of 86 men, to establish themselves on the Pellew 
Islands. They landed on Sonsorol, with the quar- 
ter-master and ensign of the troops, in all sixteen 
persons ; but tlie ship being driven ofl' by the cur- 
rent, made for another of the islands, called Pan- 
loque, at the supposed distance of fiRy leagues from 
the Sonsorolles. On approaching the island, several 
boats came off, and some of the Palaos people swam 
from them to the ship, and coming on board, at- 
tempted to steal whatever they could lay their hands 
on. In consequence of this, they were ordered away ; 
and having reached their boats, began to shoot ar- 
rows at the sliip, which were answered by a dis- 
charge of musquetry. The ship now returned to the 
Sonsorolles, to inquire after the two missionaries and 
the boat ; but the strong winds and currents would 
not suffer them to anchor, nor could they see or hear 
any thing of their companions, though they stood in 
towards the shore within cannon-shot. A storm com- 
ing on, left them no alternative but to return to 
Manilla, with the sorrowful news of what had hap- 
pened." What became of the missionaries was never 
ascertained. The following year, however, P. Serano 
departed from Manilla, in a ship fitted out for the 
purpose, in search of the two fathers and their com- 
panions ; but she foundered three days after she dc- 



POLYNESIA. J888 


Nynaria. parted^Brom Manilla, and every peraon on board pe» 
"y ^^rished, except one Spaniard! nod tiro Indians, who 
brought back the melancholy intelligence. 

In the IMtu Edifianles ei^ Curteum is a letter 
and chart from P. Juan Antonio Cantova, a mission- 
ary atGuahan, addressed to the King of Spam's con- 
fessor in 1722, in which is given a more particular 
account of the Carolines than any which had before, 
or has since, been published* It states, that, in the pre- 
ceding year, a bark, with eleven m.en, seven women, 
andjiix children, arrived on the east side of Guahan ; 
aytfmat, two days after, another canoe, with four 
q/en, one woman, and child, came to the opposite 

/ side of the island. The two parties, on being brought 
together,. recognised each other with great joy. It 
appeared they had been dispersed by a gate of wind, 
and driven about for twenty days, without knowing 
where they were. Cantova thus describes them : 
They wore a garment open at the aides, but covering 
the shoulders and breast, and extending down to the 
knees. The women had a piece of cloth round the 
waist, falling, like a petticoat, to the middle of the 
leg. Their hair was curly, the nose large, the eyes 
large and penetrating, and the beards of the men 
moderately thick. Some had the pure colour of the 
Indians; others apparently of a mixed breed, be- 
tween Spaniards and Indians ; and others between a 
Negro and an Indian. Cantova succeeded in learn- 
ing their language, and obtained from them the fol- 
lowing particulars respecting their islands. 

The Carolinas are divided into five provinces. Be- 
ginning at the east, the first is named Cittuc ; the 
principal island, Hogolen, much larger than Gua- 
lian ; its inhabitants negroes, mulattoes, and whites. 
There arc eighteen principal islands in this province, 
besides a multitude of smaller ones. The second 
province consists of twenty-six islands, of which 
Ulc6 and Lamurrec are the principal ones. The 
third province consists of a group of islands, of which 
Feis is the principal, and is very populous and fer- 
tile; but the chief of the group resides at Mogmog, 
and all the proas which approach this island lower 
their sails in token of respect to this chief. Of the 
fourth province, Yap is the principal island, about 
120 miles in circuit, very populous,. and fruitful. The 
fifth province is the most westerly, and is named 
Panleu (the Palaos, or Pellew Islands), of which 
there are seven principal islands. It is remarkable 
that the inhabitants of these islands ao far differ from 
the Carolinians in general, and from the account gi- 
ven of them in the romance ofMr Keates, drawn up by 
that ingenious gentleman from the documents furnish- 
ed by Captain Wilson, that they are represented as a 
most barbarous race ; both men and women going 
entirely naked, and feeding on human fiesh. We are 
told by^ the naturalist of Kotzebue’s expedition,’ that 
a Spaniard, who had lived nine months on the Pellew 
Islands, and whom they met with at Cavit6, gave 
him a horrible account of the natives : that they 
were wholly without shame; that husbands lend 
their wives for a mere trifle; that the women are 
without modesty ; and mat they certainly eat human 
flesh ; a great part of which was confirmed by a na- 
tive of ‘the Carolinasi who had been at the Pellew 
Islands. 


Cantova farther learned from the islanders, that to 
the eastward were a great number of other islands, ^ 
the inhabitants of whicli pay adoration to the shark ; 
that most of them are negroes, and of savage dispo- 
sitions. It is supposed that Cantova returned with 
these islanders in the year 1722, |hough no account 
of any such voyage is on record; but, in 1731,. he 
embarked for the islands of the third province, in 
company with another father, of the name of Waiter, 
from which the former never returned. The latter, 
however, returned to procure certain articles of 
which they stood in need, was driven to tho Philip- 
pines, re-embarked in 1732, and was wrec|^ed. Walter 
again embarked in May 1733, with fbrty-four persons! 
On the ninth day. they approached the island, and 
fired cannon to inform Cantova of their arrival but 
no boat appeared. Standing within a musket-shot 
of the shore, they observed that tlicir former habita- 
tion had disappeared, as well as the cross wliich had 
been erected near the sea shore. Four small canoes 
at length approached the vessel, bringing cocoa-nuts. 
On inquiring after Cantova and his companions, the 
islaoders were evidently embarrassed, and said they 
were gone to Yap. Being fearful, by their manner, 
that the good father had fallen by the hands of the 
barbarians, and willing to bo satisfied on this head, 
they seized one of the islanders, upon which the 
rest swam ashore. After the strongest assurances 
that no harm should be done to him, provided he 
would tell the truth, he confessed that shortly after 
the departure of Walter, the natives put the Father 
Cantova to death and all his companions, fourteen in 
number. Cantova, it seemed, from this man’s ac- 
count, went, with his interpreter and two soldiers, to 
the Island Mogmog, to baptize, while the rest remain- 
ed at Falalep. He had scarcely set his foot on shore 
when he was surrounded and pierced through and 
through with lances, the natives crying out that he 
was come to take away the old law, and give them 
a new one. They gave his body a decent burial, 
but the bodies of his companions were put into 
a canoe, which was then turned adrift upon the 
ocean. The same people then went over to the is- 
land of Falalep, and put to death the remainder of 
the companions of Cantova. 

Since that time, little or no information has been 
procured respecting the Carolinas, with the excep- 
tion of that which is contained in the narrative of 
Mr Keates, from the materials of Captain Wilson, 
who, when commander of the Antelope packet, in 
the service of the East India Company, was wrecked 
on Orpolong, one of the Pellew Islands. Whatever 
their general character may be, the crew of the An- 
telope found them a friendly, hospitable, and humane 
people. They were stout, well-made, rather above 
the middle size, and their colour approaching to a 
deep brown ; their hair long, some wearing it loosci 
and others turned up. Tlie men were entirely 
naked ; the women contented themselves with two 
little aprons or fringeSi made of the fibres of the co- 
coa-nut husk, about ten inches deep and seven wide, 
one of which was worn before, and the other behind. 
Both sexes were tattoed ; the men had one ear per- 
fdrated, the women both, and they wore beads, tor- 
toise-shell, or leaves, as suited their fancy ; the car- 
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•* tilagc of the nopc was also boroJ, and a little sprig 
■^or blossom of some plant was generally stuck in the 
bole ; ilifir teeili wi re clyc‘d black by a paste pre- 
pared of c ertain bcrb‘», which, it is pretended^ caused 
severci sickness for live days, the time required to 
complete the oper^^lion. 

Fish and cocoii-nutfl are the chief articles of food, 
blit the islands afford an abundant supply of yams, 
plantains, oranges, lemons, bread-fruit, carainbola, 
and the areca nut ; the siigar-canc grew wild. No 
quadruped, except rats, was found on the islands ; 
of birds, the pigeon was the most abundant, and the 
domestic fowl ran wild in the woods. The natives 
were wholly unacquainted with the use of salt. Their 
iiBual beverage was the milk of the cocon-nul- Their 
houses were of baniliou and plank, raised upon stones 
from the ground. The husk of the cocoa-nut sup- 
plied them willi nets and cordage, and the tortoise- 
slieii with liooks to catch fish. 'I'lieir knives w'crc 
made of motiicr-of-pcarl, shells, or split bamboo ; 
flic cocua-iiut served them for cups, the plantain- 
leaf for plates, and the libres of tbi^ plant for mats to 
sleep on. Their weapons were spears of wood, darts, 
and slings. Their boats wore canoes, made of the 
trunks of large trees, and some of llicni sufficiently 
capacious to liold from twenty to thirty persons. In 
the day lime they scemeil to live tis much in the wa- 
ter as on .shore, and both sexes were admirable 
svvironior.s. 'rho women mixed freely with the other 
flCX, and their conduct was not strictly inquired into 
by their husbands. 'I’hey seemed to have little 
sen.se of any religious dutie.s, except in the cerenio- 
iiic.s attending the burial of the dead, wdiich takes 
place in spots set aside for (hat purpo.se, and with 
great solemnity ; but they have some faint notion 
that the .soul survives the body. 'I'Jieir graves very 
iiuieh resembled those in a country cliuich-yard of 
Kngland, some having eurtli heaped up in the same 
manner, and others covered with flat tombstones, 
and protected by fences of wicker w'ork. 

'J'lie largm- of the Fellow Islands arc of a moderate 
height, rising into beautiful liills, well clotlied with 
forest trce.«. 'flic natural history still remains un- 
known, but being about the same parallel, and of the 
.'^amc formal ion witli the numerous group vi.sitcd by 
Kotzi'bue, the plants and aniinals are in all probabi- 
lity riiiich the same. 'J'hc smaller i.slands are the 
productions of the coral-making animals, with which 
the larger arc also surrounded to a great distance 
from their shores. 

The Saiuhdth hhinih.—Thh fine group of 
islands in the Northern Facific had the good fortune 
to escape the visits of the old navigators, and the dis- 
covery of them was reserved for Captain Qook, who 
first touched at them in the year 1778, and lost his 
valuable life there in 1779- Fleuricu, in his in- 
troduction to Marchand’s I'ci/age, is disposed to dis- 
pute this claim, and to assign the first di.scovery of 
these islands to Mcndana, A)r no other reason but 
that it appears he passed at no great distance from 
Owyhee (but without seeing it), on liis return voy- 
age in 1568; and because he finds an island nam- 
ed Mesa, laid down on the ninetc'enth parallel of la- 
titude, on the obscure and unauthenticated chart of 
f ialion dc Manille. It is almost unnecessary to add, 


that the name by which they are now known was PolvncsU. 
given to them by (luptaiii Cook, in honour of the 
Earl of Sandwich, under whose, naval administration 
gcograpliy was enriched with many important dis- 
coveries. 

Caphiin King makes the group to consist of eleven Kiu-ntami 
Mands, the principal of which arc Owyhee, saifl to Fcniulntiyii. 
contain about L5(h()00 inhabitants,— its extent about 
6000 square milc.s ; Mowhee, G.'IjOOO, — extent 600 
square miles ; Woahoo, 60,000, —extent 1 SOO square 
miles; Atooi, 54*, 000, — extent lOOO square miles; 
and Morotoi, :)G,0()0,— extent 300 square 
The rest are smaller, and make up a population f(!^r 
the whole group of about 4*00,000 souls. They are, 
situated between latitude 1 8® 5'1' N. (the south point 
of Owyhee), .nnd 22^ 2' N. (the latitude' of Ore- 
houc), and between the longitude 199^ 36' (the 
small island of 1 ahoura), and CO.V* 6' (tlic eastern 
extremity of Owyhee). 

'fhe island of Owyhee is described as rising ma- 
jestically in grand unbroken lines from the ocean, 
and forming tliree several mountain peaks, on two of 
which snow Iir*s the greater part of the year. They 
arc as under ; 

ITviglit. 

Moiina Uoa (the (^rcat Mountain), *2 18 3 toiscs. 

Mouna Kuah (Little Mountain), 2\S0 

Mouna Wororal, . . 1687 

These measurements, as given by Kotzebue, agree 
within a few toisc.s wiih those of Mnrchand. U’lie 
whole group is of volcanic origin, and on the summit 
of Mouna Wororai is an immense crater. The last 
eruption from the side of this mountain took place in 
1801. 'Fhe chain of mountains run?; from the N. \V. 
point of Owyhee, over the islands Mowee, Morotoi,, 
and Woahoo. On Mowhee is a peak ns high nearly 
as that of Wororai, hut the latter is the only volca- 
no in a state of activity. 

These islands, though volcanic, are surrounded by 
coral reefs, and the plains next the sea, raised only 
a few feet above it, were once of the .same descrip- 
tion, and covered with water. These plains are ge- 
nerally naked and sun-burnt, but the valleys among 
the mountains arc beautifully picturesque and fer- 
tile, and tile sides of the hills are cove red with mag- 
nificent forests. The most fertile and best cultivat- 
ed of the group is Woahoo, on which is the safe and 
capacious liurbour of Ilana-rura, protected by a co- 
ral reef, through u break of which the entrance to it 
lies* In one of the inountnins a diamond mine was 
supposed to exist, but the products turned out to be 
only quartz crystals. In the Pearl Itiver of this 
island oysters have been found, containing pearls, but 
none of much value. 

Among the indigenous plants mentioned by Cha- NntumJ 
misso, the naturalist of Kotzebue’s expedition, are *’«HliJcsioris. 
the accacia, mctrosidcros, pandaniis, suntalum, aleu- 
rites, draccena, amomiuin, curcuma, tacca. The fa- 
milies of rubiaccae, contortie, and urtiese, predomi- 
nate. From the latter, as well as from the paper 
malbmy (Broussonetia papyrffera)^ are made their 
cordage and cloths. The accacia tree used for their 
boats and canvas grows only in the mountains, which 
is the case also with the sandal-wood, the principal 
article of export from the islands. 
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Polynesia. The |)lants mostly in use for domestic purposes 
arc the banana-tree, the coco-uut tree, the bread- 
ruluTation. sugar-cane, yam, batatns, and the taro root 
(Arum esculculum), of indigenous growth; besides 
wdiich have been introduced the tobacco plant, the 
melon, and water-melon, rice, .and the vine, the last 
of which will unquestionably thrive well on the sides 
of the volcanic mountains. The cultivation of the 
taro-root lias the greatest share of attention bestow- 
ed on it ; and, in fact, it constitutes a considerable 
portion of the food of the people. Tbe fields or 
pofitSS in wbicli this root is planted arc inclosed with 
s»ncs in the form of regular squares, from 100 to 
/OO feet each .side ; these squares are connected by 
^sluices to convey the water from one to the other, 
pretty much in the same manner that the Chinese 
manage their rice fields. “ I have seen,” says Kot- 
zebue, ‘‘ whole mountains covered with such fields, 
tlirougb which the water gradually flowed; each 
sluice formed a small c ascade, which ran through 
avenues orsugarrcune, or banana, into the next pond, 
and afforded an (‘xtreraely picturesque prospect.’* 

A convict from \evv South Wales has taught the 
jjcople of tliese islands the art of dint iIJing ardent 
spirits from sugar-cane, and a plant called the Tee- 
root (the Drill a‘na termitwlis). And, Jis every chief 
has now his still, it is probable that the use of the 
pernicious kma will give way to that of the almost 
equally pernicious use of spirituous liquors, I’his 
kiiva is the licpior or juice of a root of the pepper 
tribe (Pijwr wiihysticum), cliewed and spit out in- 
to a large bowl, .md then diluted with water, and 
this exquisite beverage is prepared for tbe sole use of 
the king and the nobles, the women being prohibited 
from tasting it. The baneful cficcts of this liquor 
have been noticed by most voyagers ; the bodies of 
tliosc who swallow' it arc, in process of time, covered 
with a w hite scurf, their eyes become red and inflnin- 
ed, their limbs emaciated, and tlicir wbolo frame 
trcMubliiig and paralytic. 

When Captain C’ook first discovered tlic'^e islands, 
the only quadrupeds upon them w'ere hogs, dogs, 
and ral{». fiiey have now horses (not many), asse.s, 
horned cattle, many of them runniog wild in the 
mountains, and goats. Hogs are exceedingly abun- 
dant. They are so large,” says Koizebiio, ** that 
the whole crew could not eat one in two days;” and 
the flavour, from being fed on sugar-cane, is very 
superior to Furopean pork. Fowls, ducks, and 
geese, arc equally abundant. 

rro^rn^ssiTo "Fbc Sandwich Islands, though last discovered, 

Civilizaiion. have been more frequently visited by Europeans and 
Americans, and particularly by the latter, than any 
otlier group of islands in the whole range of Poly- 
nesia ; and they have profited the most fiy such in- 
tercourse, thougli not by any means to that extent 
which might have been wished. Indeed, wdiat little 
progress they have made towards civilization Is 
mainly to be attributed to the personal character of 
the present chief or king, whose name is Tamaa-mah ; 
and tliat wliich he has effected is more for his in- 
dividual advantage than the good of his subjects. 
W'hen Captain Vancouver visited these islands in 
17f)S, the king being desirous of having a vessel of 
European coastructioni this able navigator laid down 
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tlie keel of one, which wa.s speedily finished. Ten Folynoi; 
or twelve years after this, when Mr Turnbull visited 
tlie islands, he had a naval force of twenty vessels 
or upwards, fiom to 50 tons, which traded among 
the islands, lie had built a liouro for himself, aftei 
the European iiiiinner, with windows of glass, and 
he imitated the English in hi.^ dress. Py means of 
English and American seamen and artifiecr.s, some 
of whom deserted from ships touching there, and 
others obtained regular permission to remain on the 
islands, most of the trades exercised in Eurojie have 
partially been introduced into the Sandwich l.sUmds. 

Most of those people having taken to themselves 
native wives, a new race of men is springing vqi, 
which, in the course of time, may probably be the 
means of hastening tlie civili/atioii of these ihlaiuF.. 

It is much to be regretted, however, that hiihcrto 
no steps have been taken to bring up the new gi*no- 
ratiou in tlie principles of morality and religion, or 
for in»-tructing thorn in the common rudiments of 
education. Tanriaa-mah is ready enough to imitate 
the Europeans in his dress and dwelling, in building 
foils for the protection of his islands, and in training 
hi.s troops in the r.uropcan mode of discipline, of 
whom Kol/ebuo saw' 400 drawn out, armed with 
musquets. In these matters, he is willing enoiigli to 
he instructed by the Europeans who have settled on 
the islands, who, generally spcakiiyr, are of a de- 
scription not likely to convince him of the utility ol 
intellectual arquiieinents. Iii a vihit to the Moral, 
jiointing to the largo wooden statues, he said to 
Kotzebiu, “ 'rhe.se are our gods, whom 1 worship 
Whether T do right or wrong, I do not know, but 1 
follow my faith, which cannot be wicked, as it com* 
maiids me never to do wrung.” Such sentimeiiU do 
honour to the sn\age; and the man who entertains 
them is capable ol' being instructed in befter thing**. 

He is vtry tenacious in observing the cu.*-lonis 
of the e.iiinlry, and say-!, lliat, although those of 
Europe'ms are better, he camiut depart from his 
own. 'I'll us the w'omen continue to be degraded 
and despised ; and, notwithstanding the fiequeni 
intercourse with strangers, and the improvements 
which undoubtedly have been introduced, the sex 
do nut appear to have gained a single step in 
the estimation of the men, or lost any part of the 
grossnoss of heliaviuur since they were first visit- 
ed by Captain Cook. 'J'hat “ oflVnsively conspi- 
cuous wantoiines>,” which V.'incouvcr deplores, 
and to w'hicli he found no parallel in the whole oi' 

Polynesia, appears to. have .suffered no abatement. 

When Campbell, the seaman, was on the island of 
Wocihoo, the king’.s brother died, on which occasion, 
as part of the general mourning, a public prostitu- 
tion of tlie women took place. I'he captain of a 
ship, then in the liail^our, remonstrated with the 
king, who coolly observed^ it was their custom, and 
he could not prevent it. The women, too, it seems, 
arc more addicted to drinking than the men. The 
governor of Woahoo invited Kotzebue and his offi- 
cers to w’itncss a dance of the natives, at whicli he 
was not present, but .** 1*111 an apology to say, that liis 
lady was so drunk that he could not Ic.-^vo her. 'I he 
women arc also great smokers of tobacco, and con- 
tinue it sometimes till they fail down senseless. 
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I'oi^msu. Though the women are so far degraded that they 
w- — cannot eat in thi; same house with their lords and 
masters^ and must not taste at all of certain articles', 
yet if the latter he .^ick, they must howl and make 
lamentations, tear tliclr hair, lacerate their checks ; 
and if lie should die (provided he he a .Ferric, Krce^ 
or noble), the favourite wife must die with him. 
The victims, both men and women, who are to be 
sicriiiced at the death of Tamaa-mah are well known, 
nor is it concealed even from themselves, and tltey 
glory in the di.stinctioii. “ 1 have myself,*' says 
Kot/ebuc, scon one of the devoted victims in 
W<mIiqo, a man who was always cheerful and happy.'* 
On the death of the king, tlie.se people will be led 
bound into the rtjyal Morai (tiniplo and burning 
place), w'here, after I he prescribed cei cmonies, they 
will sulfer death at the hands of the priest:?. Chu- 
mis.',.), however, ^ iv«, that this inhutnan practice is 
weainig out, and t!iat now ciiljuil.s only, whose lives 
have been foif'eitcd, arc “acriFiecd to the godson piir- 
ticular iH ca'’iniis. I5ut though llie eu>toni of offer- 
ing up liiiiiiaii sacriticeh i.s>tiil retained, there are no 
grounds wh.itever for supposiiig, a^ the surgeon of 
Captain Cook’s .sliij) did, that liiey ever taste of hu- 
man llt'.sli. 

To violate the sanetity of the Morai is one of the 
greatest ciimes of which a man c.m he guilty. 
CampbeU was present at the execution of a man 
who had commuted tin’s olfenee, in getting drunk 
and running out of tin* Aiorai during iaNhto time, 
lit* was t<iKt.n hack lo the Moiai, win re his eyes 
were put out; in this state lie remained t\v\) day.s, 
when he was stiangled ami liis body expO‘'ed before 
iht* image of Ktooali, or liatooali, tfic principal deity, 
wht), iieecnling to their belief, is the creator of the 
universe, ami wlio afterwards desfro}ed it by an in- 
iiiulation tlfiu covered the whole earth except Moii- 
n.'i ftoa; on (lie top of which one single pair h.ul the 
good fortune to save themselves, from whom flic 
present race of men, that i*, tlie Sandwich Islanders, 
i-|)rung. b'.ueh chief has his own ])eculiur deity and 
Ins own .Morai, and dn.sbes up his wooden god after 
Ills own laNliiou. The common people have also 
their own ohjeels of worship in their houses — birds, 
beasts, fish, t\e. just like the /c//AZ'rv of the Africans 
on the coa^l ot (iuiiie.i. 

That singular suneislition by which the king, the 
nobles, and the priests, under the name of TahbtiOy 
have conlri\ed to reiuler sacred and inviolable what- 
ever they may wish lo appropriate to their own use, 
and wiiich is in universal operiitiun through the 
whole ol‘ Polynesia, is practised to a great extent in 
the Sandwicli Islaod-s. I’y means of it, a whole peo- 
ple is contented to be robbed of their property, and 
to sulfer any privations that may be imposed on 
them without murmuring. Vyjieii their houses are 
talihoovd they dare not enter them ; when their tar- 
yo-roo/y or their hogs arc tabbooed, they surrender 
them without a struggle ; but in return, it must be 
owned, they are not scrupulous in appropriating to 
themselves whatever is not tahhooed. 

Among the customs which they invcteratcly retain 
is that iallooing the body, this operation being also 
universal among the islanders of the Pacific. The 
hands and arms of tlic women, in particular, are mark- 


ed with peculiar elegance of figure, and many of Polynesia, 
the women have the tip of the tongue tattooed. Con- 
trary, however, lo the common practice of the is- ^*'*'*** 
landers, they do not paint their bodies, nor wear or- 
naments of any kind in the ears ; but the women de- 
corate their hair, which is cut short, with wreaths of 
flowers, and wear necklaces, bracelets, and anklets of 
shells, coral, and otiicr substances. The common 


dress of the men is the maro, a piece of cloth about 
a foot wide, which, passing between the legs, is tied 
round the waist ; that of the women is a short petti- 
coat, reaching about half-way down the thigh. * 'The 
chiefs, on days of ceremony, and on particular oc- 
casions, wear cloaks made of the most beautiful fea'- 
tilers, with an elegant shaped helmet to correspond. ^ 

’I'liey arc ambitious, however, to appear in the dress 
of Europeans, to enable them to do which, great 
(|uantiries of old laced coats are carried out to the 
•Sandwich Iblnnds, as articles of commerce. 

To whatever degree of civilization the Sandwich The prtMTi* 
islanders may have attained, since the first disco- King and oi! 
very of Captain Cook, it is to be ascribed, as we 
before, to the personal character of Tamaa-mah ; 
hut wlietluT they will continue to proceed or to re- 
trograde, on the death of this extraordinary man, is 
a iiKiUer of great doubt, considering the character 
of his son and successor. The old man, however, 


has caused him lo he tabbooed, or made sacred, so 


that nobody i%a)low*ed, on pain of doi^th, to see him 
by ilay. 'J'liis being done, he receives the appella- 
tion of Lco'ho, “ that is," says Kotzebue, ** dog of 
all dogs ; and buch we really found Iiim.” — VVe 
entered," he continues, ** a neat and small house, 
in which Leo-leo, a tall, corpulent, and naked figure, 
wiis stretched out on his .stomach, and just indolent- 
ly rai.scd his head to look at his guests ; near him 
sat several naked soldiers armed with rnu.skets, who 


guarded the monster. A handsome young native, 
w'itli a tuft of red feathers, drove away the flics from 
him — The dog of all dogs at lust rose very lazily, and 
gapc<l upon us with a stupid vacant countenance." 

His age is .staled to be about twenty- two, but his 
corpulency is somew hat enormous for one so young. 

This description does not certainly portend much in 
favour of the future happiness of the Sandwich 
Isiand.s, for the vacant government of which there 
will probably start up many competitors. An Euro- 
pean of talent, if siicli there should happen to be 
on tile spot, miglit fprobably succeed to the go- 
vernment and civilization of this good humoured, 
and by no moans untractublc people. 

4*. Coral Islands and Rerjs \ — The number and coral Is- 
position of the multitude of low islands, sometimes liinds iind 
found in groups, and sometimes solitary, are 
no means yet ascertained ; but from the various 
tracts of ships, it is known that the whole of that 
part of the Pacific lying between the equator and 
the 10^ of north latitude, and from the Pellew Is- 
lands, to 180<’ longitude, being at least forty-five de- 
grees of longitude, is completely studded with low co- 
ral islands and reefs in countless numbers, some of them 
inhabited, and others not ; and in different stages, 
from the circular reef, with islets rising upon it like 
the beads of a necklace, with a lagoon in the centre, 
to the complete consolidation into one firm island. 
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Polyncslfi, About the tenth parallel, and proceeding easterly 
from the Carolinas, we have Button, Tindall, Wait*», 
and Gilbert's Islands ; and about the longitude 17.5*^ 
east, a whole group, cKtending to the southward of 
the equator, named on some charts “ Lord Mul- 
grave's Jtange," on others Scarborough's Range ;*' 
some of the individual islands of wdiich arc Smith's, 
Allen’s, Gillespie's, Toulmin's, Hopper's, Chatham's, 
Calvert’s, Robertson’s, Arrow smith’s, Daniel's, Mar- 
shall’s, Pott’s, near to wliich are Kingmill’s Group 
and Byron’s Island, all of coral formation. 

J rioiis accounts have been given by Cook, For- 
I'lindcrs, and others, of the progressive forma- 
of these low specks of land, with which flic Pa- 
is studded ; but the best and most satisfactory 
Kit by Kotzebue and the naturalist Chamisso. 
They not only saw llic “ Lord MulgravoV’ chain of 
islands, which extend from 1'* to 12® N., of which 
(itilhert’s Islands form the northern, and Marshall’s 
Island the southern, extremity, but they discovered 
and examined minutely many other groups and de- 
tached islands. Between the eighth and tenth de- 
grees of north latitude, and between longitude 18S«> 
4S' and I90‘’ l(i', they fell in with no tes.s than six 
distinct groups, to wliich tl;ey understood the natives 
applied the name of Itadack ; and they learned that 
to the westward were nine other groups, and three 
dctnelicd islands, called lialick, besides four groups 
to the soulliward. The Radack chain is probably 
those which were seen by Captain ^Marshall in IT^S, 
and to winch he gave the name of Chathain and (’al- 
vert Islands, though Krunsonstern thinks that these 
arc the same as the Ralick chain. It is not of much 
importance, in a geographical point of view, what- 
ever it might be for the benefit of navigation. 

The small size of Kotzebiu^’s vessel gave him the 
advantage of sailing tlirongli the openings in the cir- 
cular reefs, and of examining the lagoons within 
them. From liis account, it would seem that the 
coral-making animals do not conmieiice their labours 
at the very depth of the ocean, as has been supposed, 
but on rocky shoals, tlie summits, in all probability, 
of submariiK mountains, round which they lay the 
foundnlion of their extraordinary ribres, forming ay 
united chain, irregular in shape, but generally ap- 
proaching, more or less, to a circle. The greatest 
depth at which they are able to derive a sufficient de- 
gree of light and Iicat for their operations has not yet 
been ascertained ; but wc know that marine animals 
iiavc been diawn up in a living slate from the depth of 
a thousand fathoms, and from a temperature very lit- 
tle above that of the freezing point. The outer edge 
of the reef exposed to the surf of the sea is the first 
that shows itself above winter; in process of time, it 
becomes indurated, breaks, and crumbles, by the ac- 
tion of the sea, and at length forms a sort of barrier, 
within the sloping sides of which the living animals 
arc seen carrying on their operations. Those ob» 
served by Chamisso were the Tnbipora rntisioa, the 
Millepora ccrrulca, obstic?iopora, actinias^ and various 
kinds of the polypus. He found the living branches 
of the lifihopkijtcs generally attached to the dead 
stems ; many of the latter, how : ver, crumbled into 
sand, which, accumulating on tlic inner declivity, 
constitutes no inconsiderable part of the surface of 


the new islands, which rise out of this reef, and arc Polyncbia. 
gradually united into one i^laIld, having in its cen- 
tre a salt water lake, that alternately grows U[i b^^ 
a silent and slow progress, till what was at first a 
chain of islets, has become one connected mass of 
land. The progress towards a .state lit for the habi- 
tation of man is thus di scribed by Chumisso : — 

As soon as it has reached such a height, that it 
remains almost diy at loiv water, at the time of ebb, 
the corals leave olf building higher ; .•ioa-sholls, frag- 
ments of coral, sea-hedgehog shells, and their 
broken off prickles, arc united by llie burning sun, 
through the medium of the cementing calcareous 
sand, which has arisen from the piilveri/uluni of the 
abovc-roontioned shells into one wliole or ^olid stone, 
which, strengtlieiied liy the coniimiLil tliiowing up of 
now materials, gradually increases in tiiickness, till 
it at last becomes .«o high, that it is .covered only 
dunng some seasons of the year hy the high tides. 

The heat of the sun so penetrates the mass of stone 
when it is dry, timl it splits in iiiciny placr.s, and 
breaks oif in flakes. These flakes, so separated, are 
raised one upon another liy the waxes ai the time of 
high wntc‘r. The always acti\e Mirf throws blocks 
of coral (frcijiiently of a fatlioni in lengih, and three 
or four feet thick) and shells of inaiinc ani uals be- 
tween and upon the foundation stones; aftn tlii^ 
the ealcap'oiis sand lies undiKStiirhed, aoil offers fo 
the seeds of trees and plants, cast upon it by the 
waves, a soil upon vxhieli they lapidly grow, to over- 
shadow its d.i/./ling white surface, raitiri' trunks oi 
trees, whieh are I'arrud by the lix'cis from other 
countries and islands, find here, at length, a resting 
place, after their long wanderings, with fhe.se come 
.some small animals, sui h as Jiy,nnl> and insects, a.s 
the first inhal);tant.‘^. Kxen helin'c ihi' trees foriii a 
wood, the real sea-birds nestle iheie ; strajed iand- 
bird.s lake refuge in the biishi'.; anil, at a much 
later period, when llic work has been long since 
completed, man also appears, builds his hut on tlie 
fruitful soil, formed by the corruption of the leaves 
of the trees, and ealks liimself lord and proprietor of 
this new creation.” 

I\ run Solthekn Ili-,Misrin:Br!.. 

1. 77<c FrkyttUij — 'lor iTiindly Island>', Fm i.fllx 

among wliieli may also be ineliided tile I'eeji'c IslaruN, • 

Were first di.scovered hy Abel Jansen Tasman in 
to three of xvhich licgaxc the names of Amsterdam. 
Middlebiirgh, and Rotterdam. Tlie fust of thesi* is- 
lands is that wliich was afterwards xisited by (.'aptain 
Cook, and described Ify him under the iiatneofTon- 
gataboo ; more projierly, as wc .since leurii from IVIr 
Mariner, 7 the annexed word Tabbun, so exten- 
sively used throughout J’olynesia, being exprc.s.sive on- 
ly of its sacred character. From the inhabitants of this 
island Tasman reccTOft- yjims, cocoa-nuts, bananas, 
hogs, and fowls, in exchange ibr iron, nails, beads, 
and pieces of lincni. They had also plenty of sugar- 
canes. Women as well as men swam off to the ship, 
and it was observed that all the elder dames liad the 
little Anger of both bands cut oil', but the young 
women had not. They w'orc round the middle a 
covering of mat-work^ which reached down to their 
knees ; the rest of the tody naked. None of the 
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Poi> n<^a. men would taatc winCf and they were ignorant of the 
use of tobacco ; they had no anng of any kind^ which 
led Tasman to conclude that they lived in perpetual 
peace and friendship. 

I’lodiice of Tasman next touched at Ammomooka, or, as he 
the uiands, called it, Amsterdam Island, in the hope of meeting 
uTif! ^ '"^*^** better water than on the first, where it was bid 

and scanty. On landing, they perceived some sixty 
or seventy persons sitting quietly on the shore, who 
had no arms of any kind, and appeared to be a harro- 
ic8S and peaceable people. There were, besides, 
many women and children, the former clothed like 
those oh Amsterdam Island, but they were of a larger 
size, and as strong in their bodies and limbs as the 
men. The (Sarty was shown to a piece of fresh water 
not^ mile from the shore, about a quarter of a mile 
fin circumference, and about a musket-shot from the 
north side of the island, wher^ there was a good 
tolldy bay. Here they watered their ships, and re- 
ceived abundance of provisions, the same in kind as 
those of the other island. The inhabitants are de- 
scribed as being great tliicves, but very friendly. 
They have large vessels with masts, sails, and out- 
riggers, as well as canoes, and on going into the in- 
terior of the island it was observed that all their 
plantations were laid out ih neat and regular order. 
y In our walk,** says Tasman, ** we saw several pieces 
df cultivated ground or gardens, where the beds were 
regularly laid out into squares, and planted with dif- 
ferent plants and fruits ; bananas and other trees 
placed in straight HueSi which made a pleasant show, 
and sjiread round about a very agreeable and fine 
odour ; so that among these people, who have the 
form of the human species, but no human manners, 
you may see traces of reason and understanding.’* 
He says they have no religion, no idols, relics, or 
priests ; but that they have their superstitions, as a 
man was seen to ti^e up a water-snake, which, aAer 
placing it rcspcctftilly upon his head, he threw back 
into the water. Indeed, they seem averse from hurt- 
ing any thing that has life, for though the flies are 
numerous and troublesome, they will not kill them, 
and one of tlic principal people was offended on per- 
ceiving the steersman kill a fly, though accidentally. 
Captain C'ook bears testimony to the beauty and fer- 
tility of the Tonga Islands. There was not,*’ says 
this celebrated man, ** an inch of waste ground ; the 
roads occupied no more space than was absolutely 
necessary ; the fences did not take up above four 
inches each, and even this was not wholly lost, fur 
in many were planted some useful trees or plants. 
It was everywhere the same ; change of place altered 
not the scene ;xiiature, assisted by a little ait, no- 
where appears more splendour than here.” The 
missionaries, in 17979 found these islands in* as 
high a state '^of cultivation and beauty as they ap- 
peared to Tasman and 

H( vuiution A woeful diffei^oce in their peaceable habks, ac- 

in (Ik> Go- cording to Mr Mariner, has taken place since the 
Eurep^s. In 1799 a revolution took 
place, and fVom that time bloody wars and most sa- 
vage slaughter have desolated tho^ beautiful islands. 
They first commenced, as it would appear, by a most 
atrocious savage, in whom the kiiigly power was 
vescedi who not only pradtue^ the tnost barbaroui 


cruelties on bis subjects, but seined upon the sacred 
or ecclesiastical power, which bad always, as in Ja- 
pan, been kept separate from the aeoular aim. The 
sacred spell being tlms broken, which rested solely 
on public opinion, a complete revolution followed!, 
and from -that hour these once happy iidands have 
been the*scene of slaughter, famine, end every spe- 
cies of horror and misery. We must not, however, 
give implicit credit to all that has been stated by Dr 
Martin, the writer of Mariner’s account of these 19- 
lands, but rather consider it as a ronumtic exaggetl^ 
tion of facts and descriptions, similar to that if 
Pellew Islands by Mr^^Keats. There are shadw^of 
difference merely between the. inhabitants of tbe!|e 
and of the neighbouring islands. n 

2. Naivigator*% /s&nw.— -To the north-east of the . 
Feejee, Tonga, or Friendly Islands, are situated 
the Bauman or Navigator's Islands. The first name 
was given to them after Captain Bauman, of the 
Teinhoven, by Jacob lloggewein, by whom they 
were discovered in 1722; the latter name was con- 
ferred by Bougainville, who passed them in 1768. 

La Perouse likewise visited these islands, and la of 
opinion thdt tney are not the same as Bauman's In- 
lands, because their geographical position does not 
agree with that assigned to them by Itoggew^. 

Burney, however, has no doubt that they are identi- 
cal, the only difference being in their supposed lon- 
gitude, which, in the time of lloggewein, was fre- 
quently set down erroneously by several degrees. 

Those islands form an archipelago, consisting of DcMription 
ten in number, according to La Perouse, of which of the is- 
Maouna, Oyolava, and Pola, are .the largest and 1®”*^.** 
most beautiful. The parallel of sou^h latitude, 
and the meridian of 19(P, pass through the centre of 
the group. They are said by La Perouse to be vol- 
canic, but surrounded by coral reefs. Roggewein 
describes the hills and valleys as affording a de- 
lightful prospect. The natives came off in boats 
neatly made and carved, bringing fish, cocoa-nuts, 
and plantains. They are said to have white skinen . 
but tanned by the sun, gentle in their manners to - 
wards each other, lively and- good humoured ; their 
bodies were neither painted nor marked, and they 
were clothed from the waist downwards ; the culti- 
▼ated grounds were all enclosed, and, in sliorV.lhey 
are described by the writer of Regg^ein’s vdyage 
as the most civilized and hoqest people they had 
met with among the islands of Sctt(h Sea. We 
may conclude, indeed, front his account, that they 
were equally well cultivated, and the inliabjtailta 
equally mild and peaceabte with those of the Kriend- 
]y Islands. 

Very different, however^ is the account given o/^K»vigaior’t 
them by La PeroiM. Ferocious in the highest de- hianda. 
gree, he describes them es uttmly .destitute of la- 
titude and eveiy good moral fi^ng^ that a look of 
disdain is stamped on all ih^r countenances, and 
that th^ ore eternally fighting with each other, so 
that tbeir bodies are covered with scars occasioned 
by the blowp^^ clubs. Tall in stature, their limbs 
are jOf ooloMal proportions; and their bodies are 
tattooed to such a .legree ea to make them appear 
doched, though they have only a girdle of sea-weeds 
round their tohis, which reaches to the knee. Tto 

n 
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Poiyooiii. liize of the women, correspondf with that of the men, 
and their whole behaviour js represented as highly 
indecciH -and dlsgustingi They had no dcsiro for 
iron, preferring their awn adacs .and other toots 
made of basalt. Their hutji were made with great 
iNcety, and, all their wopd'^work.waa highly polished 
and carve<L 'I'heir matting and tloth were exceed- 
ingly beautiful ; the latter woven with thread made 
from the nettle* aird a species of flax. Theaafls of 
their bfgits or canoes were made of this cloth. The 
islands* are so intersected with creeks* that they 
from place to place- elniost universally in 
canoes, which bhve outnggers to prevent ^em over- 
setting. 

All tlie islands were clothed with trees' uo to the 
very summit of the hilhj.niaDi; of them laden with 
fruit. The villages are l^id||eff<along4hc margin of 
the streiicss which fall fronmh'c mountains, and are 
buij t in fhe midst of groves of cocoa* banana, guava, 
and other fruit trees common to the South Sea 
islands* The woods abound with wil'd pigeons and 
turtle doves, which arc tamed by the natives, and 
kept about their houses In flocks of many hundreds. 
Sugar-cane grows abundantly and without culture. 
Their animals are pigs, dogs, and the domestic fowl; 
these and the fish, whicK they catch with great cx- 
pertness, aflbrd them an abundant supply of food. 

Society Society TJie first account of these 

Istatids. islands is given in the voyage of Jacob Roggewein, 
who touched at Ulieteaiu the year 17^2 ; at least it is 
conjectured by Burney on probahl^' grounds, that the 
Verquickking or Recreation Island of that navigator 
'is the same. On sending a boat on shore, the inha- 
bitants assembled on the beach, and advanced into the 
water armed'with lances to oppose their landing. The 
Hollanders fired upon them, and having dispersed 
them, landed on the beach, anJ the inhabitants re- 
turned in a friendly manner, and brought tbcm 
cocoa-nuts and other articles of food. The llollaud- 
ers then advanced up a valley towardif the moun- 
tains, but some thousands of the natives coining out 
of the glens and crevices, made signs lo them to 
return. The Hollanders, however, paid no regard 
but proceeded, upon which showers of stones were 
hurled at them, by which some -were killed and 
others wounded* These volleys were answered by 
a discharge of musketry, which killed many of the 
islanders, who, nevertheless, continued* the actioo, 
and finally drove the Dutchmen into their boats. 
Many of the latter subsequently died of the wounds 
they had received in consequence of the bad state of 
their constitutions, being severely aflected with the 
scurvy. 

Dracriptiiin. Captain Cook! visited these islands in 17611, and 
again in 1777- ' They consist of six in number (be> 
sides small coral islets), whose namek are UKetea 
and Otahn (botli encompassed by- the same coral 
reef), Huaheine, Rolabola, Tubai* and Maurua, 
They extend from about 16" to 17*^ souti) , Utitude* 
and from 151" to 152" west fongitttdie« The climate^ 
the productions, and the inhabitants* resemble sq 
nearly those of Otaheite, that the same deserwtion 
will apply ta both. The surfkces of all the Iwnds 
are unevjm.jaiid hilly* but not mountainous, and 
hills are nhely wooded. The inhabitanto, like those 

VOL. VI. PART I. 


^ the Navigator^s liKbSs* are generally of a larger Palya^ia. 
stature -than the Otaheitans. The late Sir Joseph 
Banks i^asured one of the natives of Huaheine, 
and fouii4 him to be six feet three inches and a half 
in hei^t* and t|^ Women are described as generally 
‘ snore hl|(nd8dme)a^M| s^ewhat fgirer than those of 
.ptaheitftr . dtflers from the rest of the 

islandj^. by bav^]|^''ii lofty double peaked mountain 
near its.jqpyjlw, apparently volcanic. In Ulietea 
there is a wgo moral, in which a number of jaw- 
bones are kepi as trophies of war. . The coral reefs 
Wf|tch every where surround , these islands form 
numerous safe and commodiobs harbours for ship- 
ping, and refreshments of Jiogs, fowls, plantains, 
Cocoa*Duts* and 3 (ami* are generally to be hud in 
great abundance. 

4. Tlte Georgian hlands^ including Otaheite^ 

— Otaheite Js the .chief .island of this vast grqup,8'""^****"‘*** 
which extends over fifteen degrees of longitude* in 
the direction of south-east. The extreme point 
is Pitcairn's Island, lately become intefoating on 
account of the discovery of the descendants of tlie 
mutineer Christian and some of his associates. The 
natives of this vast chain of islands, and particularly 
of Otaheite* may probably be considered as the most 
civilized, but, at the same time, the . most sensual 
people iif all Polynesiov. It was first discovered by 
Quiros, in l6o6, and received from him the r)amc of 
Sagittaria. The natives received the strangers with 
great kindness, gave tlicm cocoa-nuts and other 
fruits, and a general interchOage of .civilities and 
presents soon took place* This good un^CKtanding 
remained uninterrupted, and the, Spaniards, tpr once, 
left the island without having quarrelled with the in- 
habitants. In their tseal, however, they committed 
an act which* if discovered, might have been attend- 
ed with unpleasant circumstances. The place at 
which they fiiwt Iqnded was 'uninhabited, but in possuk 
ing through a wood jfchcy diseovared {Mora** 
which they concluded *^'tha Cifljymy of mankind ^ 
sided and undof this inipre9jfli^,^t down a tree, 
which they foi^med into a crossy^ af$n planted in the 
midst of the sacred building. > ^ ■ 

In 176*5, Commoilore Byron discovered two, low 
islands to the northward of Otaheite, which* in ho- 
nour of his Majesty, he named George's Islands, one 
of which, afterwards visited by Cook* is , called 
Tioukcu; the. natives of these islands were very 
dark coloured, robust, and apparently ferocious ; 
their bodies were marked with the figure of a fi^li. 

In 1767* Captain Wallis touched at Otalieitei and 
went throng!) the ceremony of taking possession of 
the island in the, name of his l^vereign ; but the 
flag was removed by th^natlvof.jjk jbp bight. .Va- 
rious squabbles occurred betwsjiil^'^^^ seameu and 
the natives, who, brw«>yer*. behaved, (xn the whole 
with gre^t .kindness and^h€ispitalUy« ';^Moe,t of the 
qcarrekhi^revOwtpgto-the Ucentious intercourse of 
the the native women. In 1768, M. dc 

murders were 
seemeviiA^,^ Captain (then 
Lieutefl^ Cd|^l!l0Rbred in MatavalBay in April 
I?69i . It IS. mdi thiO his severAl subsequent 
visits, together with % .gHSidbnsiy voyage in the sliip 
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Polynesia. Duff, Commanded by Captam Wilson, 1796' -1798, 
that Otaheite is so well known to Us. 

Oiaiicire. Island consists of two peninsulas, connected 

^ ‘ by a low isthmus, about three miles in width, cover- 

ed with brushwood. The larger, Otaheito Novc, ia 
about ninety miles in circumference, and nearly cit« 
cular ; the smaller, Tiaraboo, is about thirty miloa ; 
the vrlioie nearly surrounded by u low belt of land, 
from a furlong to a mile in width, which is prolonged 
by a gradual rise to the valleys which run up to the 
foot of the lofty central mountain. These valleys 
and their intermediate ridges are beautifbl, clothed 
with a great variety of trees to their very summits; 
in the valleys are mostly met with clear streams of 
water, which. In the rainy season, 4)ecom6 mountain- 
torrents. The island being surrounded whh coral 
reofs, Js dangerous to approach, and the pnly safe 
harbour is that of Matavai, on the northern 8ide,j‘n 
latitude 17'’ 30' S. longitude l^O'’ 13' W. This too ia 
not free from danger, irom December to March. The 
climate is delightful, the thermometer seldom rising 
above 80'* in summer, and ranging from 62 ^^' to 72"" 
in winter. 

HrmUic The island is so fertile as to produce every thing 

tions. in abundance, and without toil, foi* the sustenance 
of man. The bread-fruit is here superior to that 
which grows 'on the Other islands. The fruit affords 
them a most nutritive food, either for present use, or 
made into a paste called maAie, "which will keep till 
the following' season ; the trunk supplies them with 
timber for their buildings and canoes ; it exudes a 
gum, which serves for pitch, and from the inner 
bark is manufactured a substantial cloth. They 
reckon no less than thirty varieties of this most use- 
ful tree, which, with the different exposures to the 
trade winds, and the difference of elevation above 
tlie sea, afford to Che 'natives a breadTruit harvest 
at almost all seasons of the year. The cocoa-nut, 
next to the bread-fruit, ' Supplies them with meat, 
drink, doth*, and oH. Of plantains, they reckon fif- 
teQQ different sorts. Yams and sweet potatoes, tar* 
ro-roQl of different kinds, and various other edible 
roots akud fruits, are most abundantly produced; to 
whioh our missionaries have added the pine-apple, 
the grape, «ond various culinary vegetables of Eu- 
rope ; but the natural and spontaneous productions 
of the soil, and the consequent indolence of the peo- 
ple, are unfavoursblo to their success. 

Animals. The animals found on the islshd ale hogs, dogs, 
and mts. Several attempts have been maq^e to in- 
troduce the horse and horned ‘cattle, sheep and 
goats, but without success. Thb latter are so dis- 
liked ibr their smell and the mi^lef they did to 
their plantations, that they*' drofe' them into the 
mountains, where they run trild; The breed of cats 
has succeeded, and foun^ar-oc exCiFeinelT useful ; 
and rabbits have been introddOed^ talt we know not 
wkh what suecest. Common pbultry.aiw abundant, 
and d)o woods supply vast quantities of wild pigeons 
and parrotSb The ti^fc-bhd builds Its' neH hi the 
steep clid^ ai^chwi ihoir iotig ftiubera Ora highly va« 
lued, they are Mlih the Ipeac liy loireKng down 
a man seate4;«efhlr a^M^ a jhb^, to the depth 

of liiirty or 'Aircy- fathoins; io iarhich situation, by 
means of a loi^ pole,' he Iwingi hinaelf from side to 
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side, examining all the boles as he descends, in or» Polyawls. 
der to take the bird on her nest. The shores abound v ^ 
wkh sea fowl, and the sea with excellent fish, which 
they taka with great expertness by hook and line, 
pr by the net. Dolphins are caught at a distance 
from the shore, by baiting the hook with a real or 
artificial fiyidg fish. Their iishiog-tackle displays 
the greatest ingenuity^ imd can only be exceeded by 
their skill in using it. Their Hooks are made of 
pearl-shells, bone, and' hard wood. The coast 
abounds with lobsters, crahs> and various kinds .of 
shelj-fish'. 

liie colour of the natives is that of olive, or light InhsJbUaitts. 
copper. The men are above the middle size ; the 
chiefa almost uniformly^ tall, muscular, and well- ^ 
limbed, measuring from five feet nine inches to six 
feet four inches, and cbhtinue healthy and vigorous 
to a good old age. . The women of the ^per ranks 
are also tall, with limbs finely turned^ Their skins 
soft and delicate ; eyes black, sparkling, and full of 
expression ; l^th beautifully white and even ; their 
hair jet black, and generally ornamented with flowers; 
in their gail they are firfb, but easy and graceful. 

From a custom of compressing the face when infants, 
they can scarcely be called beauties ; yet, according 
to the account of Captain \VilsoD, they possess fe- 
minine graces in an eminent degree ; their faces 
never being darkened with a scowl, or covered with a 
cloud of sullenncss or suspicion.*’ -They are afiable 
and engaging* mild, gentle, and unaffected ; cour- 
teous to each other and to stran^rs. The whole of 
the body to the middle of the leg is clothed ; but 
there is a singular custom which compels a woman 
to uncover her shoulders and breasts in the presence 
of a chief, or in passing a moral, or sacred place. 

The lower classes have always bOao described as ex- 
tremely licentious, but Captain Cook says they have 
been much calumniated. ** It is too true,** say the 
writers of the Missionary Voyage, that, for the 
sake of gaining our extraordinary curiosities, and to 
please our brutes, they have appeared immodest io 
tbe extrem*e. Yet they lay thp charge wholly at our 
door, and say the Englishmen arc ashamed at no- 
thing, and that we have led them to public acts of 
inUceency never before practised Xmon^ themselves.'* 

It must he admitted, however, that .tlm most aban- 
doned condpet is freely indit^gid by the womeiOL of 
the Arreoy society, who, te the crime of unbounded 
licentiousness, add that of ' m'urdetiig tbq{r ehildren 
the moment they. are born.' tn recent accountaji 
however, it is stated, that this horrible practice has 
been abolished, and. that Christianity is making a ra- 
pid progress among these interesting islanders. 

As wives, the Otaheitah women are tandetly affec- 
tionate to tSeir busban^js and children, nursing and 
attending the^-lalter with the utmost care. They 
never, oil' finy oecasum,^ 'atrike^'n child. A melan- 
choly instance of the fidelity and affection of one of 
tbete womdii'' is ^ven in tbe Idissionmy FojfOge* 

** The tfotoiy of Peggy Stewart marics a tendern^ 
of heart that never will bo heard without emotioii* 

She ^ daughter of a chief, and taken for his wife 
by Mr Stewart, one of the uidlappy mutineers (of the 
Ddunty). They had lived with the old chief in the 
most tender state of endearment; a beautiful little 



Poiynaih.. gir] the fruit of their union, nnd waa at the 

''.breaat when the Pandora arrived,' seiz^ the crinu* 
nais, and secured them in irons on board the 4 up. 
Prantic wHh griefi the unhappy Poggy flew with her 
infant in a canoe to the arxnS'Of her husband. The 
interview Wm so affecting at^ nfflinting, that the oP> 
cers on board were ovarwbdned with anguish, and 
Stewart himself, unablo to hefg. the heart>rehding 
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and inattention. 


Captain Cook testifies to the do* 
« “ ®*«**«*“ o« »uch occasions: 

” 1 ** •!*,^^®’'®**®"» 7 *he approaches the place of 
worship with rementiai awe, — uncovers when he 
treads on sacred ground, and prays with a fervour 
th^ would do honour to a better profession." 

whole, ^e Otalioitans are not only the 
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Ut-cvrail, UUWfB bV UWVlr .i|UY«HC«a lO CIVIIIMUOn. DUt 

scene, begged she mighe not .be admitted again on and moat fertile island of Polynesia Taklnw 
board. She was separated flrom him by violent, Munt, as Captain WUson saysi, its ’amenity the safe 
and conveyed on shore •f and grief brity of the clhante, the pi^y of fine iatw soon' 

too big for utttsrancea Withhold from himp and for- taneous productioni of.the earth the rich and mom 

KuIylAn flra anw inAMb.%fen kfMiprI. fliifilc into ttotnantLamllns ' *" ... nl 8 


■>«#«/ aua aawwvs aasjvwa v.v ewHcavs** 

bidden to . come any tnareMin board, she aunk into 
w'the deepest ddectim ; it preyed on heryiuia, — she 
lost all relish for f^d an^ijifoi'-^PCljoiced no more,— - 
pined under a rapid decay of two moeths, and fell a 
victim to her fedingef, dying •literally of a broken 
heart." 

The Otaheitans'are generous even to a fault; they 
se^m to be utterly unable to resist importuoitiesp and 
always ready to share tlieir last morsel with their 
neighbours. Poverty is no reproach, but afluence 
with covetousness brings contempt on the owner. 
Should any one, indeed, refuse to share his property 
in cases of distress, the dances are that k will be de* 
stroyed, and his bouse pulled down over his head. 
The office of king ia hereditary in one family ; the* 
chiefs resemble our ancient barons ; under them are 
the vassals, and below them the viOeins, or labourers. 
The king and queen enjoy many privileges, one of 
which is, to be carried about ev^ry where on men's 
shoulders? and the reason of this is, that whatever 
soil they tread upon becomes sacred, and belongs io 
them : so also, if they enter » bouse, it is rendered 
sacred^ and becomes their property. Tlieir domes- 
tics and attendaqj^s are aTso raa, or sacred, and for 
thieving, plunder, and all manner of licentiousness, 
they are said to be the worst on the island. 

In the Missiona^ f^otfoge is given an account of 
the ceremony of investing the new sovereign with 
the royal moro, when each chief of the island, amount- 
ing to nearly one hundred, brings one, two, or three 
human victims, to offer up on the occasion. Tb^ 
are brought before the sovereign in a lifeless state, 
having first been stoned to death, or knocked ehlkM 
head with ojubs. From each of these victims the 
priest scoops out ai| eWi and presents it to the king on 
a plantaia^leaf, aad the^bodies are then carrtedi aw!iii|y 
and interred in 'Mie Uomi. The reason assigned for 
this oblatibn is, that the head being accounted sa- 
cred, and the:eye the most precious part, it is pre- 
sent^ to the Jnng as the head and eye of thepeople- 
During the preseotatro'n tlie king holds, his mouth 
open, as if ffeeoaring it, whereby it it imagined he 
receives addition^ wisdom end disceromentk The 
royal maro, and the sacred olnoes^ wtach brought 
the human sacrifice^ are then deposited in the Mo- 
ral, A series of feasts then begia» Which continue 
for two months. These abominably rl^, ifnof en- 
drel^ abolished, have, in arigreat degrae, eeas^ by 
the. influence of the missionanes. 

^ In their language end thelr^eitiei may be traced 
their Hindoo origin; and, though their reUj^Mb.a 
tissue of superstitions and brutal ceremonms^.they < 
never draw near to their Eatova with caielessneis 
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^ Iff. die aavigaton, u tbe^ Qaeen of Wands.*’* 
accounts received front the iniMionaries 
m osMt One of them thus concludes ; 

Public ilBinonlity,drunlEenness,andprofiinesivear. 

*® 8 i ofO unknown here.* All their former sports and 
wusemenfe me completfly putdimn. Their Morwu 
are ^m<^ all demohshedi and many of them com- 
pletely ebhterated; and it is a sinaulor fact, that 
3 “Km ground on which many 

With such a people is the nordi-vrestern exfremi. 
ty of the large group of islands, and the interesUng 
oHspring of the mutineers of the Bounty, who still 
preserve tlimr religious habits and parity of manners, 
on the small island of Pitcairn, at the opposite extre- 
mity. a hope may bo indulged that, in-the course of 
bait a century, civilisadon wiM have made a rapid 
progre^ not only throughout the PHendly, Society. 

Md Kin^ George Wands, but ovwr s vety ewnsider. 
able portion of Polynesia. t 

5. Tke Marquew^Thh cluster ofishindt was dis- TM M«. 
covered by Alvarode Mendana in 1595, and named qn—- 
by him l.as Marquesas de Mhndoga, in honour of the 
Viceroy ofPeru. Fpuroiifeare described bvQuirostbe 
pilot, undCT t^ nam« of La Domhuca, Santa Chris- 
Una, San PctU, and La Madaiena. The Spaniards 
anchored in a port on ^ta Cfiristina. to which they 
gave the name ofMadre de Dios, well protected from 
the trsde>wind, and which has two excellent streams of 
iresh water flowing into it. The people are described 
as being an elegant race, the women in particular as 
remarkably beautiflil, whose complexions and general 
wpearance are said to excel those of the women of 
Lima. Their dress consisted of a cloth made of the 
leaves of a palm-tree, with which they were covered 
from the breast downwards ; and so civilly disposed 
were they, that a beautiflil native woman seat^ her- 
self by the side of Donna Isabd, the wife of Men- 
daiiB, and began, to fan her. But the {Spaniards,* as 

usual, found mem to quarrel with, the natives, and 
to drive them with their fin»>arms into the woods. 

The produce oT/he idimd was bogs, fowls, fisfa. 
McoaHsnts, sugar*canci, p)aidaim, and ibe bread- 
fivit, dgsenbed for the firsli tiase by die writer of this 
voyaoe.. 

, SiUMaquent diseosciies have laadie us nearly os Oenription, 
w^ muaihtqd #riirtha. MarqifeiM 08 with Ota- 
WHfc Captm 'isisiled-tlim la 1774, and 
Captain WilsoB' in 1797- From tbese we know that 
they consist of ei^t iilandq in number, besides some 
smaller islands tot the westward, which beiug'seeD by 
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r<.iyi]c»ui. an American mAfitar of the n&me of |ngrahaiiit 
lie called them Washington's Islands. ^ They had 
previously been seen, however, by Marchand in 
l7S9r.aod may fairly be grouped as pari of.the Mar- 
quesas. The centre of the 'group iliiay be reckoned ' 
in about the latitude $0' soutby abd .longitude.. 
I39'*ijl(y west. . ' 

Manners, The 'manners, the religious ccremoirioili tbe fuas^; 
rais,.apd the general appearance ef the aatbrgs; are so 
similar to ihpse of Otalieite, .that a description of 
them Would amount to little .mOrc than a repetition 
of what bos been said. They have all the good quali- 
ties of the uatives'of, that Mand, and most of tlieir 
bad oiies ; but owing probably to a more restricted 
comnypnication with strangers, a greater degree of 
simpludty was observable in their, manners, on the 
first arrival of the rnfasionaries among them, than in 
the people' of Otaheite. S.carecly had they anchor* 
ed in Resolution Ray (Madrc de Dios), than two 
women, though dark, swam oif to the ship, in the 
hope of meeting a favourable reception, calling out 
in a piteous tone, when they found they could not be 
admitted on board, Waheen^S, mheeneT' We are 
women, we are women. The next morning the visit 
was repeated, and is thus described in the Mission-^ 
ary Voyage. 

Our first visitors from tlm shore came early; 
they were seven beautiful young women, swimming 
(luite naked, except a few green leaves tied round 
their middle ; they kept playing round the ship for 
three hours, calling Wanecni! until several of the 
native men had got on board ; one of them, being 
the chief of the island, requested that his sister migtu 
be taken on board, which was complied with. She 
was of a fair complexion, inclining to a healthy yel- 
low, with a tint of red in her cheek, was rather stout, 
but possessing such symmetry of features, as did all 
her companions, that as models for the statuary and 
painter their equals can seldom be found.'* Captain 
Wilson says, that .an Otaheitan woman which they 
liad on board was fitr eclipsed .by the Marquesan 
womAn ; but she was shocked to sge a -woman quite 
nuked walking the deck, and threw over her a dress 
of Otaheitan cloth ; but as for the rest of these fc- 
malt^j the gogts, it seems, soon stripped them of their 
green leaves, and lefl them in a state of complete 
nudity. On shore the women Clothe themselves in 
decent habits. 

'{lie Marquesans are so far superior to the Ota^ 
heitans, that they sacrifice hogs only to their deities, 
and never noen. Their houses, canoes, their dress, 
and |he cultivation of their land, are at least equal to 
those of Otghcitc, and they have none of those infa* 
mous arreoj^^societies. Captain Porter of the Ame- 
rican frigate Bssex; after brutally massacring a num- 
dcr of these, people on the moi^t frivolous pretext,' 
charges them wi^ cannlbiafism, though, from his 
own account, there does not appear the slightest 
ground for so Injurious an* imputation. To all un- 
prejudiced mvigatora they Jkave appeared as an ai^- 
able people, en^rteiping^:>greii^espcct for 'old og^, 
food of their diilHifpn oP|Biurdering them,,es 
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peace and harmony with. each other, and with tbcir rnijsssia. 
families.. 

6. Easier This stbiall island, not 30 miles Easter 

in length; is only deterring of notie^f from its solitary ^*1*"^^* 
'pefskion,{t6 gi^at flisuil^ from mmnf 'the islands of 
ittp Pacific, its compilr^i^prQxiipitv.to the coast , 
of South America^ and its bmng iii^bited by a race , 
of mSn who differ nd more fto!^ the rest of the Poly- 
nesians than they do from eacn other; harin|j; the 
same language, the same features, the same religious 
notiont, and Morals ot^tructed as they generally 
are in other islands; oh^i.lUe nlatforms of which are 
erected shapeless and micoutn masses of stone, carv- 
ed in imitation of the human bust, with rude faces 
four or five feet long, jet oq trunks of ten or twelve 
feet in beighu Kotzebue*, the last visitor, to this 
island, looked, however, in vain for any traces of these 
statues on the spots where they are described by 
Cook and La Peyrpuse. 

• This island is supposed to have been discovered 
by the Buccaimr Davis in 1687; though some have . 
contended for the Dutch Admiral Iloggcwein being 
the discoverer, who gave it the name of Paaschen, or 
Easter Island, having first scon it on the day of that 
feast. Its latitude is 5' south, and longitude 109^ 

46^ west. 

It is not remarkably fertile ; few trees are found » 
on It, and no running stream. The natives arc very 
industrious in raising food for their support, which 
consists chieily of bananas, taro-root, sugar-canes, 
sweet potatoes, and yams. By some navigators they 
are described ns a very savage people, by otliers as a 
mild jnd amiable race the fact is, that their con- 
duct has corresponded wiUi the treatment they have 
received from strange visitors* Thus their decided 
hostility to Kotzebue, when he aiU^mptCd to land on 
the island, was explained on his jimval at^tbe Sand- 
wich Islands. An American commanding a schoon- 
er called the Nancy from New London, had observ- 
ed a vast multitude of seals on the shores of the 
small uninhabited Island of Massafuero, to tho west- 
ward-, of Juan Fernandez ; and thinking it might turn 
out an excellent speculation, if a small establishment ' 
were formed ou the island, to carry on the fishing, 
a^l.-about the means of carrying tliis project into ef- 
fect. His own crew was but just sufficient to navi* . 
gate the vessel, and there being no anchorage off the 
island, could not be spared to caich seals. The bru- 
tal w*retcli, therefore, proceeded tg Easter Island, 
and landing at Cooks Bayj eelzed and carried off 
twelve men and ten women to people his new colony. ‘ 

For the first three days th^ were confined in irpDS, 
and were not released till fairly out of sight oMimd, 
when the first use they made of tbetr liberty was to 
jump overboard, choosing rather to perish in tho 
waves than to be carried away they knew not whi- 
ther, or for What purpose; thewdmen, who were with 
difficulty restrained from following them, were car- 
ried to. Massafuero, but what ultimately became of 
these foot crcatureil Kotzebue does not relnl,e/ 

No wonder then tha(.8uch base andinhumanpractio^* 
ilu^ drive the natiyes to nctsnf hostility agaimM; & 
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Poot-T^avrs. Hi HR Comprehended under this title, and regu- 
lating tho relief, maintenance, and employment of the 
poor, form so important and peculiar a feature in the 
polity of England, os to demand a careful notice. 
Ei>[)cc'ially as the administration of the system, within 
the last twiMity-fivc years, has been so essentially 
altered, as to render any previous account, in a 
great ineajsure, obsolete : and the clfects ol’ the sys- 
tem have bccif so widely extended, mid bO sensibly 
fell, as to obtain a considerable degree of public at- 
tention. 

We shall, therefore, under this article, explain, 
as briefly as possible, the laws on whic!) the English 
Tuor- .System is founded ; their pnictieui ad'riinistra- 
tioii ; their effects political and moral; and tlie princi- 
pal plans niiich have been propn>eil for the initiga- 
tiuii and ultiiiiato removal of the evils iiisoparable 
from a system of compulsory and iiulisctiininuto re- 
lief, involving an interlevonce with tho general con- 
cerns of a largo portion of the community, 

Ofi-Tiri ofil.c It is not necessary to trace, parircularly, the cir- 
cumstaneefi of difficulty and liardsidp, to relieve which 
the compulsory provision for iJie poor was first in- 
stituted, hVom llie date of tho earliest statutes, the 
middle of the sixteenth century appears to loive been 
the period when the number and wants or tiro poor 
began to attract legislative attention. Jn 153(5, 1550, 
I5()U and 15(53, sundry statute* were passed direct- 
ing thpt every aged, disabled, and iiiipotont person, 
should be iciieved and kept in tlie place where they 
were horn or had dwelt three years ; and in the last 
of the acts referred to, the justices of the peaee were 
empowered to make the payment of assessment.^ for 
these purposes eonipulsory. The sudden alienation 
of tlie abbey-lands, the cessation of all customary 
relief fro.ii the monasteries, together wntli the rapid 
increase in the money price of commodities, occasion- 
ed by the influx of tin? precious metals from America 
(estimated at 50 per cent- helwceii the years 
and 1580), sufficiently account for the pressure on 
the labouring classes wdiicli tbojc provisions were in- 
tended to remove. 

However, in spite of all |xilliations, this evil grew, 
and led to the famous act of the of Eliza- 
beth, which continues to tl)i& day tho fundamental 
and operative law on this important subject. This 
statute enacts, ** That the churchwardens and over- 
seers shall take order from time to time (with the 
consent of two or more justices) for selling to work 
the children of all such whose/parents shall not he 
tliuught able to keep and mamtuiii their children; 
and also, for setting to work all such persons, married 
or unmarried, having no means to maintain them, 
and using no ordinary or daily trade to get their 
living by ; and also, to raise by taxation, &c., a con- 
venient stock of llax, to set the poor, on work ; and 
also competent sums of money for and towards the 
necessary relief of the lame, impotent old, blind, and 


such other among them, being poor and not able toPooi.f.ju^. 
work.” 

lly this enactment, tlie State virtually undertook HcftultM'f 
to do two things, which were never before attempted*^ 
by any national or legislative provision. It became^' 
pledged to support, at the public exjicncc, all tho 
poor, aged, and impotent members of the commu- 
nity ; and, far worse, to provide employment for all 
those who would not or could not procure it for 
tlicniselves. '• 

Tho first of these undertakings, liow'ever humanely 
designed, is found by experience to eradicate some 
of the finest principles of human nature, and to create 
more distresses than it remedies. 

The second, whicli compels the overseers to set to 
work nil those for whose labour there is no natural de- 
mand, is ill decided opposition to the known rules of 
political economy. The number of persons that can 
be employed in labour must absolutely depend upon 
the amount of the funds applicable to the main- 
tenance of labour ; so that, an enactment, engaging 
to find employment for as many as may demand it, 
undertakes a condition w'hich it is not in the power 
of any law to fulfil. 

Tho wonder which arises at the first view of a 
system like this — a system which has tlie radical fault 
of assuming, or establishing, liie right of the poor, 
u €, as it may turn out, of the whole community, to 
support, at the expense of the community, is, that 
it should have existed more than 200 years, with- 
out occasioning the complete destruction of pro* 
sperity. This, however, is no proof of the innocence 
of the law ; it results from tiie mode of its execution 
and adn)ini;>tration. When persons were only re- 
lieved in their ow n parEucs, and wlicn relief was only 
to bo had l^y application to aa overseer, and often, of 
course, distributed in a capricious and insulting man- 
ner, lew would seek it who could possibly sulK-ist 
otherwise, and a becoming spirit of independence 
diminisht'd the number of claimants. But above all, it 


was ordered by the law that tho idle should be set to 
w'ork, and the paupers maintained zn x\:.uikhoiacs. 


Accordingly, workhouses existed in all hirge towns; 
inmost considerable villages, and in some districts, 
where the parisbes were small, a common w^srkhouse 
was estabJiolied by the union of several neighbouring 


parishes. Nothing could render these receptacles 
a coiiifortablo abode, except the wisest management 


and most vigilant inspection. But few persons 


rqniblo of adcijuately discharging such an oilice 
would undertake *fiO unpromising an employment. 
All ages, and all characters, — the orphan or the 


illegitimate child ; the prostitute female, the idiots 


of the parish, the idle vagabond, whom no muster 
would take the trouble to reclaim; the aged wi- 


dow and the decrepit labourer ; the most pitiable 
members of society, and those wdio bad the least 
claim to comp;ission, were crowded into one com- 
fortless home, and joined their cpiarrcls, their com- 
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plaijils and tlioir st-nnus 'I'iiosc who had 

any sense of n)mlo»i nr iln’Lncy, would submit to 
the scviTpst piivatioiis kiiIm r than oliey the Ihruuleu- 
v«l alteriiulive, ami -yj in ihc nmUtottsn, 

So fiMi, twi iit\-|jve nr tliirfy years a^n, the e\|»cn- 
^e*! ari>inu' lioin (he ^)tlnr■la\v^ weio, in a j^reat mea- 
sure, ennlineil to (lie mainUnanee oC wnik houses ; and 
the uorIJioures were a n-souree lor the af»ed, de>li- 
ttife, and impotent ; u [dace ol‘ restraint lor the idle 
and disorderly, and an object ol' terror to the able 
and industrious^. The out- door relief was not ex- 
terided beyond oeeaHituiul a*‘nistanee during; tempo- 
niry illness, or the woman's confinement; or beyoiid 
the payment of a part of the rent of the cottage iii 
cases of large families ; or a sniull weekly ullowanee 
to a few'inliria persons of good character, who made 
up the rest of their support, by such triding works of 
iiidiistiy as they were able to perl'oriii. Some (‘ii- 
croaehments, no doubt, took place rruni time to time, 
and in peculiar •>!( nations, on these general principles 
of public relief': hut no man in health and in work 
ever thought of applying for parochial pay: and as 
artiricinl eiicourngement had not yet disturbed, in 
any material dogiw, the general adaptation of the 
.supply to the demand for labour, want of work was 
not a common case. Thinking people, it is true, 
even (hen foresaw that t(ie principle ol the poor-laws 
was fiiiulameiitaliy wrong, and lind a tendency to 
create tin* dlstrofcS which it professed to remove ; and 
particularly, they :irguctl, that the idea of providing 
employ at the public t^xpense was contrary to evny 
sound rule of justice and policy. Ilut, in fact, this 
part of the act of Eh/abetli hail not then been called 
into extensive opcraliuii, and went little further than 
the uhoiesoine purpose of keeping those employed 
who were collected in w'orkhouses ; while the disci- 
pliue, the disgrace, and the misery of the workhouse 
itself, acted the useful part of stimulating industry, 
and encouraging independence, as long as the aller- 
nntive of entering it, or of providing independent 
support, w'os left by the Legislature, enforced by the 
j)arisli, and reciuircd by the magistrate. 

Notw'ithstanding these cliecks, however, to the na- 
tural consequences of the system, t!ie assessment to' 
the poor is found to have progressively increased at 
every peiiod for wliicb leturns have been preserved. 
The iivcrage sum applied to the relief of the poor for 
the years 174S, l7‘iy» was L. (i()0,000 /icr aa- 

num. In 177(i it amounted to L. 1,. 031,000, an in- 
crease far beyond what the rise in the prices of corn 
would justify ; * in 178'M-5. to L.2,000,000, though 
the average price of corn had fallen during the nine 
intermediate years : f so that such gradual increase, in 
spite of all obstacles, and without any sufficient ex- 
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ternal cause can only l)0 attributed to the known Poor-Lawp 
tendency of regular and indiscriminate charity to'*' 
create !(.•% own objects. 

But in the year 17J)5 a change took place in theNru' Moile 
administration of the puor-law's, which bus complete- ‘'1^ Ajluiirji 
ly altered the state of the country. This was a win* ^ 
ter of unusual scarcity. The price of corn per quar- 
ter, which for the three preceding years had stood at 
L. y, 14is., averaged more than L. 4 during the whole 
of 1795 and 179b'. As the returns of labour could 
not i)c (‘xperted to keep pace with such a sudden 
rise in the necessaries of life, distress wa.s nnivcfsal ; 
and there appeared us claimants for parochial relief 
not only the infirm and aged, but the abJe-bodiod 
and indnstriona, wJio bad few of them ever before re- 
sorted to tin* parish, and that only during temporary 
iliiKS'^ and (lis.ibiliiy. It was at this season of ac- 
kiitm lodged dilficuity that the county magistrates, 
first in ) Berkshire, and aiterw'arclK in other parts of 
the middle and soutii of lOngland} agreed to relieve 
the poor according to a fixed and uniform scale, re- 
gulated by the price of bread ; and is.sued a table, 
which piofcs-cd to show, at one view', what .s/iouid ic 
the wa ( kly income of the labouring poor, which it 
fixed in a certain ratio, according to the price of 
bread, and the size of the family, Whatever the 
man's labour produced less than the provisions of 
this table required was made up by4he jiarisli, who-je 
eonipliaiice was Mibsequtiilly enlorccd by the Legis- 
lature ; and the justices were (‘iDpoworod, iiiuler cer- 
tain conditions, to onlt r relief out ol flie workhouse, 
and to those wdio possessed properly of their own. 

3()ih (ico. III. c. ‘JJ. 

The practical operation of tin's system i.s as follows : I’r.n t». 
Kvery liihoiner jk presumed to require a gallon loal 
of staiuljM'd w beaten bread, wxckly, for every-mem- 
her of his family, and one over ; t. f. four loaves for 
three persons ; seven for six — A. B. has a wife and 
four children ; lie claims seven gallon loaves, cost- 
ing, wc will .suppose, 12s. But his wages arc only 
9s.: then fore the pari.sh siqiplies him w’ith 3s. week- 
ly. C. J). has a wife and six children ; he rcipiires 
nine gallon loaves, or 14s. 8d. He earns IQs.; the 
parij>h makes up the rest. K. l\ is so idle and dis- 
orderly, that no one will employ liim ; but he has a 
wife and five children, and requires eight gallon 
loaves for ificir support. Ilis allowance, then, is ys. 
in lieu of the w'age^ which he ouglit to earn, and 56, 
or (S*i. to make up the dclicicncy of these wages. 

Many, wc doubt not, of tiic readers of this article 
w'iJl Imagine that this is a remarkable or insulated 
case. So far fioiu it, this sort of machinery has 
been going on; not only in a single parish, or a sin- 
gle district, but throughout half the country during 


* Between 1750 and I77ff, the price of w'heat had risen from .S5s. to 4fes. The advance of price would 
thus account for an increase of about one-third, making the charge for expenditure upon the poor L.920,000; 
and the population being increased about eighteen jjer cent,^ brings an addition of L. lb‘5,6'0() ; making 
I-. 1,085,000 as the natural increase, instead of the actual increase, L. 1,531,000. See Second Letter to Mr 
Peel cn the increase tj/' Pauperism, p. S4. 

t Average price of corn for leu yeais preceding 177-5, 1.2, lls. .‘Ijd.; average from 1775 to 1785 
L. 2, 7h. iS Jd. Tlie increase of population during that perio<l did not exceed six per cent, 

I For the first introduction oi this system, see Sir F. Eden 07i the Poor^ Voi. i. p. 579, Ac. 

4 
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Laws, the last twenty-five years. It is, in short, universal 
in the agricultural counties, with such trilling va- 
riations as the discretion of some magistrates, or 
the indiscretion of others, may havO locally intro- 
duced. 

The magistrates with whom this fatal scale origi- 
nated were actuated, no doubt, by feelings of huma- 
nity. The evil against which they had to contend 
was pressing ; the price of provisions was rapidly 
rising, and the wages of labour bore no proportion 
to that increase ; so that is man*s weekly pay was 
clearly insulHcicnt to support .his family. Tlie crisis, 
too, was forniidjtble ; discontent and insubordination 
exiiited very widely ; and it was naturally thought, 
that, if real were added to imaginary evils, and hun- 
ger sharpened the exacerbation of previous ill tem- 
per, the peace of the community might be seriously 
endangered. The people had been often taught that 
revolution would make their condition better; and if 
it became dear that nothing could make it worse, 
no slight additional force would be given to the ar- 
guments of the evil-disposed and discontented. In 
these diflicuU circumstances, two modes of admini- 
stering relief lay before them : one was a compulsory 
augmentation of the wages of labour to i»ect the ex- 
isting case, which they were then empowered to or- 
der by a statute .0th Eliz. c. 4*, gince widely repealed; 
ilie other was the enlargement of parochial aid, in 
the way we have described. Of two plans, both ra- 
dically had, it would be hazardous to decide which 
might have been followed with less permanent evil 
to society. Upon the eoiisc({uences of interfering 
with the wages of labour, wc can only speculate ; 
but the consequences of legalizing this mode of pub- 
lic relief arc too plainly written to be concealed. 
From its publication and general adoption, the in- 
dustry of i\iQ lower classes bus deteriorated; their 
independent feeling has been annihilated ; tlic public 
burdens luive been enormously increased ; and the 
proportion of supply and demand in all the nume- 
rous departments of labour has been deranged. 

Every new experiment in Icgislalion *is interesting 
to the philosophical inquirer, and valuable to the 
practical statesman. A system like that which we 
have been describing, in particular, has placed the 
inhabitants of a great country in so new and untried 
a predicament, that it becomes a matter of singular 
importance to trace its effects, political and moral. 
The poor, it must he acknowledged, in all crowded 
and highly civilized sttites, present a problem of great 
embarrassment. Where so much wealth and so much 
penury are seen in opposition; where there is on the 
one side so much superfluity, on the other so much 
deficiency ; a plan which promises n nearer equaliza- 
tion of the comforts of life brings a strong recom- 
mendation, at first sight, to the best feelings of the 
legislator and the moralist. On this account, our 
English system of poor-laws has been the subject of 
frequent eulogy ; — has been glanced at with a view 
to its adoption both with reTerenec to France and 
Ireland ; though the rulers of these countries have 
hitherto been wisely contented rather to take our 
warning than to follow our example. Scotland is still 
in a more hesitating state. 

We shall therefore think it necessary, in this place, 
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to point out the consequences of this artifieial sys- Poor-Law^, 
tem, both iis they affect the community which ailbrds 
the relief, and the individuals who receive it. And 
it will be seen that 'the general principle which con- 
demns such interforenre has been strongly confirmed 
by the practical evils resulting from its infraction. 

I . The first, and perhaps the greatest of the political Polmcai 
mischiefs occasioned by the poor-laws is this; tliHi 
they disturb the due proportion between the supply “^‘*^*'* ***'*”'• 
of labourers and the demand for labour. They en- 
courage population, without reference to the funds the Nami.»i 
by which that population is to be supported. I'hey t'OUTiir of 
persuade the lower classes to marry as soon as incH- 
nation prompts, as if it were needless to reflect whe- 
ther they can maintain the probable issue of that 
marriage. 

In the natural and healthy course of things, the 
case of a society increasing too fast cun hardly 
occur in a state of civilization. Some part of the 
community, indeed, will he pushed to distress and 
indigence in all countries ; but this is not to be 
set to the account of over-population ; it results 
from the misfortunes to which mankind are subjecr, 
and the vicious conduct in wliieh they induliro ; and 
may exist to a considerable extent, where it could 
not l>c argued that the country was over-peo- 
pled. The natural arrangement is, that a man and 
his family should depend upon himself ; should be 
supported by his own personal exertions : and know- 
ing this, he considers before he marries whether the 
ordinary wages of labour in his peculiar vocation 
will support the probable expenses of the family 
which he has^ right to expect ; and if dtlieriviNc, he 
forbears to marry till he can either get better em- 
ployment, or has laid by some provision to go in aid 
of his weekly earnings. When labour is so plentiful 
in the market, that lie can only procure employ for 
half or two'thirds of the year ; and when it is so 
scantily repaid, that though he may emu siiflicient to 
support himself, he cun do no more — then he has n 
clear intimation that he cannot marry without the 
risk of entailing severe want upon himself los 
family. Therefore the labourcrn, and the demand for 
labour, keep pace together, by a gentle and equable 
arrangement, which acts wherever mankind are so far 
civilized as to know the use of reason, and so pru- 
dently governed, ns to bo aiiowred to exorcise it. 

But the law which compels the public to furni.sh 
employment to as many us come to claim it, and re- 
gulates the wages given in return, not according to 
the market price of labour, but according to the 
wants of the labourer, removes ut once tiic natural 
spring which adjusts the proportion between the de- 
mand and the supply of labourers, and exposes the 
country to all the evils of a redundant population. 

For as matters arc- now disposed in England, the 
question is not whether the parent can support Ids 
probable family, but whether the parish will ; and the 
parish pledges itself, by allowed custom, to discharge 
the parental duty, when it allots a regular addition 
to the wages of labour in proportion to the number 
of children. A large family oi' children is a treasure 
in America, because such is the demand for labour, 
that they can in very early life do more than main- 
tain themselves : and they arc a treasure in a country 
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r*..r I .nioit unlike Anv rlea, namdy, in the aj^riculiural dis- 
iricis uf bei .'tU't*, a<*curilin^ lo iha Irv Julia 

which previiiU, tliev' place more of the public money 
ut ihi' tiisp«)>al o( tl.c lullua. 

Strjiuiie 0) 'ay, .lu el ih. irate deltiue of the poor- 
l.i'.V'* ha< been atteuipu d nu this vciy ground, that 
ihiT lue c ilciihited to acei leralt* the pni^re'?*? of po- 
|jiii.iri')ii at the <‘hcaprsi rate to the community. 
lUen arc not inclined, it is ^aid, It) hurt lien them- 
selves with a Ijimily, uule-ii they can proiuKe theiu- 
fcelves a reasoiudjlc share of comtbrt. 'That <*iuiifort 
ca.i only be* secured by liipli waives. Ihir hiijh 
eaMiiot he limited lo tIio,'0 who deserve them by their 
hiuices til the state, in r^Miin^^ a numerous family: 
'I'hey mu**t he ^iveai to siiiirle as well ii'> to inariied 
men — lo tlio^e wiih sm i!I fanliliL^ as well a-^ lliese 
with 'I'his woiihl h( uiijiiirdon ably exirava- 

yvtni. JaI us tliercforc sink ilic price of labour, but 
s<‘.Miru a lo tho'e nu'ntoriijus uiemhers of 

tfociet \ , who lurnisli the iiiatnilactories and (hi* armies 
with ill ‘ir Mipi I II noil ehiidn-n. Ia I “ the law say, 
“ jiriAi le the f.tate with children, if )ou are inclined 
lomiiriai^o; and, should the produce ol vom in- 
du'tv^ not be sullieiL'iit to rear lluan in health and 
vlj^oiir, lierv: i!> :i fuml that will supply detieK‘^ClC^ ; 
or, if the ex[)ense of rearin'* them ptevenis your 
making a provision for t)ld a;;e, Ium- !'• a fmivi out of 
whieli you .'»lia!i ho siipp uted w ilh deeemT, when- 
eviV jour iefipuities prevent your powi i of '^uppU iii|r 
your'v'heH. Siieli apiMvision mu I soon eouiiter.ict 
any iiatmal iinj)ediiiient to a tui! supply of people; 
nnd il the appiieation of the fund be ;;u.irdcd hYwi.<»c 
pi iivlsioiis, seLUim^ a man's best exertions wlulc ca- 
j)ai)le, and tlio.^e provi-^ions are not per\ cited, the 
])opulaiion laised thereby will be of the hcssL sort; it 
will be robust, healtliy, and industrious/’ 
i' ' .xv\ An ai^mueiit o rads anil so coiilradietoi j to I'x- 
■' • * pei nee as iliK^ ro^iiiro^ li;lle c.)nf»it.ili<;n. A slalcs- 

i ■ hiirVian sao'tciiy, 
who takes upon himself to j'^ive diree' tneouMi,e- 
iiii-iit to popukilioii, which he is allow i d lo d *, liy 
the advocates (.f the poor-lsiws, “ whin it -.In/l ap- 
pear that an nu rt.ise ot poot)le is ill ei -S U V to the 
iuj till r pio;;ie-' o; il nation in weallli so-d pro'pe- 
riiy/’j- 'Mijs, suieh , is an iiuj'iiry too piofi>ni»d and 
complex to be salely t ntriisfi d to any sfatL'inaii : 
e.-ipeeially wlun we n member that ciicourni;rmeiits 

10 marriij^e, like tl'o-e held out hy our laws, cannot 
be .ijspoiiilid jn ) t(h!pinc: the i n^me, once s'et in 
motion, cannot he elu Lknl or Mi-pciided ul pleasuie , 

11 i- itselt' artificial, Out tiie provisions for its sale 
operation must, after ull. be those alone wiiich na- 
ture iias esiablisljed, whose piimarv laws were vio- 
lated in the original speculation. Nature has tsta- 
hli^lu'd an index, in the late of wa«[;os, hy which tlic 
w'anis of the soen iy as to population may be clearly 
ascertained. To set aside tli!;. index, and .substitute 
llm temporary and sliort-si^ilited views of n .st:ile<- 
nian, as to •* the Wants, lesouicos, and political re- 


lations of a country," is ns pernicious in practice as ronr-T-.iua. 
it is uriphilosophleal in theory. Nature, Insides has 
provided by a'l universal pimeiplc, that the ease sup- 
posed to ju.-i f\ ilip rafeli and impolitic le^d^lation 
shai] never really exi't. It is a point jiroved hejond 
the pos.dbility ot i:uiii.-avinf!;, that population will not 
only increase up to the limit of available subsistence, 
but beyond it ; — will always reach n certain point of 
distress. Therefore, this insiiinctivc principle, when 
left to itself, is olway« ready lo fill' uj» every channel 
uf industry by which a family can be maintained. If, 

I hen, I he politician ventures to interlcro, and accele- 
rate the natural force of this princii>le, he oujrlit first 
to ensure the continuance of those circumstances 
w'hieh seem to him lo require or justify such accele- 
ration.' If this is confessedly beyond his power, Ijc 
Ini'* no ri*rht to inti'ifeie at ail. 

These obvious ohjcclioiia against disturbing (he na- 
tural order of things have met with a nio-il vtiikini;* 
eonlirmalion sinee (he peaec of ISl.j. The unnatu- 
ral iu'celeiation whiJi had tiJicn plaeo during the war 
became at its conclusion the cause of such severe 
lii'fri vs. almo-t fo render peace a doubtful blessing, 
l^xtr ioiihiiary ciiTum^trmcc-. conlinuin«: ctrtainly for 
an mipreci-^enti’d length of time, hail given cn- 
eouragcmeiit to i‘Mraordinary exertions ; the common 
observer saw* nothing unsound or unhealthy in the 
state, as long as ihmgs remained the >.'mie ; hut the 
first clnmge of circujnj,tances produced a dangerous 
revu)?ion, and j>r{)vcd the evil of cmpir^ei^m in Ieg?H- 
lation. 

This k'lUls u.-! on to the second mischief arising out r„ijtu u 
of the present state of the poor-laws, which is closely l vii i,{ u.i 
connected with the preceding, 'fhey tend to over- 
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and thus to introduce a system ol i- 


burthen tl'.cland, upon which the funds for their &uf)^ j 


port are chargi d 

univiTsal pauj)erism. . i!iiri.r.v 

Whatever he the nature of the funds destined to I'inpiti-^if 
‘support population, the tendency of population is to 
increase luynnd them. 'J’liis is matter of experience 
ill oi iy d.epaitment of labour, from the highest to the 
lowesT. In nil the hraiiclies ot national Indu.stry, there 
are always moi e elaiinauts for employ than can attain 
it; and, tiuuigh the excess, l‘or obvious i-Lasons, is nt 
different periods very diHl'rcnt in decree, the ledun- 
(hince I' always on the side of the lahourtr, — there 
are alwajs more w'orkmcn than can find employment 
in uiiuiuiaetures ; — always more journeymen iiiccba- 
nic.' than can be siipplii'd with work ; — always more 
agiicultuial Ial)Ourei>, than, taking the year tlirough- 
out, can he employed m n^eml husbandry. Not even 
the unhealthy, or degrading, or prec arious nature of 
the employ prevents this effect of the expansive prin- 
ciple of population. C’liimney-sw'ceping, street- sweep- 
ing, coal-heaving, mining, thieving, and begging, are 
all pursued beyond the pOMiibility of mninlenance ; 
arc all followed by claimants for support beyond the 
amount of support whieli they are capable of furnish- 
ing. 


^ lu'/uinf ' llin^inniip^ and juHl Ijjcctsnf th^ Pooi-Lax\:s^\iVi^e W. The same argument is 

.?upporl».d h> the I U*' IMr jo his Df^srn nitons <1;^ 

We} 1 iiid (»/’; Popnlatiuv and Produchon, p. 8.1. 

lu 
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r^>r-T.Aw<. Ryt this tendency to IncrcasCi while it stimulates 
industry and forosi^lit, occasions little practical dis- 
turbance as long as the funds by wliicli such claiiiiants 
are to bo maintained arise from jjrtHluctivc labour, and 
are dependent on it. llecause the pressure of popu- 
lation, wliile It re({Uire.s fresh funds as means ot sup* 
port, contributes to increase those funds by the re- 
turn which it makes in productive labour. 

The case is widely diiferent with respect to eleemo- 
synary funds. Those who claim them are contiuually 
becoming more numerous ; but the funds themselves, 
the parish funds, or whatever funds the state can em- 
ploy, though not exactly defined, arc necessarily li- 
mit(.d by the ability of the payers. The popuhtlion, 
therefore, which is dependent upon these funds, be- 
ing freed from the restraints which, under u.sual cir- 
cumstances, prevent its redundancy, must ultimately 
surpass any funds that are not e(|ually unlimited, and 
do not admit, of progressive increase in proportion to 
the j)r<»grosfcive demand. 

{ •iiv. r-,.| ’^ he experiment of sujiporting all who may require 

r.Miitoi' elocmo.'iynary maintenance has been too often made 
* 1’^- to render this conclusion doulrifiil. Catholic coun- 
tries, in w hich the nature of benevolence is every way 
misunderstood, ullard, as might be expected, the most 
Kinking proofs that wherever giutuitous supplies are 
furiuslied. the demands soon rise above the means of 
nieding them, or, if the means are unlimited, increase 
in proportion. Romo^ Naples, Cadiz, und indeed all 
the piincipal cities of Spain, are dcsciihcd by all tra- 
vellers as being equally remarkable for indiscrimi- 
nate bounties, and univt'isal mcMul’eity. 'I’lie town of 
Oviedo, for instance, at the time when the late Mr 
Townsend visited ii, atforded a most instructive ex- 
ample. There was an hospicio, or general work- 
house, the rcvenue.s of which vreie fi. 1fK)0 .Sterling; 
equal probably in Spain to thrice that sum in ICng- 
land ; this also served as n foundling lio.spiial ; besides 
which refuge for the poor, and their eliildreii, the 
bishop ordered seventy reals to be distributed at his 
gatc.s every morning to all comers, and W'cckly pen- 
sions both to widows and orphans. In addition to all 
this, the c.'inons scaltcred alms plentifully as they 
w'alkcd tiiiougli the streets; six convents administer- 
ed bread nnd hrotli at noon, and a commodious hos- 
pital \va.s ready to receive the sick and infirm. All 
these resources were too little, even among so small 
fi popiiialion as 7500 souls, Nutwiih.vtanding all 
that has been dtme," says tluU intelligent traveller 
“ (and what more in the way of charily can be de- 
vised ?) beggars, elotlied in rags, and swarming with 
vermin, abound in every street.” 

In reading this description, we arc struck at once 
with the folly of such uiidistingiiishing charity. Yet 
what do we sec in the account of Oviedo, but that 
state on a small scale, which the poor-laws arc cal- 
culated to render universal in England ? — Work- 
houses in every parish, supported at the public 
charge, and serving as foundling hospitals, and offer- 


ing a refuge to the poor and their children. Resides •*"*■ 
a regular donation to thoH* who may not like the 
confinement of the workhouse, but eun ]>rcfcr the 
claim of a bllrLllcn^omo famtly. And all this inde- 
pendent of the piivnte chariry, which we have 
wi.sh to sec ciirtuiled, but winch ought to stand alone ; 
the bread and brotli at noon," judiciuirsly admini- 
stered, and the public hospital ready to receive (lie 
sick nnd infirm.” The difference in the eircumsfaiice^ 
and character of the (wo countries lias rendered the 
consc(|i]C‘nces hitherto Icps culumitous in England 
than in Spain ; but tlic tendency is similar, und ilu: 
effect €({uully disproportionate to the means ; legal 
provision has been seen to be no preventive to indi- 
vidual want, or national distress. 

And why is this, but because the claimants are 
daily multiplying in number, nnd press clo.ser und 
chxcr upon the funds destined to satisfy them ? The 
increased and increasing burthen of the r.itcs m Eng- 
land is a sufficient proof of the truth which we desire 
to establi^^h. Notwithstanding the degradation of 
dependence, — the liability to vexalioiis, and offcri 
painful removalK,— the restraint of woikhouscN, — 
und the murmurs of the reluctant dispensers of corn- 
puhorv alms, to all which an English pauper mii.si sub- 
iiiit; experience has made it very evident that, as 
long us any public support can be relied on, the 
cluimanC*: for it will increase in number and importu- 
nity; and that, if any limit is to be set to the *le- 
iimnd, it must be sought for somewhere else than in 
the forbearance of the people, or the decrease of in- 
digence. 

Already has the claim, in very many instances, c\- Arm.ii ir 
cecded the available resource^. In uitmcrous ' 
extensive districts, during the years 1SI0‘, 1N17, anil ^ 

J8I8, it proved impossible for the contributor to fur- 
nish the quota w'liich the neeessili(?9 of llioso with- 
out labour, and, therefore, without support, demand- 
ed. Admis$ior. into the work and alm»;-liou.^t*.'<. once 
dreaded as the last resort of hopeless penury, has 
hccii courted as a boon, and accepted as a !*av()ur. 

Whilst in London, .‘ind ''tlicr great towns, niiiny al- 
mo.st starving families w'ere dultrrcd from applying 
to the parish by the crowded, iinhoaltliy, and horri- 
ble state of the workhouses into which they would 
be received, if indetxl they conhl be received at all ; 
many parishes were absolutely unable to raisse the ns- 
sessment''-, the increase of which, according to lIu' 
existing laws, has tended only to bring nn'ro and 
more persons u])on the parisli, and to make what was 
collected less and less effectual; and yet there was 
an almost univcr««al cVy from one end of the kingdom 
to the other for voluntary charity to come in aid 
of the parochial as.scssrnerits. * 

In the mean lime, (he amount of tlio rates tlicm- 
selves, which was, in 178.0, L. 2,000,0(10, in 180;^, 
had reached L. 4/i()7,0o0, in ISI.S, L.i(i,2f)LOOO. + 

This increase, great in itself, becomes still more im- 
portant as a proof of the effect of the system, when 


* Malthus on Population, /jih edition, V'ol. 11. p. 8;>i2. 

Jteport of Select Commiittr, LSI 7-1821. I'lie Letter to Mr Peel” estimates the increase in the price of 
wheat at <) per cent, in I80.'L und the increased population at 17* According to w'liich, the amour.; 
ought to have been L. 2,438,070, instead of L. 4-,2(}7,965. 
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- MO roniL'iiilK^r lli.iL liic iiitcrvt ning years Iiiul been 
V*‘ars of ijnex.imi'lt tl (Ii*muiui for intii and every kind 
oflabour : rind ilmr, owinj; lollje sadden ^Tovvih 
oi'tlie biiideii dining riu' scan itiivs of ISOOand JiSOi, 
a rein II iv>il)ie iiii^iruvemenl Inid fuken {dace in the 
eolleiiKiri ainl diAbiiisemcnt ortlie parnebial lundu, to 
8(3 ”11 til a dej^ree, tlmt any rnalenal diininiaion cannot 
^fiierally In* expected irom inori* piiident manage- 
inenf, v^liilst tlie s}.steni itseif remains. L'nder thc^c 
eireuinstances^ if the diMiider had not been radicaJ, 
the annual expenditure oii^hi to have bceoine Joss 
and less, instead ot inereasinp, from 180'i to ISIS, 
by a third of the whole, or about a sixth of the 
proponional uinount, idler ailowiii;^ fur the increase 
111 population and I lie price of corn. 

It ii5 espeeiidly neeesMiry that the price of coni 
bhould always be taken into theaceount. 'J'he pub- 
lic IS very liable to be misled by an apparent de- 
crease — u deerea.se in the actual sum, whilst the in- 
crease is really proceeding, and the burthen heavier 
lIkiii ever. It is plain, tliut L. 100, with wheat nt 
M).'.. y.r/- (piartei, is equal to L. ‘200, with wheat at 
sOs., and IS (laid with far more didiculty by the at^ri- 
cuJluri.sl, w'ho furnishes tlie great proportion of the 
rales. If corn continues at the prices of ],S2^, the 
rates will not be lower,' till the L . 7 , a 0(),000 

of I SIP are reduced to L. 1,000,000 ; an event which 
we no more i xpect to witness than the reduction 
of three inillion> of the population. 

The alarming distress which followed the spring of 
lSl,'i, the eorisi qiient increase of the rates, and the 
dilliculty of meeting this demand, led to a long and di- 
ligent inquiry into the whole subject boibre a Com- 
niirtee ot the f louse of Commons, in the session of 
I S I ; . I'Voui the returns which were then made from 
ilie niiinulaeturing towns of Birmingham, IManche.stcr, 
Coventry, iVc.;^ and also from many districts solely 
agricultuial, it clearly appeared that the excobs ofde- 
inaiid aliove the fuiidd [irepared to answer it, was no 
tlu oM tical or even distant danger, but one which 
bome districts liad already experienced, and to which 
all districts were more or less rapidly approaching. 
Dibtiaint for rates hciann* very general; and every 
distraint is an encroachment upon the national re- 
sources, and a eonversiiai of capital into income. 
We soon become alive to ilie probable result where an 
individual iloes this; and if a nation is but an aggie- 
gate of individuals, national extravagance and indi- 
vidual extravagance must pay the same penalty, and 
end m the same fate. 

It IS impossible to predict, with any certainty, bow 
Jong or how sh(»rt a lime the present system might 
go oil, before such a crisis arrived. Whenever the 
charge upon the land for the support of those who 
do not add enough to the nnnual produce of the 
eountry to support themselves, is so great that the 
land can b^no longer cultivated with a prolil, then, 
of course, it will be thrown up. This ehargt; is gra- 
tlualiy increasing every year, if not actually, yet re- 
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lativcly to the price of corn ; and the natural eficct 
has already lullowed in some ilistricts where the 
pre.s.sure is particul.iily severe. It is evident that, in 
proportion ns tins takes place, the rates become itiil 
heavier on those who continue to pay. So that the 
tendency is to contract the contributors anniuiliy 
into a narrower and narrower circle, each step bring- 
ing sonic upon the rates lor support who liad before 
assisted to pay iliem, till the whole cement of society 
gives way, and the natural gradation of ranks and 
lortuucs, on wliieh its prosperity depends, is euuk and 
lost in national pauperism. 

Such u crisis was cleai ly apprehended by tlie Com- ' 
inittee oi the House ol Commons; and with a short 
extract from their deliberate and valuable licpnU^ 
wc bliali conlirin, as well as conclude, our own rea- 
sonings - 

•• VVlietber the assessment be confined to land and 
houbcs, as at present, or other denoininalions of pro- 
pel 1} be made praetieiilly liable to the same ch.'irge. 
the Commiftee feel it their imperious duty to stall 
their opinion, that, unless some efiicacioiib check be 
interposed, tlure is every reason to think that the 
amount ol the assessment will continue, as it has 
done, to increase, till at a period, more or less 
remote, according to the progress the evil has already 
iiicidc ill different jilaccs, it .shall have absorbed the 
profits of the property on wliich the rales may have 
been assessed; pioducing thereby the ni'glect and 
ruin ol tlie land, and the w'aste or removal of other 
properly, to the utter subversion of llial happy ordci 
of society ho long upheld in these kingdonifi. 

“ The gradual increase which has taken place 
both in the oumber of paupers and in the assess- 
ment for their suppoit, can liardly fad to have ailsen 
fioiii causes inliertnrin the systiiii itself; us it docs 
not appear to have depended entirely upon any' tem- 
porary or local circumstances, Scarcity of piovi- 
sion^, and u diminished demand for paiticular mdiiu- 
iactures, have oeca.Nioned, from time to lime, an in- 
creascil pressure in particular paii^hcs. lb:i by 
comparing tlie assessments in the two loiinijis in 
this kingdom in which the largest porti:jA of the po- 
pukatioii is em|)Ioyed in agrieuituie, namely', Bed- 
fordshire and Herefordshire, it will he -.ein tlmt 
there has been the same progressive augn.oiitutioii 
in the amount of tlie aHsessnieiits, as may lie obsoi vtd 
to have taken place in the manufacturing counties.’’ 
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* In Maiiclie.Hter, the relief given to the oz/f- Zoor poor increased within ten years from 180,5 to L. I1,0(X> 
instead of L. 8000 per annum ; and the whole expendituie, from L. 1(;,0()0 to L.SJ7,000, in the most mo' 
derate years— in dear seasons, one-third more. In Birmingham, the increase in ten years was oric-tlurd, 
being L. «0,000 in lS0t^ L. '30.000 in t8Bi.— f omwowj' Jltjwrf. 
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Uw5. The evidence afforded by this tabic is not to be 
resihted. The ehar^^e on the rates, in not in 

two or three counties only, but takinjj I'uj'land 
throuf»hoiit, was double its amount in I ; thoiioli, 
ill ISl.'i, the price of corn bad sunk to a moderate 
avera^^e. W’hat then, except a chancre in the exist- 
ing laws and management, is to hinder tlieir douliling 
again in twenty more years — at least virtually 
doubling, with respect to the ability of the payers? 
Ibit it certainly cannot be supposed that land which 
now, in many cases, pays a rate equal, or more than 
o<jual, to tlic rcnt» can afford to double that citurge, 
and be cultivated with a profit. In fact, many petitions 
weie laid before Parliament, complainir»g that the 
loir.ual value of the property assessed to the poors- 
rates, was not siitficient to maintain the numerous 
and increasing claimants, cVen if it weie to bo set 
free of rent'; bO that the parishes were threatened 
with a total abandonment of the occiijiiers of their 
lanil. Ami though tlie^.’ are, uidi^putably, extreme 
cases, there is f|Uile enough in the general appenr- 
aneo of the country to warrant the conelusion ex- 

f ircssetl iti the Hrpuri, and to justify (he worst appro- 
lensions respecting the eventual consefjuencc of the 
systein.. 

This is suffieicntly proved by the experience of the 
five years suet ceding 1815, as digested in the fol- 
'orting table ; • 



fof 

ihu Iti'lii'l of ilic 
I’oor.*^ 

Avoraf.'c 1‘nrc of 
Corn juj Quar- 
ter. 

1HI> 

L-.i, 118,81;'; 

s. J, 

70 0 

ISKJ 


()1 10 

IH17 

(),<118.vil7 

87 1 

ISIS 

7,890,1 18 

!)0 7 

ISI!) 

7,.'>3 1,050 

8ll 9 

1 SJO 


09 5 


Now. upon the first glance at this table, it will 
appear, that the price of corn in 1815 and in 
IS'JO was tlie siiue, the amount of the rates ought 
like w I nc to have lieeri the same, with the addition of 
ten prr cent, for increase of population. U ought, 
therefore, to have been six millions in 18'.»(), accord- 
ing to the scale of 181.5. But it is ^evni millions, 
giving a million, or onc-sixtii of the whole, as the 
actual grow til of five years. This surely must satis- 
fy every tloubt concerning the ruinous tendency of 
the system, and shows that the only rem.iining ques- 
tion must be, not whether the evil is in its own na- 
ture progressive, but how the progressive evil may 
be most wisely and effectually restrained. 

Such are the political consequences of the system 
of poor-laws, a.s now administered in England. Its 
moral cHecLs are node‘Js pernicious . 


1. The first of these wliich we shall mention is rwr-Lsws. 
that total improvidence whicli exists in so rcrnaikablc 
a degree both among the manufacturing and agri- Mond n.viU 
cultural labourers. In the former class, this U p^. l*-''’* * 
fuliarly inexcusable. The <leniand for all labour is ‘, '7in,,n,y, 
rtuctnatiug, and liable to occasional amt sudden vn-dimv. 
nations. But in manufacturing labour such differ- 
ences are of most frequent occurrence. A change 
of fashion at home, or a municipal regulation abroad, 
the discovery or failure of a mine, the wealth or po- 
verty of a customer, all bear directly upon it, inde- 
pendently of the more important Huctuations arising 
from the hostile or peaceful relation of neighbouring 
countries, 'riierefure labour of this si»rt, though 
far more productive in its flourishing sea.son»», is fur 
more precarious in its eventual succcbS tlnin any 
other. 

'riio remedy against the inconveniences arising 
from theKc causes is to be found in that moral fore- 
sight which belongs to intelligent beings, and dis- 
tinguishes, or ought to distinguish, the civilized and 
socal man from the thoughtless savage. If it is the 
nature of manufacturing labour to be barren at one 
season, and productive at another, the superabun- 
dance of the harvest must provide against the lime of 
scarcity. But notwithstanding all that must lie clear- 
ly knovi'n, and bitterly experienced on this account, 
there is among the manufacturing bodies in our large 
towns a most profligate disregard of any moment be- 
yond the present. The system of the savage is seen 
in the midst of a crowded population. For a lime, 
on the sudden acquisition of plenty, there is the same 
w'aste, the same idlepcss, tlio same debauchery, 
which is quickly succeeded by a similar want, a si- 
milar necessity for extraordinary exertion. When 
the wages of the maniiiaeturcr experience a sudden 
rise. Ills wTekly expenses rise in the same propor- 
tion. Perhaps he works but half the week, and 
spends the rest in low and profligate excess. I^er- 
liaps he squanders his superfluous wages in a man- 
ner ^the most absurd, and the most unsuitable to Ids 
station in life. But at all events, when the year 
ends, he is in no sensa better than he was at the be- 
ginning; his advantages have been altogether tlurown 
away ; lie is not richer, and in a moral sense he is 
poorer, because his dis^solute habits are more con- 
firmed. It up|)eared in evidence before the House 
ol Commons, tliat the ribbon weavers at Coventry, 
who were at that moment requiring parish relief, had 
six months before been in the receipt of two or tliree 
guineas u week, whicli they liad expended in ihc 
most sumptuous manner upon poultry and other lax- 
urie.s ; in selecting which they were so f.istidious, that 
the usual tnarket of the place was not goml enough 
for them, and supplies were regularly sent down from 
London. 

The agricultural labourer has fewer goldfen oppor- 
tunities ihaii the manufacturer ; still most of them, 
with frugal habits, might save L. 5 per annuvi, whiUt 


* Report on the Poor-Jlate ReiurnSt ordered to be printed lOth July liS21. 

t llie particular sums expended in law and removals are not specified in the returns after 181.5, and 
theretoie cannot be subtracted from the total amount. They amounted in 1818, 1S14-, isij, to about 

L. .S:JO,000 pet onnutn. 
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i..rA -. they are unmaiTicd ; wIiorea> not one in fifty, per- 
Imps, U master of that siiiu at any ptM'ioii of his life. 
Whenever their waj^es go beyond their actual neces- 
witieK, the overplus is carried to the alehouse. If an 
accident, or an illness, or a failure in the demand for 
labour, keeps rbc*mun from work a forliiiglit, the pa- 
rish IS called upon to supply the deticiency. That 
lie siiouid have even a week 8 provieion beforehand 
is entirely out oi' the question, it would be thought 
a must unreasonable expectation. Though perhaps 
he is a single man, and lias no family demands ; or a 
man in the Hower of his age, who may have earned 
large wages at ta^k-work for years ; or an elderly 
niiin whose children are iill off his hands. In short, 
whatever may have been his situation or opportuni- 
ties, he liu') always lived, to use u common, but cx- 
prensive phrase, Irom hand to mouth. 

Now it is impussiblc to believe that the known and 
regular provision of the poor-laws is not at the bot- 
tom of this unprincipled extravagance, which has 
now become inveterate throughout the country. We 
cannot but .suppose that in a land where so much in- 
telligence, so strong a moral sense, so active a spirit 
of industry exists, men who knew that they were 
liable to accidents and reverses, if they also knew 
that they had only themselves to depend upon, would 
employ some part of their present earnings to pro- 
vide against future contingencies. It may be said 
that to men who w'ork bard, and arc necessarily 
much collected together, the temptation to low dis- 
sipation and extravagance is irresistible. But these 
temptations are not stronger to one part of the com- 
munity than the other ; and ip servants, petty trades- 
men, and small farmers, considered as a body, there 
is much of that forethought and frugality which is 
the best foundation of individual and national wel- 
fare. Many of these, during the unparalleled vicis- 
situdes of the last S5 yeans, have had more to 
struggle with than the labourers ; yet they have hot, 
in the same regular manner, fallen upon the parish 
funds, because to these cIusacs such a resource is 
still considered a reproachful degradation. We ar- 
gue, that similar frugality would have characterised 
our labourers also, if their natural disposition to 
sensuality had not been favoured, rather than re- 
strained, by the assurance of a systematic provi- 
sion, when vice and imprudence should bring on 
tlieir necessary results, and terminate in penury. 

■2 Diboon- 2. Another injurious etfect of the poor-law’s is 
KMiu'il Spirit bad and discontented temper which is generated 
to ignorance of the real causes of poverty. Almost 
tiio t'nuioi every thing which has hilherio been done for the 
oi Roverty. poor has tended, as if with care and intention, to 
throw a veil of obscurity over tliis subject, and to 
hide from them the real origin of tbcir dilficultics. 
In ail cases, the lust man whom any one, labouring 
under misfortune, is inclined to accuse, is himself. 
But the poor-system tends to maintain the opinion, 
that he is the lust person who ought to be accused. 
The workman who can iiiul no employment ; the la- 
bourer who feels his large and increasing family a 
burthen which he can ill support ; the aged and de- 
crepit, whose pittance barely furnishes them with 
the necessaries of life ; each lay the fault of their 
particular distress upon the pari^, or upon tlie over- 
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seer, or upon the magistrate : but never blame their Foor-i nw 
own imprudence in neglecting a provision, or tlieir 
extravagance in throwing one away. And when re- 
lieved, to the full extent that legal charity can re- 
lieve thuin, they never acknowledge any sense of ob- 
ligation, unless they should be brought to a better 
mind by feelings which the poor-laws are rather cal- 
culated to extinguish than to awaken. 

We can hardly be wrong in setting these errors 
to the account of the system itself. On these oc- 
casions,*' 118 Mr Malthus justly observes, the only 
way I have of judging, is to put myself in imagina- 
tion in the place of the poor man, and consider how 
I sliuuJd feel in his situation. If 1 were told that the 
rich, by the laws of nature and the laws of the land, 
were bound to support roe, 1 could not, in the hr^t 
place, feel much obligation for such support ; and, 
in the next place, if I were given any food of an in- 
ferior kind, and could not see the absolute necessi- 
ty of the change, which would probably be the case, 

1 should think that I had good reason to complain. 

I should feel that the laws had been violated to iny 
injury, and that I had been unjustly deprived of my 
right. Under these circumstances, though I might 
be deterred by the fear of an armed force from com- 
mitting any overt acts of resistance, yet 1 ^should 
consider myself as perfectly justified in so doing if 
this fear were removed ; and the injury which J be- 
lieved that I hud suflered, might produce the most un- 
favourable cflccts on iny general dispositions towards 
the higher classes of society. I cannot, indeed, con- 
ceive any thing more irritating to the human feel- 
ings, than to experience that degree of distress 
which, in spite of all our poor-laws and benevolence, 
is not unfreqiicntly felt in this country ; and yet to 
believe tliat these suiferings were not brought upon 
me, either by my own fault, or by the operation of 
those general laws which, like the tempest, the blight, 
or the pestilence, are continually falling hard upon 
particular individuals, while others entirely escape : 
but were occasioned solely by the avarice and injus- 
tice of the higher classes of society. 

On the cuiitrury, if 1 firmly believed tliat, by the 
laws of nature, which are the laws of God, I hud i o 
claim o/' right to support, 1 should, in the first place, 
feel myself more strongly bound to a life of industry 
and frugality; but if want, notwithstanding, came 
upon me, 1 sliould consider it in the liglitofa sick- 
ness ; as an evil incidental to my present state of be- 
ing, and which, if I could not avoid, it was my duty 
to bear with fortitude and resignation. What 1 re- 
ceived would have the best effect on my feelings to- 
wards the higher classes. Even if it were much in- 
ferior to what 1 had been accustomed to, it would 
still, instead of an injury, be an obligation ; and con- 
scious that I had no claim of right, nothing but the 
dread of absolute famine, which might overcome all 
other considerations, could palliate the guilt of re- 
sistance. 

“ 1 cannot help believing, that, if the poor in this 
country were convinced that they had no claim of 
ri^ht to support, and yet in scarcities, and all cases 
oi urgent distress, were liberally relieved, which 1 
think they would be, the bonds which unite the rich 
with tlic poor would be drawn much closer than at 
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P(»oi*Liiw 8.. pfesent ; iind the lower classes of society, as they 
would have less real reason tor irritation anil discon- 
tent, would be much less subject to such uneasy sen- 
sations/* 

X Kutinc. 3. To this habitual discontent is to be added the 
tion of ihe selfishness and mercenary spirit arising from the ha- 
ficiminc of looking lo parochial assistance in every cmer- 

ch gpney. Instead of that sympathy and active charity 

“ * which would be shown, wc fully believe, in this coun- 
try at least as much as any other, if the poor were 
not brought up to expect that relief must be award- 
ed lo all in whatever shape it is required, a certain 
price, an adequate repayment, is demanded, for every 
trifling service. If an aged parent is lodged under 
the roof of a child, the parish must give a remunera- 
tion. If an orphan is to be provided tor, the first ques- 
tion of the relation is, what will the parish allow ? If 
age or occasional illness require some domestic at- 
tendance, a demand is regularly made for trouble 
and loss of time. Dr Chalinerfl sneaks the result of 
experience both south and north of the Tweed, 
when lie laments it as “ a heavy encumbrance on the 
work of a clergyman, that,.in addition to the primary 
and essential evils of the human constitution, he has 
to struggle, in his holy warfare, against a system so 
replete, as pauperism is, with all that can minister 
to the worst, or that can wither up the best, affec- 
tions of our species/* (Chmtian and Civic Economy, 
No. 10.) 

The effect upon the giver is certainly no better 
than that upon the receiver of these legal alms ; 
and thus the most valuiblc part of real charity is 
thrown away. The immense sums distributed to the 
poor ill this country by the parochial laws are impro- 
perly called charity. They want its most distinguish- 
ing attribute ; and as might bo expected from an 
attempt to force that which loses it essence llie mo- 
ment it ceases to be voluntary, their effects upon 
tliosc from whom they are collected arc as prejudi- 
cial as on those lo whom they arc distributed. On 
the side of the receivers of this miscalled charity, in- 
stead of real relief, wc find accumulated distress and 
more extended poverty ; on the side of the givers, 
instead of (ileasiirahlc emotions, unceasing discontent 
and irritation. Ilow can it be otherwise ? The rich, 
who are little affected by the amount of the rate, 
pay it as a lax, and either view it in no other light, 
or apply it as a quietus to their conscience, as if 
having furnished their legal assessment, they had 
fulfilled their duty in the way of charity. The mid- 
dling classes, upon whom the burthen presses most 
severely,- -as the little annuitants, sinall tradesmen, 
and inferior farmers,— not only pay it as a tax, but 
feel it as a tax, and consider that they have the usual 


privilege of murmuring at its amount. Indeed, the Poor-Law*, 
injustice of the system, as it somctiineK falls upon 
payers of this nature, is so glaring, that nothing but 
the uselessness of renionstrunoe could prevent its 
being loudly heard. Those who are constantly sup- 
ported on parish pay are better off than a large 
number of those who contribute ; they are certain of 
receiving, as long as there is any capital stuck on 
which a distress cun be levied ; but the power of 
paying in the others depends upon their customers, 
and upon many contingent circumstances. The 
pauper also is secure in the possession of his effects, 
those of the contributor are daily liable to be seized.* 

The pauper, too, can afford to live better, and to 
spend more on his family or himself throughout the 
year, than tfic petty tradesman, or annuitunt, or 
renter of a little land, or many others in that humble 
but useful class just above the* common labourer. 

These are the persons on whom a scarcity falls heavy; 
these arc the persons who must diminish their con- 
sumption ; these are the persons who feel the revul- 
sions of trad^, and the pressure of taxes; their families 
must commute bread for potatoes, while their pauper 
neighbours arc living in comparative plenty. Under 
such circumstances, it is scarcely possible for man 
not to complain ; or to acknowledge the trutli of the 
Christian maxim, It is more blessed to give thaix to 
receive/’ 

df. There are other immoral consequences of the 4. Tneour- 
poor-laws which ^arc too obvious to need particular 
Illustration. Husbands are encouraged to desert '“"‘y- 
their wives, and fly from the burthen of their fami- 
lies, knowing that they will not be unprovided for. 

Women are encouraged to admit illicit intercourse, 
from a confidence that if it should prove fruitful, a 
marriage will be probably forced from the ordinary 
operation of the laws ; a calculation which begins in 
vice, and can only end in premature and ill-sorted 
marriages, fndred, their general effect on character 
admits of indisputable proof, independently of all 
argument or theory. It is notorious tliat the most 
steady, industrious, and moral workmen, on whom 
the employer can place his surest reliance, arc those 
who do not legally belong to the parish in which they 
are living. It would be impossible to desire a more 
convincing evidence of the pernicious tendency 
of the present laws. Wc shall therefore conclude 
this branch of the subject, by noticing a collateral 
evil of the system, also tending to demoralize the 
people. It collects an undue proportion of the po- 
pulation into towns. The population of cities and 
tuwn.s, instead of comprising, as had been calculated 
during a considerable part of the last, and the whole 
of the preceding century, about one-third of the na- 


* « You do not compel the poor man to sell his furniture before you relieve bin) ?— No— certainly not. 
But if a man has to contribute to the relief of the poor, and from loss of trade, or from the pre.ssurc of 
children, he is not able to pay his rates, you sell his furniture and effecto !— I have been compelled to 
sign a warrantor distress. Then, is not the pauper that is relieved in a much better condition than the 
pauper who contributes ?— He is so far in a better condition, that what he possesses is more secure to him. 

"^By a «atutc (s/th Geo. 111. c. 170, 8. 11), such persons may now be, by magistrates, legally exonerated 
from charges. 
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. .i.i . non, now appron-Iics to nearly one-half. From I SOI 
Jo 18 1 1 , the in(;rea>,o of houses in the towns of Great 
hritain average I'J per the inhuhitants 15yvr 

eenf. In the coinitrv,*the increase ofhouses somewhat 
exccMls 1 1 per ct'/yi., and the inhabitants \fi pn cent. 
Mr ("oitjuhoun observes, that to whatever cause it 
may l>e attrihutu<l, there has been a cofl^idcrableten• 
dency to diminish the rural population, and to in- 
crease tliat of the towns in general.* Hut the cause 
is very evident to any one who has watchc‘d the 
O])ei'ation of the poor-laws* Cottages entail upon 
the land so heavy a burthen, that no proprietor will 
suffer one to he erected upon his estate which is not 
ab&olulely necessary. He can obtain no rent which 
can iiuleinnily him (or the probable chaeges of an ad- 
ditional family, which will possess a perpetual cluim 
for KU|)port upon his land. Hut in towns, where the 
property in land is much subdivided, the immediate 
advaiiliige of letting small houses at a considerable 
profit, far overbalances the distant evil arising to the 
individirii from (ho increase of the rates, to which 
all tilt' inhahitants of the town will be fhtced to con- 
trihutt! their sli.are. The consequence is, that there 
only are houses huilt^ and thither the uverHow of the 
country parishes resort, and going out into the 
neighbourhood for daily employ, spend their leisure 
hours in the town, and lose the simple habits us well 
u.s the simple rccT( utions of the village. 

Having now explained the poor-system, as it 
Mi'i.'ll'i'm (ircM.iit ill Kngland, and shown its injurious 

'viiuUthiicni ollbcts, both upon the moral and political health of 
<1 till sy.- the commuiiify, it only remains to advert to the 
Ml-. several plans which have been hitherto proposed for 
its melioration or abolition. And of these, leaving 
the compulsory, contribution to friendly or other 
provident societies ; the assessment of all other pro- 
perty to the rates, as well as that upon which they 
have been heretofore raised ; and the allotment of 
cottages, with a small (piantity of land to the la- 
bourers who might have the mast numerous families ; 
— as either inadequate, inexpedient, or iinpruclicable 
remedies — we shall confine ourselves to the two 
which best deserve the attention of the Legislature, 
and have obtained the most of it. These are, first, 
the estahlishnient of a maximum, beyond which the 
annual amount of the rates in each parish shall not 
be iiu reused ; and next, the gradual abrogation of 
the law of Elizabeth, on which the whole system 
lias been erected. 

The plan of fixing a maximum has been oden 
I. rinii of recommended, under the alarm arising from the pro- 
» siai)li:.hinjr gressivc increase of the annual rales. It is pro- 
posed to take the average of a certain number of 
\ni«um t years past, and fix that as the sum which no future 
r.tiw'l assessment should exceed ; so that, if the rates of 
any gi\en parish had amounted, on an average of 
the largest and smallest sums during the last ten 
years, to L. 500, L. 500 should be considered as the 
utmost limit of charitable relief to which the claim- 
ants on that parish were legally entitled. A plan 
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of this nature was brought forward in rarliament in Poor-i^ws. 
the year 1S21 ; but clogged with so many ohjec- 
tioiiaiile alterations in the law of settlement, that it 
met with less attention than the respectability of the 
mover would otherwise have secured it. There arc, 
however, radical objections to the plan itself. “ Un- 
der such a law, if the distresses of the poor were to 
be aggravated tenfold, cither by the increase of 
numbers or the recurrence of a scarcity, the same 
sum would invariably be appropriated to their relief. 

If, ill the meantime, the xtatute which gives the 
poor a right to support, were to remain unexpunged, 
wc shall add to the cruelty of starving them, the in- 
jubtice of still professing to relieve them, ff this 
.'statute were expunged or altered, we should virtual- 
ly deny the right of the ])Oor to support, and only 
retain the absurdity of saying that they had a right 
to a certain sum." (Mn)tlius, HI. p. S.V^) 

In order to obviatethis evident objection to the mea- 
sure, a provision was introduced into the bill allowing 
additions to be made to the fixed maxim uin, by ac. 
extraordinary assembly of the inhabitants and nc'igh- 
bouring magistrates, in very peculiar cases of local 
pressure or general scarcity. It is plain, hotvever, 
that this is a virtual abandonment of tlie principle 
of the measure ; and by necessary consei[ueiicc, of 
the measure itself. The right of the people to cer- 
tain support being recognized, no legislative fiat cun 
limit the extent of that right. No inhabitant could 
resist the demands of the people.; no magistrate 
could be expected to maintain the inaxiinuin, in any 
season of diHiculty, wdicii alone it would he of niiicli 
practical value, if a dam, wliieh is raised to kc(‘p 
out the eiicroachnicnts of the water, is to be opened 
whenever the water presses forcibly against it, the 
surrounding country lias little reason to trust to its 
(fleet, when threatened with an inundation. 

This objection equally applies to an amend I'lan vt «i 
ment which has been since proposed, to render the 
maximum a gradually decreubiiig ninxiniiim, by VfYxtrmn? 
subtracting from its amount lOs. or yOs. ptreent. 
annually, till the whole was extiirct. Hut to any 
one acquainted with the manner in which the aflhirs 
ofuparLsh aie and must be conducted, ttikiiig the 
country at large, such impossibilities must occur 
in the execution of n law of this nature, ns render it 
quite undeserving attention as a national measure. 

The business of overseer; for the first half of the 
year, wouhl go on smoothly enough. By that time, 
three-fourths of the legal assessment would probably 
be spent. Then all, wliatevcr might be their wants, 
must he put on short allow. nice, and future claim- 
ants excluded Hut each of such claimants would 
justly consider that he had as good a right to be 
supported in his hour of need, as those who hap- 
pened to be visited with misfortune a few months 
before ; and those whose mischance it was to be in 
distress wlieii the fixed sum was collected and expend- 
ed, would be particularly ill used on being refused 
assistance, while so many others around them had 
enjoyed this advantage. If such a measure were pass- 


Co]r]uhnun o/t the Population and Resources t)f the British Empire, p. 27- 
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P>>fr-Lavr>u cd, U would bo virtually ivpealod in half tbe parish- 
os of llic- kingdom before llic expiration of live years. 

Hesidfs, tlioro is nothiiif^ in any measure of this 
kind, wliidt tends to stem the progress of pauperism ; 
ntdhing to prevent the numbers from annually in- 
erenbiiigy which require public assistance. All the 
I'luinneis by winch the main stream is supplied, as 
described in the beginning of this article, remain the 
same ; why, tlieii, should we expect that the stream 
itself should glow narrower, or cease to overflow its 
boinulsf If, then, the ?um collected w'crc to be di- 
vided among all who might be in want, however their 
miiiiber might increase, great misery must ensue ; 
and all tiie blame of it would be laid, not without 
miu'h apparent justice, to the cliargc of the society, 
winch urulerlook file support of the poor, yet sup- 
plied tlietii so sparingly, that they must nocessuriiy 
die of hunger niid disease. 

^ Pl.il tifi L\ I'lie only measure which can be considered as 
idlicr politically wise, or practically eflicient, is one 
vvliich bliall gradually annihilate the system by at- 
lacking directly its \itu] principle, and striking at the 
root of the di.sease. To this end Mr Malthus pro- 
that u regulation should be made, declaring 
thai. no clidd born from any marriage taking place 
aiu r the expiration of a year from the date of the 
law, and no dlegitimatc cliild born two }i'at.s from 
die same date, shall ever be entitled to parish as* 
si^tancc. And, to give a more general knowledge 
of this law, anti to enforce it more strongly on the 
inind.s of the lower clasSses of people, the clergyman 
of each parish should, after the publication of banns, 
road a *^)lorl addre^^s, stating the strong obligation on 
every man to support his own children ; the impro- 
piit'iy, and even immorality, of marrying without a 
pro^pcet of being able to do this; the evils which 
i)ad icMjltcd to the poor themselves from the attempt 
wlijch luul been made to assist by public institutions 
ill a duly which ouglit to be exclusively appropriated 
to parents, and the ah.solutc necessity which had at 
Iciigili .qqicarcd of abandoning all such institutions, 
oi. account of their producing effects totally opposite 
to those which were intended. This would operate 
as a fair, distinct, and precise notice, which no ftian 
could well mistake ; and, without pressing hard upon 
any particular individuals, would at once throw off 
the rising generation from that miserable and helpless 
dcpc 'dcnce upon tlic government and the rich, the 
moral as well as physical consequences of which arc 
almost incalculable." 

Some measure of this kind is not only expedient, 
buL indispensable, if the Committee of the House of 
Coimnons arejustified in solemnly slating it as their 
opinion, That unless some cflicacious check be inter- 
pOsSed, there is every reason to think tliat the amount 
of tlic asticssinent will continue as it has done to in- 
crease, till, at a period more or less remote, it shall 
have absorbed the profits of the property on which 
tlic rate has been assessed, producing thereby the 
lu gleet and ruin of the land. 


to public support; and that this would occasion 
confusion, discontent, and ultimately turbulence, by 
which the nation would ho kept in contimial disorder. 

Wc are of a diflerent mind : and that not only on 
general grounds, hut for reasons of experience. No 
new measure, in truth, can reduce the lower classes 
to a more unequal state than the existing system. 
Every parish has its own rule, founded partly on the 
ability of the payers, and partly on the character of 
the overseers. Every district has its own scheme 
of administration, dependent on the discretion or 
indiscretion, foresight or carelessness, of the local 
magistrates. A few parishes, a few bright spots 
appear, which careful management has prchcrved 
from the infection of the surrounding plague ; and 
those parishes are in all respects the best satisfied, 
because the most comfortable. An account of one 
of these appears in the evidence before the House, 
in which t he custom of employing labourers by task- 
ivork has enabled them to support their fauiilics 
without application to the magistrate; and yet it 
comes out incidentally that this parish is 'so great a 
favourite, that false oaths and other fraudulent means 
arc frequently taken to get into it. 

Already, too, there exist in- every parish tliose 
who have, and those who have not, a claim to sup- 
port, according as it may happen tliat they do or do 
not legally belong to it. \Vbat keeps tlie residents 
who are non-parishioners from turbulence, or even 
from complaint ? The known law. We argue, that 
the known law would have the same effect upon ihobc 
who are boro without claim upon any parish. In- 
deed, the whole country abounds wit!', inequalities of 
condition among those whose claims are similar ; of 
whom some are, and some are not, ( ffectuaJJy reliev- 
ed by the law on wliich their claims are founded. 
Nothing, for mstance, van be more diiierent than 
tliC degree of assistance awarded to the manufactur- 
ing and the rurai labourer. In country paribhes, 
the poor do really receive some compensation for 
their low wages ; their children, beyond a certain 
number, are really supported by the parish ; and 
though it must he a most grating reflection to a la- 
bouring man, thuc he can hardly marry without be- 
coming the father of paupers; yet if he can recon- 
cile himself to this pro.spcct, the compensation, such 
as it is, is no doubt made to him. But in London, 
and all the great towns of the kingdom, the evil is 
suflered without the compensation. The population 
raised by bounties in the country, naturally and nc- 
ces.surily flows into the town, and as naturally and 
necessarily tends to loitXT wages in them ; while, in 
point of fact, those who marry in towns, and have 
large families, receive no assistance from their pa- 
rishes, unless tliey arc actually starving : and alto- 
gether I he assistance which the inaniifactiiring clabses 
obtain for the support of their familicft. in return for 
their luwcrcd wages, is perfectly incomsidcrablo. 
Whereas the nominal rate of wages is of no more 
consequence to the labourer who is married and has 
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The chief practical objection which has been urged 
against such an enactment is, that it would create 
two distinct classes, which would exist together in 
tlie country for a considerable period of time,— tlic 
one class having, and the other not having, a claim 


a family throughout the South of England, tlian it 
rate in Ilindostan. (See Mallhus, 11. p. '•()(}.) 

Jt is plain, therefore, that the poor of this country 
have been used to unequal and very different treat- 
ment, and that with much greater a])peurance of in- 
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Pu..i-I ;i*As. jnslice than any tllfTfronce ^vhich was founded upon 
an fstHblislied law. Vo sa} nothinj' of the advan- 
tage which the impudent and during have long pos- 
sessed over the luimhlt: and unobtrusive cltaracter ; 
which imposture has hud over hono'^ly, nod sliaine- 
Icas beggary over honest independence ; the circiim- 
stance that men who were born in the same class, and 
labour in the same vocation, and are burthened with 
the same family, are liable to suffer, and do actually 
.suffer, the widest variations according to the district 
in which they may happen to reside ; — according as 
the magistrates of that district agree to act ; accord- 
ing to tlic scale of relief they may have adopted ; 
according to the strictness of the inquiry which they 
arc in the habit of making, before they issue an order 
for relief ; in shortf according to the views they may 
take of their own duty and of public expediency. 
So that wc should have no fear of discontent, in any 
material degree, from the operation of an enactment 
like that proposed. More especially, as the majori- 
ty of those whom it concerned finding themselves, 
according’ to the natural order of things, so much 
the more prosperous in consequence of their depend- 
ing on their own exertions, would be free from the 
principal temptation to murmur and complain. 

Tt ouglit to be remembered, farther, that the sys- 
tem now in operation is by no means exempt from 
the danger of discontented turbulence* Every one 
is brought up with the belief that the state is hound 
to provide him wdth employment and support. When, 
therefore, the employment assigned him is such as 
lie does not approve, and the recompense awarded 
him lulls below his expectations (and when the em- 
ployment is a loss to the public, the recompense 
inu.st often be below even reasonable expectations), 
he becomes an irritated and uneasy subject ; and 
unless he i.s restrained by the fear of detection, 
or by the better influence of moral principles, he 
vents his spleen by any mischief that is in his power ; 
and the burning of stack-yards, or the destruction of 
muciiincry, results from an unsatisfactory interview 
with the overseer, or an ineffectual appeal to the 
bench of magistrates. Proofs of tiiis liavo been al- 
ready too visible ; and vestry meetings, in some 
coiintiiN, have assumed a very seditious appearance: 
quite enough to prove the evil of accustoming the 
mass ot the population to depend upon any thing ex- 
cept the natural demand for their labour. 

Ti.i siftiute Should it, however, be considered that more cau- 
Inl' Kin* preparation is necessary to pave the way 

R alteration in a system of laws which are 
I'wy 1 ) 1 * first unhappily interwoven with the {mbits of the people; 
'v\i aial. it would he an important stop, to begin by repealing 
that part of the statute of Elizabeth, which em- 
powers the overseers to set the poor to work ; that 
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is, in effect, wliicli empowers the labourer to demand Poor-Lawi 
work, or money as its substitute. This would con- 
fine relief to tin* impotent and aged, and would take 
away that part of the law which is mo.«t con^cs^edly 
adverse to all sound principles of policy, and is least 
cnpai)1e of any rational defence. There is a satis- 
faction, no doubt, attendant upon the knowledge, 

Uiat every individual in the country, if reduced to 
helpless indigence, has a local iinbitation*’ and a 
home ; that the aged, and the infirm, and the or- 
phan, have a sure provision.* And though man 
may, no doubt, bec^ome improvident, and parents 
may sometimes be induced to abandon their ciiild- 
ren, from a conviction, that they will not be allowed 
to starve, yet if relief had never been extended be- 
yond these objects, the evil would not have become 
practically burthensome as it is now experienced 
to be. 

If then it shouM be determined, for the present No Able, 
at least, to retain this part of the system, let a wihcr 
course be commenced, by laying aside the attempt 
to set the poor on work and let it be declared 
that from such a time, no able-bodied man siiull liave 
any claim to t^mployment or relief from the parish 
for himself or his family. Such a measure has the 
advantage of being strongly recommended Iiy the 
Report of the Committee, to which wc have so often 
alluded. Indeed, a decided opinjoii is there given, 
that, even as the law now stands, an order for relief 
is invalid, which docs not adjudge tln^ party to be 
* impotent,’ ns well as ' poor.**’ And a mode is 
suggested in wiiich this alteration of the prevailing 
system might he effected humanely and gradually. 

It is submitted to the consideration of tlio House, 
whether, when the demand for labour may have re- 
vived, it may not be safely provided, that from and 
after a certain time, no relief shall be extended to 
any child whose father, being living, is under 
years of age ; a principle which, by altering ilic age 
from time to time, might, if it should be thought de- 
sirable, be carried still further into operutioii. It 
may also be provided, with a similar view, that from 
and after a specific time, no relief shall be ptovided 
for*any child w'hosc father, being living, has ni>t above 
children, under years of age. T!ie Iicpu7t 
proceeds to sugge.st that it may be bercafler enacted, 
that no peraou should be provided with work by the 
parish other than those who arc already so provided, 
and who might be permitted to continue till they 
could provide for themselves; but if the change made 
by this provision might be thought too rapid, limita- 
tions might still be introduced, the effect of which 
would render it more gradual : as, by enacting tliut 
none shall be provided with employment who are be- 
tween the ages of ifl and ^0, and then, after a certain 


* This feeling has induced the author of the Letter to Mr Peel, who well deserves attention, to make 
the following retlcction « Let me thus dismiss the present branch of the argument, with the hope that 
indigence, arising either from infirmity, age, infancy, great number of children, and even accidental failure 
of employment, may possibly be relieved by law — not fully and adequately to our feelings — yet permanently 
and systematically, without necessarily extending the evil." 

Such a conoession, from one so well aware of the moral evils of the poor-laws, shows the embarrassments 
with which the subject is involved. 
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rwLavs. lapse of timci th«t none between 1 6 and S5> 40» and 
on, till the object ahall be gradually effected. 

We entertain no sort of doubt that a Jaw of this 
kind wouldi in a very short tiiaei benefit tho la* 
bourers themselves. What> indeed^ con be inorede* 
pressing or injuriouf to thomi than the system which 
is common in some districts, according to which la- 
bourers, under the denomination of roundmen, are 
sent from fann to farm, and paid at the lowest possi-i 
hie rate, and that rate not depending upon their skill 
or industry, but upon the lar^ness of their fiamilies i 
anil not by the peraon for whom they labour, but, 
in a great part, out of the parish AuiJs ? Both the 
Committees re{>robate this practice In pointed terms, 
but tho Lords do not seem to have observed that it 
grows naturally out of the system of our poor-laws ; 
and if that ** system is essentially maintained/* every 
labourer in the kingdom must in the end bo treated as 
a roundsman. I'he poor- laws enedumge the increase 
of tlie number of workmen beyond the demand 
tlicir labour : the poor-laws then oblige the parish to 
employ these supernumeraries at its own expense. 
But none of the employers of labour arc in want of 
these hands, otherwise they would not be lefit to seek 
for work : still they must bo supported : what alter* 
native is there, except either to maintain them in 
idleness, or to parcel them out in the district which 
contributes to the rate ? Certainly it is a plan which 
reduces tlic free labourer to the condition of a slave; 
but let the blame fall where it is due, upon the law 
itself ; or let it be shown how tome such scheme can 
be avoided, unless the men are to be unemployed aU 
together. 

Witii siitii a conjunction with some enactment denying the 
I’rovisiun, claim of the able-bodied labourer to legal relief in 
file IM.'iii of any .shape, and so tending to undermine the whole 
^ — a limitation of the assessment to be annually 

\"nta"ooub- might he useful, because it would be a sort of 
iv uniW ' acknowledgment of the indisputable truth, that the 
Legislature had hitherto taken more upon itself than 
it wns able to accomplish, and that the funds for the 
relief of tlie distressed, as well as for the employment 
of hiiiour, really are limited, though the practice of 
the country supposes them inexhaustible ; and that, 
in point of fact, they have already reached the 
bounds beyond which it is either not possible or not 
safe to proceed. This would gradually open the 
eyes of the poor to a truth which cannot be long 
concealed, and induce them to depend upon theni« 
selves, ft would also furnish an argument to those 
who attempt to restore, or rather to create, in the 
poor a feeling of reliance on their own industry. As 
matters stand at present, all recommendations of 
Saving Banks, all enforcements of the necessity of 
foribigiit, are cut short by reference to the parish. 
You may be out of work ; the parish must find Jt for 
me. You may be overburdened with a young fa* 
mily; the parish must allow accordingly. You 
may grow iniirm or old; 1 can but come to the 
paritjli. But if a positive limit were set to the pa« 
rochial assessment, what is theoretically absurd, 
might be practically useful; because there would 
be -opportunity of rejoinder to these conclusive rea- 
sonings, from the inadeijuacy of the parish allow- 
ances ; and a whole meal from former savings might 
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appear better than the half loaf which public cliarity Poos-Laws. 
would procure. But, in the mean time, the en* v — 
courage^ient of frugal habits is proved to be a 
visionary hope among the lower classes of the com* 
munity; and the dedaration of the Lords* Commit- 
tee, however undeniable, wUl remain a dead letter 
as to practical e&ct i Parochial relief, under the 
best and most considcrAto administration of it, can 
never bo so satisfactory to the person who is the ob- 
ject of it, or so conslsteiu with those lionuurablc 
feelings of pride apd. independence which are im* 
planted in the heart of man, as that resource which 
IS the result of hjs own industry and the produce of 
his own exertions.” This is unintelligible language, 
to those at least wlio have been born in the south of 
England within the last forty years. Parish relief, 
instead of befog dreaded as a tUsgrace, or looked to 
as a last resource, is, in truth, the first consideration. 

To become domiciliated in a good parish is the grand 
object, and leads to numbeness cheats and perju- 
ries ; the next concern is to obtain as much ns pos- 
sible from it ; wiiich the single men cficct by threaccn- 
ing to bring a wife and family upon the parish funds, 
if they are not relieved to their satisfaction ; and 
the marriod men by actually doing so. A system 
which encourages these feelings and habits has been 
called a humane, a wise, an economical system ; and 
jiistly, if it is humanity to support proiligacy at the 
expense of the industrious ; if it is wise to diiruse ha- 
bits of improvidence, vice, and dishonesty tjirough- 
out the land ; if it is economical to sink capital in 
order to furnish income to the extravagant. 

The most, plausible objection to this plan of 
mcncing an improvement in the principle of 
poor-laws, by confining relief to the impotent poor, Vanatiuim 
arises from the variations in the price of corn ; a re- in t'ricc 
currence of which it seems right to anticipate in the 
present state of our agriculture and population. 

There have been many years since^ 17115 in which 
the market rate of wages would not generally sup- 
port a family : neither is it in the nature of things 
that the wages of labour should rise with the price 
of corn, when that increase of price is occasioned 
by a deficiency iu the supply. . To raise them arbi- 
trarily, as sonic persons hove ventured to recom- 
mend, would only be to relieve one evil in the body 
politic by the introduction of anotlier ; and, though 
no remedy could - easily be worse than the present 
disease, it is wiser, at all events, to ‘‘^bear the ills 
wo have, than fiy to others which we know not of.” 

In reply, however, ta this Qbjectioni it may be re- 
mained, that the natural price of labour will bd mpre 
nearly approoched by the market price, in propor- 
tion as parochial payments are done away ; and die 
employer will still be a gainer, because his assess- 
ment will be diminished in the same proportion : 
while population and production, keeping more even 
pace together, when relieved from the disturbing 
influences which prevail at present, the prices of 
corn wUl be subject to less variation. In the case, 
however, of any unusual disparity between the price 
of labour and the price of provisions, such as occur- 
red m the years 1795 andeisoo, or of any tempo- 
rary or local pressure, from a difficulty in procur- 
ing employment, such as must always be expected 
Qil 
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Po.>r-i.awh. in some districts of a great manufacturing county, 

' and which was almost universal in the years imme- 
diately succeeding the peace ; — the principal iuha- 
bitanis ought to agree together on the most practic- 
able mode of assisting the largest families, and en- 
abling their poorer neighbours to weather the exi- 
gencies of tlic season. * The political objections 
which exist against indiscrimiaatc relief do not af* 
icet extraordinary cases. That which would bo 
most pernicious as daily diet, when applied as me- 
dicine, restores health to the constitution. Neither 
are we so forgetful of the duties enjoined upon us 
as Christians as to exclude charity from our domestic 
economy ; our object is not to annihilate charity, but 
to render it profitable both to the giver and receiver. 
This is truly the ease when our assistance, of what- 
over sort, is bestowed upon a known object, and for 
A definite purpose, instead of being thrown into a 
common fund, for which all scramble, and from which 
who scramble most shamelessly got the largest 
share. The known claim to parochial aid, and the 
actual pressure of the funds which it demands, are an 
iinpediraent, in the present state of the law, to private 
benevolence; together with a general conviction, that 
what is called, though falsely called, iic charity of 
the couHtry, has increased the distress which it pro- 
fesses to relieve. 

And to say the truth, when we consider the de- 
gree of labour, and attention, and intelligence em- 
ployed upon the concerns of the poor in late years, 
we may justly affirm, tliat, if it had been possible for 
things to go on well upon a wrong system, and to 
succood on an erroneous principle, they must have 
succcedcMl, and the condition of the poor in Eng- 
land mu^t have been most prosperous; and that 
it has not been so, with all these advantages, is in it- 
self a sufficient evidence that the principle is radical- 
ly unsound. 

# 

It will be observed, that our remarks in the pre- 
ceding article apply principally to England, as the 
native country of the poor-laws, and to those few 
districts of Scotland where the proicticc has been as- 
' .>1 Mi'll ri)flr-fiiroilatcd to that of* England. An abstract of the 
' laws which relate to the assistance and management 

of the poor in Scotland will be found in the Kncyclo^ 
pii'dia. We must add, however, that, since that pub- 
lication, a very important case has been determined 
by the Court of Session, which turned upon this 
question ; viz. Whether, under the Scotch poor-laws, 
those persons are entitled to relief who, without any 
personal infirmity, are rendered unable, by the high 
price of provisions, to maintain themselves in time of 
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dearth > And whether an assessment for the relief of Poor-Lawii. 
such pejTSons was legal ? The Court decreed, on the 
17th of January 1801?, that such relief and assess- 
ment were legal under the statutes ; and the argu- 
ments used to obtain a contrary decree were, not that 
ike statutes tvere not in foree^ but that they did not 
strictly include this particular case. It came from 
the parish of Dunse in Berwickshire. 

The Court of Session has also repeatedly decided 
that a pauper has a title to the charity of any pa- 
rish in ^hich he has resided three years, supporting 
himself during that period by his own industry.” 

In consequence, many parishes have had recourse 
to legal assessments. ** In small country parishes, or 
in parishes where there are no considerable towns or 
villages, the assessments arc levied according to the 
valued rent of the lands, the one-half being paid by 
the heritors, and the other half by the tenants. But 
in large parishes, tho aasessme^ts are made according 
to the real annual rents of lands and houses, a fourth 
part being deducted to the proprietors of liousc^s for 
reparations ; the half of the assessment is paid by the 
proprietors or landlords, and the other half by the 
tenants or possessors. The assessments are made an- 
nually by a joint meeting of Uic heritors and kirk- 
scssion of the parish, held, hy act of Parliament, on 
first Tuesday of August or first Tuesday of July, a Iio 
appoint a collector, who makes a now rental each 
year of lands and houses, f 

The parishes in wiiich such assessments have been 
enforced present a striking contrast to those which 
are managed upon the more primitive and economi- 
cal system. The demands upon the legal funds have 
increased at least tenfold, and thus furni&h a re- 
markable confirmation of the arguments by which 
the Englisii poor-laws are impugned ; against the 
further admission of which into lliis comparutiveiy 
prudent and well regulated country, all its wisest i\m\ 
most benevolent members are lifting up their voice 
of warning and exhortation. % 

Dr Chalmers, in particular, in addition to all his 
other important obligations, has recently conferred 
a new benefit upon the public, by practically show- 
ing that even the unpromising population of Glasgow 
may be satisfactorily provided for through the old 
channel of voluntary contributions, without recourse 
to compulsory funds. We would gladly refer any 
readers of the foregoing article who may entertain «i 
prejudice against its tendency, to the Speech deliver- 
ed by that gentleman before the General Assembly 
of the Church of Scotland in May 182*3, and espe- 
cially to the practical details related in the Appen- 
dix to it. (n. k. n.) 


* In this way of occasional contribution, great local distress in Ireland has been effectually relieved 
during tho summer of 1822. But what miserable politicians would those prove, who, on account of a tem- 
porary evil in a country so every way anomalous as Ireland, would venture to introduce, and apply to the 
Irish character, a permanent system of parochial legislation 3 
f See Notes on the Scotch Poor-Laws^ by the lleverond Sir Henry MoncreilF Wcllwood, and the late Mr 
Horner, appended to Mr Whitbread's Speech on the Poor-Lamf 1807. 

t Report of the Commkiee of the General Assembly^ 1817, ilppended to the Report of the House of Coni'- 
wonSt 
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Toj jMion. ^ population of the principal states^ of which 
^ mi account has been given in the course of this 
otj.ct rf y^iw be found under their proper heads. The 

thcArtuk object of this article is to explain the general laws 
which regulate the increase or decrease of popula- 
tion, and the manner in which they aftect the state 
and condition of human society. 

Nauirhl Iinil 111 taking a view of animated natitrc, we cannot 
N\ccss.irv fail to be struck with a prodigious power of in^ease 
rLudjiKy ofjjj and animals. Their capacity in this re- 

iiiii \Viiina! '^pecl is, indeed, almost infinitely various, according 
to intruiH* ith tho endless variety of the works of nature, and 
ij. a (uoinc tiuj JilfVrcnt purposes which they seem appointi^ to 
rural J’ru- ^bUil. But whether they increase slowly or rapidly, 
ii’lhey increase by setxl or generation, tlieir natural 
lentlency must he to increase in a geometrical ratio, 
that is, by niiiltipliealion ; and at whatever .rate they 
arc increasing during any one period, if no tiirth^ 
()bst.iclcs be opposed to them, they must proceed in 
a gcuiiK'trical progression. 

In the growth of wheat, a vast quantity of seed is 
unavoidably lust. When it is dibbled iiiat^d of being 
.sown in the common way, two pt;cks of seed wlieat 
will yield as large a crop as two bushels, and thus 
(|uadruplc the proportion of the return to the quan- 
tity of sce<l put into the ground. In the Philoso*^ 
pliical Transactions for 170’«, an account is given of 
an experiment in which, by separating the roots ob- 
taiiii'd from a single groin of wheat, and transplant- 
ing them ill a favourable soil, a return was obtoined 
of above .>00,000 grains. But, without referring to 
peculiar instances, or peculiar modes of cultivation, 
it is known that calculations have otlen been made, 
founded on positive experience of the prince of 
wheat in different soils and countries, cultivated in 
an ordinary way, and making allowance for all or- 
diiiary destruction of seed. ^ o 

Humboldt has collected some estimates of this 
kind, from which it appears that France, the north 
• of (Jermany, Poland, and Sweden, taken generally, 
firoduce from five to six grains for one ; some fertile 
lands ill France produce fifteen for one; .and the good 
lands in Picardy and the Isle of France from eight . 
to ten grains for one. Hungary, Croatia, and Scla« 
voniu, yield from eight to ten grains for one. In the 
Regno de la Plata, twelve grains for one arc pro- 
duced : near the city of Buenos Ayres, sixteen for 
one : in the northern part of Mexico seventeen ; and 
in the equinoctial regions of Mexico twenty-four for 
cMie. (iVauvcilc Espagne, L. IV. C. ix. p. 98.) 

Now, supposing that in any one country dnring 
a certain period, and under the ordinary cultivation, 
the return of wheat was six grains for one, it would 
be strictly correct to say, that wheat had the capa- 


city of increasing in a geometrical ratio, oft such a populnnon. 
nature as to sextuple itself every year. And it 
might safely be calculated hypothetically, that if, 
setting out from, the produce of one acre, land of 
the same quality coida be prepared witli sufficient 
rapidity, and no wheat were consumed, the rate of 
increase would be such as completely to co^er 
the whole earthy surface of our globe in fourteim 
years. 

In the same manner, if it be found by experience 
that on land of a certain quality, and making allow- 
ance for the ordinary mortality and accidents, sheep 
will increase on an average, so as to double (heir 
numbers every two years, it w^ould be strictly cor- 
rect to say, that sheep have the natural eiqaicity of 
increoiung in a geometrical progression, of which 
the common multiple is two, and the term two 
years ; and it might safely be said, tliat if land of 
same quality could bo provided with sufhciciii 
rapidity, and no sheep were consumed, the rate of 
Increase would be such, that if we were to begin 
with the full number which could be supported on 
an acre of land, the whole earthy pai l of tlie globe 
might be completely covered widi hheep in lei^ than 
76 years. 

If out of this prodigious increase of food, liie full 
support of mankind were deducted, sup]n)^ing them 
to increase as fast as they have ever yet increased in 
any country, the deduction would be conipariitivcly 
inconsiderable ; and the rate of increase would .still 
be enormous, till it Avas checked, either by the na- 
tural want of will on the part of mankind to make 
efforts for the increase of food, bcyoml what they 
could possibly consume, or after a certain period, 
by their absolute want of power to prepare land of 
the same quality, so as to allow of Oie same rate of 
progress. 

eWing to the.se two causes combined, we see dial, 
notwithstanding this prodigious power of increase 
in vegetables and animals, Uieir actual increase is 
extremely slow ; and it is obvious, that, owdng to the 
latter cause alone, and long before a final stop was 
put to all further progress, their actual rate of in- 
crease must of necessity be very greatly retarded ; 
as it would be impossible for the most enlightened 
human efforts to make all the soil of the eartli ccpial 
in fertility to die average quality of land now in use ; 
while the practicable approaches towards it wouhl 
require so much time as to occasion, at a very early 
period, a constant* and great clieck upon what dieir 
increase would be, if diey could exert their natural 
powers. 

Elevated as man is above all other animals by his 
intellectual faculties, it is not to be supposed that 



808 P O P U J 

Population, the physical law.s to which he is siibjectctl should 
be essentially dilVcrent Ironi those which are ob- 
served to prevail in other parts of animated na- 
ture. He may increase slower than most other ani- 
mals ; hut food is c([ually necessary to his SLipiK)rt ; 
and if his natural capacity of increase be pjrcjatcp 
tiuiii cun be permanently supplied witli food from 
a limited territory, his increase must be constantly 
retarded by the diniculty of procuring the ineaiis of 
subsiNtencc. 

'Pho Power Xhe muin peculiarity whidi distinguishes man 
of other animals, in the means of his support, is 
J^rnlunnir the ^wcf wbicli lie possesses of very greatly iii- 
creasing these tneuns. Hut this power is obviously 
J 'oMd, I'i limited by the scarcity of land, by the great natural 
initwlV**! harrenness of a very large part of the surface of the 
ami by the decrcaaiug proportion <if proclucc 
and Nature wliich numt necessarily lie obtained from the cou- 
nt' tin- soil tiniL'il additions of labour and capital applied 'to 
winch he ran already in cultivation. 

K’mmaiu. Iiowcvcr, specifically with this diminishing 

ami limited powvn- of increasing the produce of the 
soil, that we must compare Uie natural power of 
mankind to increase, in order to ascertain whether, 
in the progress to the full cultivation and peopling 
of tlie j'lobe, the natural power of mankind to in- 
a*easc must not, of absolute necessity, be constantly 
retarded by the dilFiculty of procuring the uicaiis of 
.subsistence, and if so, what are likely to be the 
effects of such a state of things* 

Mode of d( In an emlcavour to d^'termine the natural power 
lermininfT niankfiid to increase, as well as their power of 
iiat"*of increasing the produce of the soil, wc can have no 
imrensi* ^ other guide than pa.*>t experience, 
winch aji- * 'i’ln; great chccK to tlie increase of plants and anl- 
M**^V ^ inals, w'c know from experience, Uie want of 
■ rooin and nourishment ; and this experience would’ 
direct us to look for the greatest actual increase of 
them in those situations where room and nourish- 
iiiciit w^erc the most abundant. 

On the same inrinciplc, w'e should expect to find 
the greatest actual increase of population in those 
situations where, from the .'ilmiidunce of good hind, 
and the manner in which its protlucr is distributed, 
the largest portion of the necessaries of life is ac- 
tually awarded to the mass of Uie society. 

Of the C(Mmtries with which w'e are ac<|uaiuted, tlie 
United States of America, formerly tlie North Ame- 
rican Colonies of Great Britain, answer most nearly 
to this dcscri))tion. In the United States not only 
is there an abundance of good land, but from the 
manner in which it luis been distributed, and tiie 
market which has been opened for its produce, there 
lias been a greater and more constant demand ibr la- 
bour, and a larger portion of ncceesarica has been 
awarded to the labourer than in any of those other 
coimiries which possess an equal or greater abund- 
ance of laud and fertility of soil. 

Here, then, we should expect to find tliat the na- 
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tural power of mankind to increase, whatever it may Population, 
be, would be most dii^tinctly marked; and here, in con- 
sequence, it appear.s that the actual rate of Uie increase 
of population has been more rapid than in any known 
country, although, independently of Uie abundance 
of good land, and the great demand for labour, it is 
distinguished by no other circumstances which ap- 
pear to be peculiarly favourable to the increase of 
numbers. 

It has been stated that all animals, according to 
the knowui laws by which Uiey are producisd, must 
. have a capacity of rincreasing in a geometrical pro- 
gression. And the question with regard to man 
is, whttt is the rate of this geometrical progres- 
sion? 

Fortunately in the coiuitry to which w'e should na- 
turally turn our eyes for an exemplification of the 
most rapid rate of increase, there have been four 
enumerations of Uie people, each at the distance of 
ten years ; and Uiough the estimates of the incrca.'<e 
of population in Uie North American Colonics at c.ir- 
lier periods wereofsufiicient authority, in th(» absence 
of more certain documents, to w'arrant most import- 
ant infereiicjpaj yet as we now possess such docu- 
ments, and as the period they involve Is of sufficient 
lengtii to establish the point in question, it is no 
longer necessary to reier to earlier times. 

According to a regular census made by order oflncrcnic ot 
Congress in 17.90, wliich there is every rc.ason to 
think i.s esseiitudly correct, the white population oi 
the I ' lilted States was found to be ,% 1 0* t, 118. By a Amcricr. * 
similar census in 1800, it was found to have incroa.scd 
to 4,312,841. It liud increased Uien during the ten 
years from 1790 to 1800, at a rate equal to %.3 per 
cent, n rate which, if continued, w^oiild double the 
population in twenty-two years ami about four 
monUis .and a half. 

According to a third census in 1810, the wliitc 
population was found to be 5,862,092, » which, 
compared with the population of 1800, gives an in- 
crease in the second ten years at the rate of nearly 
36 per cent, which, if continued, would double the 
population in about twenty, two years and a lialf. 

According to the fourth census in 1820, the white 
population was found to be 7,861,710, t wJiich, 
compared with tlie populatiou of 18 JO, gi'>eb an in- 
crease in the third ten yeai's at a rate per ant, of 
which, if continuecl, would double the popu- 
lation ill twenty-three years and seven months. 

If we compare tlie period of doubling according 
to the rate of incrciijse in the most unfavourable ten 
years of this series, with twenty-five years, we sliall 
find the difference such as fully to cover all tlie in- 
crease of population which would have taken jilace 
from emigration. 

It appear.*! from a reference to the most authentic Amount oi 
documents which can be collected on both .sides of • 

the Atlantic, that the emigration to tlie United States, 
during the last twenty-five years, falls decidedly short 


* These numbers are taken from Dr Seybert’s Statistical Annals, p. 23. 

t I'his niimiier is taken from the American National Calendar for 1822, and has since been compared 
with the original census as iiuhlished for the use of the members of Congre.«s. 
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l»opulatjon. of an average of 10,000 a-ycar. Dr Seybert, the 
' best authority on the other side of the water, states 
that, from 1790 to 1810, it could nrtt have been so 
much as GOOO a-3'ear. Our official accounts of the 
number of emigrants to the United States from Kng- 
land, Ireland, and Scotland, during the ten years 
from 1812 to 1821, inclusive, give an averageof less 
tlian 7000, although the period includes the extraor- 
dinary years 1817 and 1818, in which the emigra- 
tions to the United States were much greater tJian 
they were ever known to be before or since. The 
official American ucconnts, as far as they go, which 
is only for two years from the 80th September 1819» 
tend to confirm tliis average,* and allowing fully 
for the emigrants from jjtlier Eurqiean countries, 
tlic general average will still bounder tlie ten thou- 
sand. 

A new mode has, however, lately been f suggest* 
cd of estimating the amount of increase in any 
country derived from emigration. It has been 
justly stated, that when a census is taken every 
ten jTars, and the population is distinguished into 
those above, and those below ten years of age, all above 
ten years of age, exclusive of emigrants, must have ex- 
isted in the census immediately preceding, and, con- 
sequently, aOcr having made a proper allow&iice for 
the mortality during these ten years, the excess 
above the remaining number must be attributed to 
emigration. If we had the means of estinuiting with 
accuracy the loss which would be sustained in Ame- 
rica in ten yc‘ars by a population not inwiiscd by 
additional births, this mode of estimating the amount 
of t'Uiigralion would be unobjectionable, and often 
\ 01*3 useful, 

11 lit, uidbrtiinateJy, the means are deficient. Even 
the annii.'d mortiility in the United States is not 
known. It was sup])o8cd by Dr Price (Vol. 11. 
]). 50, 7th edit.) to be 1 in 50 ; by Mr Barton, in 
the Trmtsaclkrut of the Society at Philadelphia 
(Vol. III. No. 7),j in 4^5; and it is stated by Mr 
llri.^^ted, in liis work on America and her Resour* 
res (p. 20), that the annual deaths average through- 
out the United States 1 in 40, in the healthiest dis- 
tricts 1 in .50, and in the most unhealthy 1 in 
85. 

If, however, wc could ascertain accurately the 
average annual mortality, we should still be unable 
tt> asccrUiin the amount of tlie loss in question ; 
under any given law of mortality, it would depend 
so very much upon the rate at whicli the population 
was increasing. The truth of this observation will 
be placed in a striking light by the following short 
tabic, with which we have been favoured by a Very 
able calculator, Mr Milne, author of a treU-known 
Treatise on Annuities and Assurances^ It is con- 
structed on the supposition that the impiilation, 
in each case, is always subject to the same law 
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of mortality as that which prevailed in all Sweden I^pulation 
and Finland during the five yens, ended witli 1805, ' 
and that the number of births in the present year 
living in each case is 10,000. 


Total population ten 1 
years since, - - ( 

Total above 10 years of} 
age now, - * j 

TIjc Po- 
pulation 
coiiitantl)- 
ths Mtnr. 

'llie ropulSutm in. 
creasing and having 
incrcaacd in gcoine. 
trical progression for 
more than 100 years 
«o as to double 
every 

50 

years, 

25 

years, 

393,848 

3aO,49J5 

1 .. 

280,005 

195,566 

144.3.'»8 

126,l7r 

Died during the tcrml 
of to years, out off 
those living at itsf 
commencenient, } 

Beings one of 

73,353 

34,430 

18,183 

5.36'fK 

6.6786 

7.9896 


We see from this table, that, under the same law' 
of mortality, the difference of loss sustained in ten 
years, by a people riot increased by fri^sh births, 
would in the three cases supposed of a stationary 
population, a population doubling in 50 years, and 
a population doubling in 25 years, be as 1 in 5.3692, 
1 in 6,6786, and 1 in 7.93.96’ ; and that when the 
population is doubling itself in 25 years, the loss 
would be very little more than one-eighth. 

But the censuses must be allowed to form a nri- 
ma facie evidence, that the population of the United 
States has, for a considerable time, been going on 
doubling itself in 25 years ; and assuming this evi- 
dence to be true, which we are warranted in rloing 
till better evidence is produced on the oUier side, it 
will appear that the amount, of immigration, deduc- 
ed from the rule here referred to, is less than 10,000 
a-year. 

Thus the white ])opii1ation of the United States in 
1 800 was 4, .3 1 2,841 . t This population, without fur- 
ther accession of births, would in 1810 be diminished 
one-eighth, or reduced to 3,778,736. In 1810 the 
population above ten years of age was .8,845,889 ; 
and subtracting the former number from the latter, 
the difference, or atnount of emigration^ will be 
71,653, or 7165 a-ycar. , 

Again, the white population of 1 810 was 5,862,092, 
which, diminished by one-eighth in ten years, w'oiild 
be 5,]29»331. The population almve ten years of 
age in 1820 was 5, 285,940. § Subtracting the for- 
mer from the latter,* the difference^ or amount of emi- 


* American National Calendar for 1821, p. 237, «md North American Revieto for October 1832, p. 301. 
t This mode was suggested by Mr Booth in Mr Godwin's Amtoer to Mr Maltlius. 
t Seyl)crt’s Statistical Annals^ p. 23. 

5 American National Calendar for 1822, p. 246. 
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Population. gration,is 10C>608, or a-year ; showing, as we 

.should expect, a greater amount of emigration from 
ISIO to 1820 than from 1800 to 1810, but even in 
the latter ten years, and including emigrations from 
Canada, as well as all other countries, little exceed- 
ing 10,000. 

AltogeUier tlien we can hardly err in defect, if we 
allow 10,000 a year for the average increase ifrom 
eiiiigratiou during the years from 1795 to 1820, 
and applying this number to the slowest period of 
increase, when the rate was such as to double the 
population in 23 yearn and 7 months; it may be 
easily calculated, tliat in the additional year and five 
iiionth.s, a population of .5,802,000 would have in- 
(TcaHod to an amount much more than sufficient to 
cover an annual emigration of 1 0,000 persons, with 
the increase from them at the same rate. 

Such an increase from them, however, would not 
take place. It api>eiurs from an account in the Na- 
tiojial Calendar of the United SUite-s for the year 
1821, that of the 7001 persons who had arrived in 
America from the .'iOlh of September I8I9 to the 
.fOlh of September 1820, 1959 only were females, 
and the rest, 5042, were males, ♦—a proportion, 
which, if it approaches towards representing the 
average, must very greatly reduce the nunihrtr from 
which any increase ought to be calculated. 

If, however, we omit these considerations ; if wx* 
suppose a yearly emigration from Europe to Ame- 
rica oi* 10,000 pcrsoiw for the 25 years, from 1795 
to 1 S20, lh(' greatest jiart of which time Europe was 
involvotl ill a most exiciisiv'e scene of warfare re- 
(piiring all its population ; and further, if we allow 
for an incrc;i.se of all the emigrants during tlie whole 
/urifjd, at the fullest rate, Uie remaining numbers 
will still be sufKcient to show a doubling of the po- 
juilntion in lc.ss than 25 years. 

'riic white population of 1790 was 8,164,148. 
'rhis population, according to the rate at which it was 
increa.sing, would have amcmnied to about 8,694,100 
in 1795 ; and supposing it to have jiut doubled it- 
.self in the 25 years, from 1795 to 1820, the popula- 
tion in 1820 would have been 7j388,200. But the 
actual white population of 1820 appears, by the late 
census, to be 7,861,710, showing an excess of 
478,510, whereas an emigration of 10,000 persons 
uniumlly, with the increase from them at 3 per cent., 
n rate W'liich wouhl double a population in less than 
24 years, would only amount to 364,592. 

Ilut the most striking confirmation of the censuses 
of tile United States, and the must remarkable proof 
of tlie rate of increase bcirig occasioned almost ex- 
clusively by procreation, hkve been furnished to 
iLs by Mr Milne. In his work on Annuittet and 
Assurances, which contains much valuable and 
Jnterciitirig information on the subject of popu- 
lation, he had noticed the cfTecis of the frequent 
pressure of want on the labouring classes of Swe- 
den ; whicli, by increasing the proiK)rtioTi of deaths. 


rendered the law of mortality so accurately observed Populstios. 
ill that country by Professors Wargentin and Nican- 
dcr, inapplicable to other countries more favourably 
circumstanced. Rut the law of mortality was ob- 
served to be gradually improving from the time that 
l>r Price constructed his Swedish tabic; and the 
^*riod from 1800 to the end of 1805 was so free 
from scarcities and epidemics, and the healthiness of 
the country had been further so much improved by 
the introduction of vaccination, that he justly thought 
the law of mortality, as observed during these five 
years, might suit countries where the condition of 
the people was known to be much better Uian it had 
generally been in Sweden. On these grounds he 
applied the Swedish law of mortaliU', during the 
term mentioned, to the hyjiothesis of a population 
which had been increasing by procreation, in geo- 
metrical progression, for more than a hundred years, 
so as to double every twenty-five years. 'Assuming 
this ]>opulation to be one million, he di.stributcd it, 
by a process well known to persons conversant 
these subjects, into the different ages refcrrc'd to in 
the American censuses, and then compared them 
with the same number of persons distributed accord- 
ing to the actual returns of the ages in the American 
censuses for the three periods of 1800, JSiO, iiiid 
1820. 

The results are as follows : 


Distribution of a Population o/* J ,000,000 Cerbons m 
the under mentioned intervals of A 


, 

Avcording to 


Between the 
Ages of 

The Hypo* 
thciiii. 

United 
Census of 
18U0. 

SUtes. 
CenKus of 
1810. 

C’tn.sii!» of 
1«J0. 

(>& 10 
10 & K) 

i>6 

26 & +5 
45 & 100 

1 

337,592 

145,583 

186,222 

213,013 

117,590 

334,556 

154,898 

185,046 

20.5,289 

120,211 

31.4,024 

1 56,345 
1159,227 

1 90,46) 

1 19,913 

i.u,yi3 

198,111 

191,139 

121,839 

0 

-H 

0 

[ 1 , 000,000 

1 , 000,000 

1,000,000 

1 , 000,000 

Under Ifil 
Above 16| 

483,175 
516, 825 

489,454 

510,546 

500,369 

499,631 

488,908 

511,092 


The general resemblance in the distribution of 
the ages in the three different censuses to each other, 
and to the hypotlicsis, clearly proves, 

1st, I'hat the distribution of the ages in the dif- 
ferent enumerations must be made with some care, 
and may, therefore, be relied on as in tlie main cor- 
rect. 

2dh, Tliat the law of mortality assumed in the 
hypotiiesis, cannot deviate essentially from the law 
of mortality which prevails in the United .States ; and. 


* The details for the next year have not yet been printed, but it is known that the whole number of 
passengers arriving in tlie United States was 10,722, of which 2415 were from the United States, leaving 
8807 foreigners. American Jleviexo for October 1822, p. 804. ' 
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PopuhtMin. lidbjt That the actual structure of the American 
population cUflTers very little from what it would be 
if it w'ere increasing regularly from procreation only^ 
ill geometrical progression* so as to double itself 
every 25 years ; and that we may, therdbre, safely 
infer tliat it has been very little disturbed bjs'iinmi- 
grntiun. 

If to these proofs of the rapid increase of popiiia- 
lion which has actually taken place, we add the 
roiisideratioii that tliis rate of increase is an average 
applying to a most extensive territory, some {larts of 
which are known to be unhealthy ; that some of the 
town.s of the United States are now large; tliat 
many of tlie inhabitants must be engaged in un- 
wholc'fonic occupations, and exposed to many of 
thnse checks to increase which prevail iii other 
counlries; and further, that in the western territo- 
ries, w here these checks do not occur, the rate of in- 
crease is beyond comparison more rapid tJian the 
general average, after making the fullest allowance 
ibr inimigralidn, it must appear certain, tliat the rate 
al v. hicli the population of the whole of the United 
Stales has actually increased for the last 30 years, 
in 11.^1 fall very decidedly short of the actual capacity 
of mankind to increase under the most favourable 
rircuinfi.lances. 

j ;w iijju- .>!' 'I'Ih* bi*st proof that can be obtained of the capa- 


tury, tlic excess of the births above the deaths, and Pqmlatiim. 
^e progress of the population, have been very gi-eat* " 

The following arc the proportions of burials to bap- 
tisms in the registers of eleven villages, the details 
of which were communicated to M. Humboldt by 
the curates ; 


fioptisrof. 


Burhla. 

At Dolores, v...]00 

Singuilucan, 100 

Calynmyn, 100 

Guanaxuato, 100 

St Anne, 100 

Marsil, 100 

Queretaro, 100 

Axapuzco, 100 

Ygiiala, 

Malacatepcc, 100 

PaniTco, 100 

The mean proportion is 100 to 183. 

But the proportion which M. Humboldt considers 
as best suited to the whole of the population is lOO 
to 170. 

In some of the villages above mentioned, the pro- 
, ^ jiortion of the births to the population h rxtraorcli- 

I 1 1 < •!* ^ mankind to increase at a certain rate, is their * narily great, and the proportion of deaths very con- 

I’oi)- ^‘'iv ing ruilly increased at that rate. At the same ' •- . i. _ • 

iir»u-l l>v tin*c, ii’any peculiarly rapid increase wliich had ap- 


V ...100 

233 


234 

....100 

202 

....100 

201 

....100 

195 

....100 

19-4 

....100 

188 

....100 

157 

....100 

140 

....100 

130 

....100 

123 


Uo|uil.inoM 

iri Ni w 
'«p un 


In? liuTLisf poared to take place in a particular country, were 
oi rlri unsupported by other evidence, we might be 

disposcil to attribute it to error or accident, and 
1 nig lit scarcely be justified in founding important 
I'ojiclnsioiis upon it. But this is far from being the 
rasp in tlic present instance. The rate of increase 
wJiicli lia^ .It times taken place in other countries, 
nnilcr I hr operation of great and obvious checks to 
tiu' progress of [lopulation, sufficiently shows what 
might be expected if these checks were removed. 

The eoiinlrics most resembling the United States 
of America are those territories of the New World 
which lately belonged to Spain. In abundance and 
fertility of soil they arc indeed superior; but almost 
all ilie vices in the goveniment of the mother coun- 
try were introduced into her colonial pos.<e88ionB, and 
particularly that \cry unequal distribution of landed 
property which takes place under the feudal system. 
Tlicse evils, and the circumstance of a very large 
part of the population being Indians in a depressed 
sLite, and inferior in industry and energy to Euro- 
peans, necessarily prevent that i%pid increase of 
numbers which the abundance and fertility the 
in nil would admit of. But it appears from the in. 
stnictive and interesting account of New Spain, 
w hich M. Humboldt has not long since given to the 
public, that for the last half of the eighteenth cen- 


siderable, show'ing, in a striking point of view, the 
early marriages and early deaths of a tropical cli- 
mate, and. the more rapid passing away of each ge- 
neration. • 

At Queretaro, it appears tliat the baptisms were 
to the population as ) to 14, and the burials as I to 
26. 

At Guanaxuato, including the neighbouring minci 
of St Anne and of Marsi), the baptihin.s were to the 
population as 1 to j 5, and the burials as 1 to 29. 

The general icsultfrom all the information w liich 
could be collected was, tliat tlie proportion of births 
to the population, for the whole of the kingdom of 
New Spain, was as 1 to 17, and of the deaths as 1 
to 30. Tliese proportions of births to deaths, if 
they were continued, would double the population 
in 27 { years. 

M. Humlmldt further observes, that the informa- 
tion which he had collected respecting the propor- 
tions of the births to the deaths, and of Uicsc to the 
whole population, proves, that if the order of nature 
were not interrupted py some extraordinary and 
disturbing causes, the population of New Spam 
ought to double itself'every nineteen years, t 

It is known, howeverf that these causes do occur 
in the actual state of things : consequently we can- 
not consider the actual rate of the increase of popu- 
lation in New Spain us OTcater than according to 
the former calculation. Imit a rate of increase such 


* The details which M. Humboldt has given of the population of New Spain are highly interesting, 
tlie^” arc the first of any consequence which tlie public has yet received of a tropical climate. The pecu- 
liarities which mark them are exactly of the kind which might have been expected, though the proportion 
of births is still greater than we could hav^ ventured to suppose, 
t Essai Politique iur le Royaume de la NouveUe Espagne, Liv. II. Chap. iv. pp. 330, el seq^ Vol. I. Oct. 
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PopiiUihin. to double the population Jn 27^^ in spite of all 
tlie obstacles enumerated by M. Humbiddtj is very 
extraordinary. It ia next to the increase of the 
United States, and greatly superior iu «any that can 
be found in £urot)e. 

Yet in EurO[)e, the tendency to increase is always 
ver}/ strongly marked, and the <ictual increase for 
periods tff Home length is sometimes much greater 
than could be expected beforehand^ considering the 
obstacles to be overcome. 

It appears from Sussrnilch, * that the population 
(»f Prussia and Lithuania, at\er the great plague in 
170;) and 17 10, doubled itself in about years, 
trom the excess of the birtiis above the deaths enu- 
luerated in the registers. 

In Russia, tlie whole population in 1763 was esti- 
mated, by cMumieration and calculatiuu, at twenty 
imllioiis, and in 1796 at thirty-six millions, f Tliis 
U II rate of increase which would occasion a doub- 
ling ill IcAM than 42 years. 

In the population of Ireland was estimated 
St l.OlJl',000. According to tlie late returns in 
1 L it Jiud increased to the prodigious amount of 
6,8 16,9 jt<) : X Had it itf thought tliut when the defi- 
ciencies Juive been supplied by the final returns of 
the numerators, it will be upwards of seven millions, 
'i'his is an exainple of an mliial increase for 1S6 
years ,togetiicr, at a rate which would double the 
po|ml.iUoii in about 4-5 years; and this lias taken 
place under the frequent pressure of great distress 
among tlie labouring clfisses of* society, and the prac« 
tico of iroijiiont and considerable emigration. * 

lint for the proof of the p<jwer of population to 
incr(‘asc tinder great obstacles of the preventive, as 
well as of the positive kind, wc need not go out of 
(ireat llritain. The rate of increase since our enu- 
merations have commenced him been very remark- 
able for a country which was considered as well 
peopled before, aq^d some of the details accompany- 
ing the returns tend strikingly to illustrate the prin- 
ciple of population. 

jiu rciiH' of The* population of Great Britain, according to the 
(i.i Popula- late enumerations, was, in 1801, 10,942.646, and, in 
iioH 01* 1811, 12,fi96,803»§ This is a rate of increase, dur- 

uun frmn * years, of rather above 15 per cent., a rate 

n:tH) to which, if continued> would double tlie population in 
I'Sil. between 49 and .50 years. 

By tile la.st enumeration of 1821, it appears that 
Uie population was 14,391,631, || which, compared 
with tho population of 181 L gives a rate of increase 
during tbe ten years of 1 4.25 jp^r ceMt, a rate which 
.would dodble the population in about 52 years. 

According to these numbers,' the .rate of increase 
during the last ten years i^as slower tlian that of the 
first ; 'hut it apjiears from tlic excess of the number 
of moles above fethales in the enumeration of 1811, 
so opposite .to tlie state bf the population in 1801 


Olid 1821, when the females exceeded the males, par- Population, 
ticularly at the latter period, tliat of the large num- 
bar added to the population ffir the army, navy, and 
registered merchant ships in I8II, a conskfcrablj^ 
pi^oportion must have been for^raers. On this ac- 
counyi and on account of the mrthcr difficulty of 
knowing what part of this number miglit projperly 
belong to Ireland, it has been proposed to estimate 
ilie rate per cenl. at, which' the population has in- 
creased in each of the ten years by tlie females only ; 
and according to this mode of computation the po- 
pulatioh increased during the /irst period nt the rate 
of 14.02 per cent,, and during the second at the rate 

of 15.82 (Prelimfiary Observations, p. 8.) 'I'his 

last r.ate of increase would double the population iu 
less than 48 years. 

The only objection to this mode of computation 
is, that it does nut take into consideration the great- 
er destruction of the males during tlie war. In 
1801, the fcipoles exceeded the half of tho popula- 
tion by 21,031, and in 1821 by 63,890, while, at the 
intermediate perjod, owing to tlie causes above 
mentioned, the females fell sJiort of the half of the 
males by 3.!>,685# 

When, Iiowever, aproper distribution bias been made 
of the army and imvy among the resident population, 
and taking EngLind and Wales .alone, it appe.ar.s that 
irom 1801 to 1811 the population increased ut the 
rate of 14^ per cent,, and from 18 U to 182L at tlie 
rate of I6J per ccnL — (Prclhm(iary Observations, p. 

32.) At tlic former of tlicse rates, the period of 
doubling would be rather above 50 years — .at the 
latter, under 46 years, and taking the whole periixl, • 
the time of doubling would be about 48 years. Vet 
jii Great Britain, tlierc is a much larger proportion 
of tlic population living in towns, and engaged iu 
occupations considered as unhealthy, than in any 
other known country of the same extent. There 
are ^Iso the best reasons for believing that in no 
other country of the same extent is there to bo foiiiul 
so great a proportion of late marriages, or so great 
a proportion of persons remaining unmarried, as in 
Grctat Britain. It is further known that the nupiber 
of emigrants from Great Britain greatly cxc«»ctrUiOi?e 
who come into the country. And if, under these 
circumstances, a demand fur labour and an increase 
of the funds for its maintenance, could fur 20 years 
together occasion such a rate of increase, as, if con- 
tinued, would double thu population in 48 years, 
and quadruple it in 96 years, it is in the highest de- 
gree probable, that if tlic encouragements to mar- 
riage and the means of supporting a family were as 
greai^s in America, tlic period of doubling in Gre.'it 
Britwi w'ould not be more than 25 years, even in 
spite of her great towns and manufactories ; and 
would be decidedly less if tlieso obstacles were rc** 
moved. 


Getliche Ordnnng^ VoL I. Table XX f. 

Malthus On Poputaium, Vol. 1. p. 439, 5th j^'t. 

'Report of the Preliminary Proceedings under Population Act, 58tb Geo« III. p. 28* 
l^pnlation Abstract, 1821. Preliminary Ohservathns, p. 8. 
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I'opulation. Taking, therefore, into consirlcration the actual 
rate ot‘ increase, which appears from the best docti- 
The L«wc8i to have taken place over a very large extent 

rxeatc^ wlSch country in the United States of America, very 

c m, witli variously circunystanced as to healtliiness and rapi- 

any {.robabi.dity of progress ; considering further, the rate of 
J . increase which lias taken place in New Spain, and 
tbc n uiiril many countries of Europe, where the means 

of of supporting a family, and otlicr circuuisUinces fa- 
Pupulatiuo. vourablo to increase, bear no comparison w^itli tho.se 
of the United States ; and adverting particularly to 
the gnat increase of population which has taken 
j)lacc in this country during the last 20 years, un- 
der the formidilile obstacle.s to its progress which 
must press tlu*ni'«c‘l ves upon the attention of the 
niovt careless observer, il must appear, that the a.s- 
.siiinptidii of n rate of increase such as would double 
tlie population. ill 2.5 years, as repre.seiiting the na- 
tural yirogress of population, wluui not chocked by 
the (lifliculty of procuring tlie means of subsistence, 
or other peculiar cau'^c.s ofjircinature mortality, must 
be very decidedly within the truth. 

It ni.iy be safely asserted, tlu*rel<)vc, that popula- 
tion, nJien iincbeckofl, increases in a geometrical 
progression of such a nature as to doillile itself every 
twenty-five years. 


Diillrent II would be unquestionably desirable to have the 
Characior nf means ot‘ comparing the natural rate of the increase 
il)c lliiio oi when unclioeked, with the po.ssiblc 

iiicl'.KKlof iiierca.se of lood, in a limited territory, 

A Liiiuud Midi as ih.it in which man is actually placed ; but 
rcrrifoiy. tin. l.-.uor e^uiuato is niiieli more difficult and uncer- 
tain than the former. If the rate of the increase of 
population at a jiarticular period of some little ex- 
tent can be ascertained with tolerable exactness, wc 
h.'ivo only to suppose the continuance of the same 
eneourjigenicnts to marriage, the .same facility of 
snjijjorting a family, the same moral habits, with the 
s.inic r.ile of mortality, and the increase of the po- 
pulation at the .same rate, af\er it had re.iehcd a 
thoiiMind millions, w'uiil<l be just as probable as at 
any intermediate and earlier period; but it is quite 
ob\ious that the increase of food in a limited space 
must jiroeeed upon a principle totally dilf’erent. It 
Iifis been already .stated, that wdiile land rif good 
quality is in great abundance, tlie rate at which food 
miglil I)e made to increase would fur exceed what is 
neei'i^sary to kcc |) puce with the ino.st rapid incre.xse 
ol’ popidaticin wliicli the law.s of nature in relation to 
liinu.'ui kind ))crniit. But if society W'<'re so con.sti- 
liited a.s to give the fullest scope possililc to tlie pro- 
gres.s of cultivation and population, all such Iniids, 
.'ind all lands of moderate (pialily, would soon be oc- 
cupied ; and when the futiu*e iricrea.se of the supply 
of food came to cle]M?iul upon the taking of very 
]ioor lanrl into cultivation, anil tlie gradual and la- 
borious improvement of the land already cultivated, 
the rate of the increase of fi>od would certainly have 
a greater resemblfinec to a decreasing geometrical 
ratio than an increasing one. The yearly incre- 
ment of food would, at any rate, have a constant* 
tciideney to diminish, and tl)^ amount of the incrca.se 
of each siiecess.ive ten years would probably be less 
than that of the preceding. 

Practically, however, great uncertainty must take 
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place. An unfavourable distribution of prrxiuce, by Population, 
prematurely diminisliing the demand for laliour, 
migJit rclanl the increase of food at an early period, 
in the same manner us if cidtiviition and population 
had been lurllier ud\ anced; while improvements in 
.-igriculture, accompanied by a great ciemand for la- 
bour and produce, might for some time occasion a 
rapid increase of food and population at a later pe- 
riod, in the same manner as if cultivation and popu- 
lation hud been in an earlier stage of llieir progress. 

These variations, however, obviously arise from 
causes which do not impeacK the general tmdcnci/ 
of a continued increase of produce in a limited ter- 
ritory to diminish the potrer of its increase in fu- 
ture. 

Under this certainty wdth regard to the general ‘^ni»pohitioii • 
iendcnctf^ and uncertainty in reference to particular 
periods, it must be allowable, if it throws liglit on 
the subject, to make a supposition respecting the in- ro.u{. ^ 
crease of food in a limited territory, which, witlioiit 
pretending to accuracy, is clearly more favourable 
to the j)ower of the .•-oil to produce tliemean.s o/’.^ub- 
sistence for an increasing population, than any cv- 
perienee which w'e Iiave of its qu;ilities will warrant. 

If, setting out from a tolerably W'ell ]ieop1e(l coun- 
try siicJi as Kiiglniid, France, Italy, ortiermany, wc 
were to .suppose' that, by great attention to agriiml- 
tiirc, its iiroduce could be pcnuaruaitly increased 
every twrenty-fivc years by a quantity equal t(» that 
which it at present produces, it would be allowing a 
rate of increa.se decidedly beyond any probability of 
realisation. 'J'hemost .sanguine cultivators could hard- 
ly ex|>cct that, in the course of the ne.\t two hundred 
years, each farm in this country on an average would 
produce eight times as much food as it ])ro( luces ;il 
pre.seiit, and .still le.ss that this rate of increase could 
continue, .so that each farm would jirodiieo twenty 
time.s a.s inncli as at present in .500 years, and forty 
times as mucli in 1000 yearr. Vet this would bean 
arithmetical pri)gre.s.Mon, and would fall '•liort, !)e- 
yond all cunqiarison, of the natural Ineroasc of po])ii- 
latioii in a geometrical jirogre-ssioji, according to 
which tlic inhabitants of any country in 500 y(*ars, 
instead of increasing to twenty times, would increase 
to above a million tinies*t]ieir present minibers. 

It will be Slid, pcrhaj).s, that many parts of tlie 
earth are a** yet very thinly peopled, and, under 
proper management, would allow' of a much more 
rapid increase of fooil than w'ould be po.ssiblf in the 
more fully inlicabited sbite.s of Europe. Thi.s is un- 
c]i]estioiiably true. Some pai't.s of the oartJi would 
no doubt be capable of producing food at .such :i rate 
as to keep pace for u few perioils with ;in uiirestr'ct- 
ed increase of population. Iiiit, to put thi.s capacity 
fully into action, is of all things the luo.'^t clidieiilt. 

If it is to be acconijdished by the improvement id* 
the actual iiihaliitniits of the different part.s of the 
eartli in knowledge, in government, in industry, in 
arts, and in moials, it i.s scare* dy possible to say iio'v 
it ought to be commenced with the bc.st prosjiect of 
success, or to form a conjecture us to the time in 
which it could be effected. 

If it is to be accomplished l>y emigration from the Inaufflcimcy 
more iAiprovcd parts of the world, il i.^ obviou.s thatef 
it must ‘involve iimoh war and extermination; |>c-^“’’'‘ 
sides all the diflicullie.s usually attiMidaiit iqion new 

u r 
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INipuIiii in CDiintru'S ; nnd tlipHc alone 

»® torinidablc, ainl fur a lt>n^ time so dcHtriietivc, 
that, combined wiili tin* unwillingness which people 
must always naturally Teel to t|int their own country, 
iruicli distress wouhl be «ufi’eri*d at home l>et‘or<j re- 
lief would 1)0 sought for in einigratioii. 

Hut, supposing for a moment that the obj<?ct could 
be fully accompliRhed, that is, suyiposing that the ca- 
pacity of the earth to proiluce the necessaries uf life 
coiilcf hr put' fully into action, and tliat they were 
* clistrihiited in the pro])ortioii8 moat favourable for 
tlie growth of uipital,* and the eHective demand for 
lal>our, the increase of population, whetlicr arising 
from the increase of the intu^bitants of each country, 
or from emigrants isRuing^ from ^ all those counti'ies 
w'hich were more advance<l in cultivation, would be 
so rapid, that, in a period comfiaratively quite short, 
all the good lands would be occupied, and the rate 
of the posMiblo increase of foiid 'would be reduced 
iniicli below the arithmetical ratio above supposed. 

Jf, merely during the short period which has 
olapsed since our Kevobition of 1()88, the yiopulation 
of the earth hud increased ot its natural rate when 
iinclu‘ck(*d, supposing the number of people at that 
time to have been only 800 inilliuns, all the land of 
the globe, witlniiit milking allowance for deserts, fo- 
rests, rocks, and lakes, would on an average be 0 (]ual- 
ly po])uloiis vilh England and Wales at present, 
'i'hi'i uouid be uccoiiiplished in five doublings, or 
I ‘2,1 > ears ; and one or two doublings more, or a 
period less than that which has elapsed since thebe- 
ginning of the r(‘ign of .lames the First, w'ould pro- 
(liiee the same effect from the overflowings of the in- 
halutants of those countries, where, owing to the 
blither progress of cultivation, the soil had not the 
capacity of producing food ro as to keep pace witli 
the increase of an unrestricted population. 

Wliatever temporary anil partial relief, therefore, 
may be deri\otl from emigration by particular coun- 
Irii^ in the actual state of things, it is quite obvious, 
that, considering the subject generally und largely, 
omigration may J>e fairly said not iu any degree to 
touch the difficulty. And, whether we exclude or 
include emigration, — whether we refer to particular 
countries, or to the whole ealth, the supposition of a 
future capacity in the soil to increase the necessaries 
of life every twiMity-flve years by a ipiantity equal to 
that which is at present produced, must be decidedly 
bevond the truth. 

hffoct of the Ibit, if the natural increase of population, when 
two |jy difficulty of, procuring the means 

cresw 'wlu'n subsistence, or other peculiar causes, be such as 
bioii^ht (o- to continue doubling its numbers in twenty-flve 
jjfiluT. years ; anil the greatest increase of food, which, for 
a eontin nance, could possibly take place on a limited 
ten-itovy like our earth in its prffsent state, be at tlie 
ino-t ludy such as would add every twenty-five years 
an amount equal to its present produce ; it is (fuite 
cUar that a powerful check on the increase of popu- 
lation must be almost constantly in action. 

Hy the laws of nature man cannot live without 
tbod. Whatever may be the rate at which popiila. 
tion would increase if unchecked, it never can ac- 
tually increase in any country beyond the food ne- 
cessary to support it. But, by the laws of nature in 
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re/ipect to the powers of a limited territory, the ad- Populatwu. 
ditions which can be made in equal periods to the ^ — 
fowl which it prialiicea must, after a short time, 
either be constantly decreasing, which is what would 
really tike pl.ice ; or, at llie very n^ist, must remain 
stationary, so as to increase the means of subsistence 
only in an arithmetical progression. Consequently, it 
follows necessarily that the average rate ofthc«i7wo/ 
inerease of population over the greatest part of the 
globe, obeying the same laws as the increase of Ibod, 
must be totally of a diflerent character from the rate 
at w liigh it would increase if unchecked, 

'i'hc great question, then,' w’hich remains to bectncral ch.!- 
considered, is the niamier in wliich this constant and r«rttr uf tin- 
necessary check upon fiopulation j>raeticaily operates, , 

■ If the soil of any extensive well peopled country 
were equally divided amoiigst its inhabitants, the 
cheek would assume its most obvious and simple 
form. Perhaps each farm in the well peopled 
countries of Europe might alluAv of one, or even 
two doublings, without mucli distress, but the abso- 
lute impossibility of going on at the same rate is too 
glaring to escape the most careless tliitiker. \\ hen, 
by extraordiiLiry efforts, provision hud been made 
for four times the number of jiersons which tlie land 
can support at present, wliat possible hope could 
there be of doubling the provision in the next 
twenty-five years ? 

Yet there is no reason whatever to suppose that 
any thing besides the diiricully of procuring in ade- 
quate plenty the neecssaric.s of life, should either in- 
dispose this giTHter nuniber of persons to marry 
early, or diMible them from rearing in health the 
largest families. Hut this difficulty woidd ofneces- 
.sity occur, and its effect would be either to dibcoii- 
rage early marriages, which would check the rate of 
inerca.se by preventing the .same proportion ol' births ; 
or to render the ehiidren iinliealtliy from l)a(l and 
insufficient iiourislnnenl, which would check the 
rate ofincrea.se by occasioning a greater proportion 
of deaths; or, what is most likely to linppen, the 
rale of increase would be checked, partly by the di- 
minution of births, and partly by the increase of 
mortality. 

The first of thr.se cheeks may, with ])roprie(y, be 
called the prenentiue check to population ; the se- 
cond, tlie positive check ; and the absolute neces- 
sity of their operation in the case .supposed is as 
certain and obvious as that man cannot live without 
food. 

Taking a single farm only into con.sideration, no 
man would have the hardihood to assert that its 
produce could be made permanently to keep pace 
with a population increasing at .such a rate as it is 
observed to do for 20 or fiO years togetlier at parti- 
cular times and in particular countries. IJc would, 
indi*ed, be compelled to ackiiowk dge, tliat if, witli 
a view to allow for the most sanguine speculations, 
it ha.s been supposed that the additions made to the 
necessaries produced by the soil in given times 
Inight remain constant, yet that this rate of the in- 
crease of produce could, not ])ossibly be realized; 
and that, if the capacity of the .soil were at all times 
put [properly into action, the additions to the pro- 

1 
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Poimiation. dace would, a short time, and independently 
of new inventions, lie constantly decreasin/if, till/m 
no very long l^eriod, the exertions of an additional 
labourer would init produce his own subsistence. 

But what is true, in this respect; in reference to a 
single farm, must necessarily be true of the whole 
ear til, from which tlie necessaries of life for the ac- 
tual population are derived. And what would be 
true ill respect to the checks to population, if the 
soil ol’ the earth were ec|ually divided among the dif- 
fereiit families which inhabit it, must be true, under 
the present unequal division ol' property, and va- 
riety of tKTCupations. Nothing but the confusion 
and indistinctness arising from the largene.s.s of tlie 
sulijeet. and the vague and false notions whicli pre- 
vail respecting the efficacy of einigi'ation, could 
ninkc jiersous deny in the case of an extensive terri- 
tory, or the whole eartli, what they could not fall to 
acknowledge in the case of a single farm which may 
be said iairly to represent it. 

It may he exp(‘ctcd, indeed, thjlt in civilized and 
iinprovi'cl countries, the accumulation of capital, the 
division of labour, and the invention of machinery, 
w'ill extend the boinids of production ^ but wc know 
from experience, that the cllects of the.se causes, 
wliich are (juitc astonishing in reference to some of 
the conveniences and lu,ruries of life, are very 
mueli less efficient in producing an increase of food ; 
and although the ssaving of labour and an improved 


system of husbandry may be tlie means of pushing 
cultivalion upon mucli poorer lands than could 
otIirrw'is(* be worked ; yet the increased quantity of 
the nece^sarie.s of life no obtained can nevet be such 


S.S to .supersede, for any length of time, the opera- 
tion of the preventive and positive checks to popula- 
tion. And not only are these chocks as absolutely 
necessary in civilized and improved countries, as 
tliev wtjiild be. if c;ach family had a certiin portion 
of land filiuttcd to it, but tlicy operate almo.st exact- 
ly in llie same way. Tlie distress which would ob- 
. viously arise in the most simple slate of society from 

the natural tendency ol‘ population to incruasc faster 
than the in mih of sub>i.stence in a limited territory, 
i^j brougiit iionie to the higher classes of an improv- 
otl anil populous country in the difficulty which 
lJu‘3^ find in supporting their fiimilies in the .'<amc 
rank of lift with themselves; and to the labouring 
cla'^>>e.*H wliicli form the great mas-® of society, in tlie 
iiisiifncicucy of file real wages of common labour to 
bring up a large family. 

‘ If in any country the yearly, earnings of the com- 
monot labourers determined, as they alw.ayfl will 
be, by tin* state of the demand .and the supply of 
iiec.c».s.saries eoinpareil with labour, be not sufficient 
to bring up in health the large.st families, one of the 
three things before .stated Tnust happen ; either tlie 
prospect of this difficulty will prevent some and iJe- 
lay titiier marriages ; or the diseases arising from bad 
nourishment wdll be introduced, anil the mortality 
be increased ; or the progres.s of population will l^ 
retarded, jiavlly by one cause and partly by the other. 

Ol ihc i:trcct According to all past experience, and Uie best oli- 

•)!' Privati: servatioiis which can be made on the motives which 


soil, Ijiit undt*r a system of private property. It Population, 
seems perfectly vi.sionary to suppose that any stiinu- 
lus sliort of that which is excited in man by the de- 
sire of providing for himself and family, and of bet- 
tering his condition in life, should operate; on the 
mass of society with sufficient force and constancy to 
overcome the natural indolence of mankind. All 
tile attempts whicli have been made since the coin- 
niencemeiit of autlientic Instory to proceed ii|Min n 
principle of common property, have either been so 
insignificant that no inference can be drawn from 
them, or have been marked by the most higiml 
failures ; and the changes which have been cffTccted 
in modem times by education, do not seem to ad- 
vance a single step towards making such a state of 
tliings more firobable in future. We may, therefore, 
safely conclude that while man retains the same 
physii'ai and moral constitution which he is observ- 
ed to possess at present, no otlicr thati a system of 
private property stands the lea.st chaqec of })roviding 
for such a large and increasing ]>opujation a.s that 
which is to bo found in many countries at present. 

Blit though there is scarcely any cxinclusiun wliich 
seems more completely estiblished by experience 
than thi.M, yet it is unquestionably true that the laws 
of private property, which are the grand .stimulants 
>> production, do themselves so limit it, ns always to 
make the actual produce of the earth fall very con* 
siderably short the poxver of pruduction. ( )n a 
system of private property no adequate niutii c to 
the extension of cultivation can exist, unless the re- 
turns are sufficient not only to pay the wages neccb- 
sary to keep up the population, wdiich, at the least, 
must include the support of a wife and two or tliroc^ 
children, but also afford a profit on the capital which 
has been emjiloyed. I'his necessarily excludes from 
cultivation u coiisidiTable portion of land, which 
might be made to'hcar corn. If it were ]>ossihle to 
siqqiose that man might be adequately stiiiiul.itid to 
hibour under a system of common pro)H*rty, such 
land might be cultivated, and the production of food 
and tlie inci'c*ase of population might go on, till the 
soil absolutely refused to grow a KingU* additional 
quarter, and the whole of the society wa.s exclusive- 
ly eng.aged in procuring the iiecesKarieR of life. But 
it is quite obvious that such a state of things would 
inevitably lead to the greatest degree of di.'^tress and 
degradation. And, if a system of private projierly 
secures mankind from such evils, which it certjiinly 
docs, in n great degi*i»f*, by s<*curing to a poriiori lif 
die society the leisure necessary for the ))rcigress of 
the arts and .sciences, Jt must be alloued tJiat such a 
check to tlie increase of cultivation confers on society 
a ino.<it signal benefit. 

But it must perhaps also be allowed, that, under a 
system of private |V*operty, cultivation is Rometinie.s 
checked in a degree, and at a pei iod, not reipiircd 
by the interest of itocicty. And this is particularly 
likely to happen when the original divisions of laud 
haVc been extremely unequal, and the laws have not 
given sufficient* facility to a better distribution rif 
them. Under a system of private properly, the only 
effrctual demand for produce iiiiiMt conn.* from the 


f ropcriy on operate upon the Iiinnaii mind, there can be no yrell ’ owners of property ; and though it l»c true that the 
hope of obtaining a large produce from the effectual demand of the society, wliatever it may be, 
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ropuiji is bebt supplied uniliT the most perfect syjjfoin of 
* liberty, yet it is not true that the tastes and wants of 
tlie clleetive demunilers are always, and iiecessarriy, 
tlie most favourable to the prOju;resH of national 
wealtli. A tuste for hunting and the preservation of 
game among the owners of the soil will, witliout fail, 
be supplied, if things be allowed to take their natii- 
ral course ; but such a supply, from the manner in 
which it must be effected, would inevitably be most 
unfavourable to the increase of produce and popula- 
tion. In the Karne manner, the w^ant of an adec|uate 
taste for the consumptifm of manufactured commo- 
(lities among the possessors of surplus produce, if not 
fully compensaUMl by a great desire for personal at. 
tendance, which it never is, would infallibly occasion 
a premature slac'kncHs in the demand for labour and 
produce, a premature fall of profits,* and dieck to 
(*tiltivation. 

It makes little difference in the actual rate of the 
increase of population, <jr tlie necessary existence of 
cliLcks to it, whether that state of demand and sup. 
ply wliich occasions an insufficiency of wages to the 
whole of the labouring classes be produced prema- 
turely ijy a bad structure of society, and an unfavour- 
able distribution of wealth, or necessarily by the 
comparative exhaustion of the sojl. The labourer 
feels tlie dilKculty nearly in tlio same degree, and it 
must have neiirly the same results, from whatever 
(‘aviso it arises ; coii.se(]uently, in evgry country with 
which we are acquainted, where the yearly earnings 
of the labouring classes are not sufficient to bring up 
ill health the Irirgobt fainilies, it may be safbly said, 
tiiat pcpiilation is actually checked liy the difficulty 
of [irociiring the means of Kubbistence. And, as we 
well know' that ample wages, combined with fullciii- 
pJoyniont for all w'ho choose to work, are extremely 
r.ire^ and scartrly over occur, except for a certain 
tiir.t, w'hen the knowledge and ii id u&try of an old 
country is applied, under favourable ci rein n stances, 
to a new one ; it follow's, that the pressure arising 
from the difficulty of procuring subsiMtenco is not to 
be considcicd as a remote one, which will be felt 
only W’hen the earth refuses to produce* any more, 
but as on(‘ which not only actually exists at present 
over the gi'entest part of the globe, but, with few^ 
exceptions, has been almost constantly acting upon 
all the countries of w'hich we have any account. 

It is nn(|uestionably true, that, in no country of 
the globe have the goveniinent, the distribution of 
property, and tlic habits of the people, been such as 
to call forth, in the most eftyctive manner, the re- 
sources of the soil. C'onsequenliy, if the most advan- 
tageous po««siblc change in all these respects could be 
siip])o^cd at oiu‘e to t’]^ke place, it is certain tliat the 
(leniand for luhour, and the encouragement to pro- 
duction, might be siicli, as for a ^liort time, ip some 
countrie.'*, and for rather a longer in others, to lessen 
the operation of the checks to po|Hilation wJueb have 
been described. It is s})ecifically Uiis truth constant* 
ly obtruding itself upon our attention, which is the^ 
great source of dcliiKion on this subject, 4ind creates 
tlie liclief tlwt man could always produce from the 
soil nnicli more than sufficient to support himself 
aiiJ family. In tlie actual state of tilings, tins power 
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has pe'rlmps olways been po^^sessed. But for it w’e Population, 
are indebted wholly to the ignorance and bad go- 
ternment of our ancestcJrR. If they had properly 
called forth the resources of the soil, it is quite cer- 
tain that n'c should now have but scanty means left 
of further increasing qiir food# If merely since the 
time of William the Coiuiueror, all the nations ot' the 
earth hud been well governed, and, if the distribu- 
tion ot property, and the habits both of the rich and 
the poor had been the most favourable to the dc^* 
inaiul for produce and labour, though the amount of 
food and population would have been prodigiously 
greater than at present, the means of diminishing 
the checks to population Would unquestionably lie 
less. That difficulty in procuring tln^ necessaries of 
life which is now felt in the coinparntivelv low wages 
of labour almost all overtlic w'orld, and is occasioned 
partly by the necessary slate of the soil, and partly 
by a premature check to the demand for prodvu'e 
and labour, would then be fell in a gre^ater degiv'e, 
and would less admit of any relaxation in the cheeks 
to population, because it would be occa.sioned wholly 
and necessarily by the state of the soil. 

.. It appears, tJien, that what may be called the pro- ihc f..iws oi 
portionate amount of tlie necessary checks to popn- Nair.rc rt*. 
latioii d^nda very little upon the efforts of man in k* f<.r 
tile cultivation of the soil If these efforts had been 
directed from the first in the most enlighteiuul and Popul.ii'dr^ 
effic.oiit manner, the chocks necessary to keep the 
population on a level with the inciins of subsisteiue, 
so tar from being liglitened, would in all jn-ol).‘ibilil\ 
be operating with greate r force ; and the conditloli 
of tlie labouring classes, so far as it dejicnds on the 
facility of prothil-ing the means of subsistence, in^tca(l 
of being iniprvn ed, would in all probability be cletc- 
riorated. 

It i.s to the laws of nature, therefore, and not to 
the conduct and institutions of in.'in, th.^t we .-vk' to 
attribute the necessity of ;i .“irung cluck on the n.i- 
lural increase of ])npii]ation. 

But, though the l.'iw s of nature wliicli detcniiine lesiHii 
the r.'ite at which po]nilation would increase if im- Mblr idr liic 
checked, :ind the very iliffercnt r;ite at which the I'opi - 
food required to .support pojmlation could be made 
to increase in a limited territory, an* un(h»iibtedly 
thecHi!S(>s which render necessary the existence ofintcilip.raiui 
some great and constant check to population, 
a vast mass of responsibility remains behind on man to it. 
and the institutions of societyk 

In the first place, they are certainly responsible for 
the present scanty population of tlie earth. Thei'e 
are few large countries, however advanced in im- 
provement, the po}>iilation of wdiicli might not have 
been doubled or tripled, and there Are iiMiiy which 
might be ten, or even a hundred times os popu- 
lous, and yet all the inlmbitants be as well pro- 
vid^ for as they are now, if the institutions of society, 
and the moral habits of the people, had been, for 
some Iftindred years the most favourable to the in- 
crease of capital, and the demand for produce ami 
labour. 

ftS'ccead/y, 1 hough man has but a trifling and tem- 
porary influence in altering the prqiortionate amount 
of the cliccks to population, or the degree in which 
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p-kpulaiifin. tliey press upon the nctii.'i] numbers, yet he lias a 
great and most extensive influence on their charac- 
ter and mode of operation. 

It is not in superseding die necessity of checks to 
population, in the progress of mankind to the full 
peopling of the earth (wJiich may with trutli be 
said to be a pliy^^ical impossibility), but in directing 
those checks in such a way as to be the least pre- 
judicial to the virtue and happiness of society, that 
govornnicnt and human institutions pruiluce dieir 
groat ellbcl. Here we know, from constant ex]je- 
rionct', that tiiey have great power. Yet, even here 
it iiTust be allowed, that the power of Government 
is rather indirect than direct, as the object to be 
attaiiiod deiiends mainly upon such a conduct on 
the pull of individuals, us can seldom be direedy 
enforced fiy laws, though it may be powerfully in- 
fluenced by them. 

Tin's will .'ippcar, if we consitlor more particulani 
ly the nature of those checks which have been class- 
ed under the gencralheuds of Preventive and PosU 
tivc. 

ri.c PoMiivc It will be found that they are all rcsolv<ilile into 
anti l’rcvirn-,>,f>,rrt; restraint, vice, and misery* And if, from the 
re«olvni)lc'* ^ some check to the increase of popu- 

lation be nbsolutrly inevitable, and human institu* 
ili stMtiu, lions have any inniiciice upon the extent to which 
Viof, a».J each of these checks operates, a heavy resjionsibili- 
MiM-ry. incurred, if all that influence, whether 

direct or indirect, be not cxeilerl to diminish the 
amount of vice and misery. 

Moral restraint, in application to the present 
subject, may be deflned to be, ubstinence from mar- 
riage, either for a time or jwnnanently,*from pru- 
dential considerations, with a strictly moral conduct 
towards the sex in the interval. And this is the 
only mode of keeping population on a level with 
tJu* oTcaiis of subsistence, which is perfectly eon- 
sisioiit 'with virtue and happiness. All ^ther 
checks, whether of the preventive or the posi- 
tive kind, though they may greatly vary in de- 
gree, resolve themselves into some form of vice or 
misery. 

The remaining checks of the preventive kind, arc 
the sort of intercourse which renders some of the 
women of large towns unprolifle ; a general corrup- 
tion of morals with regard to the sex, which has a 
similar effect ; niinatural’]>assioiis and im])roper arts 
to prevent the ronsc(|uences of irregular connec- 
tions. These evidently come under the head of 
vice. 

The positive chcck.s to population include all the 
causes, wliicli tend in any way prematurely to 
shorten the duration of human life;* such as un- 
wholesome occupations — severe labour and exposure 
to the seasons — bad and insuflicient food and cloth- 
ing {^rising from poverty — bad nursing of children—^ 
excesses of all kinds — great towns and manufactories 
— the whole train of common diseases and epidemics 
— wars, iiifanticide, plague, and famine. Of these 
positive checks, those which appear to arise from, 
the laws of nature, may be called exclusively misery ; 
anti those which w'o bring upon ourselves, such as 
wars, excesses of all kinds, and many others, which 
it w'ould be in our power to avoid, ar« of a mixed 


nature. They are broiight upon us by vice, and 
their consequences are misery. ^ ^ 

Borne of these checks, in various comrlfinationB, and 


operating with varknis force, are constantly in ac- 
tion in all the countries wiili which we are acquaint- 
ed, and form tlic immediate causes which keep the 
population on a level with the means of subsist- 


Mr Mallhus, in his work on this subject, has taken 
a view of dio checks of population in most of the 
countries of which we have the best accounts. His 


object was evidently t<» trace in each country those 
checks which jq>peared to be most effective in re- 
pressing 'iiopiilation } and to endeavour to answer 
die question, gener^ly. which had been applied, 
partioulairly, to^ New Holland by Captain Cook, 
namely. By what<ineans is the popubition of this 
country kept down to the number which it can sub- 
sist ? 


It was hardly to be expected, however, that the f “'Jential 
gimcral accounts of countries which are to be met 
with, should countain a sufficient number of details ^ 


of the kind required, to enable us to ascerbiin what 
portion of the natural increase of population each 
individual cheek u Iiich could, Ixs traced, had the 
power to overcome. In particular, it was not to be 
expected, that any accounts could inform us of the 
liegree in which* moral restraint prevails, when 
taken in its strictest sense. It is necessary, there- 
fore, to attend chiefly to the greater or smaller imiii- 
ber of persons who remain unmarried or marry kite ; 
and the del/iy of marria^^e, owing to the diflieiilty ol' 
providing for a family, when the degree of irregu- 
larity to which it may lead cannot be ascertained, 
nuiy be usefully called the prudential restraint on 
marriage luid population. And this will be found 
to be tiic chief mode in which the preventive check 
practio.‘dly ojicratc’s. 

But if the preventive check to pojmlation, tliat^’ttW'’^'* 'vhii.li 
check which can alone supersede great misery 
mortality, operates chiefly by a prudential restraint 
on marriage, it will be obvious, as was before .stated, thu I jiiiour- 
tluit direct legislation cannot do much. Prudence (’lasses 
cannot be enforced by laws, without a great violas Soputy. 
lion of natural liberty, and a great risk of producing 
more evil than good. Rut .still, the very great in- 
fluence of a just and enlightcneil government, and 
the perfect security of property in creating habits of 
prudence, cannot for o moment he ({iie.stioned. 

The principal causes and ettccts of thc;se liahits are 
thus stated in Mr Mqltlius’s last work. (Principles 
o!' PMical Hconmny, c. iv. sec. 2.) 

From high wages, or the power of command- 
ing a large portion of the necessaries oi' lilc, tw'o 
very diftereiit results may follow ; one, that of a ra- 
pid increase of pof^ulation, in which ca-^ie, the high 
w'ages are cliii fly spent in the mainlcnuijcc oi' large 
and frequent families ; and the other, that of a de- 
cided improvement in tlie modes of subsistence, and 
the conveniences and comforts cnjq^^cd, witlioijt a 
proportionate acceleration in the rate of increase. 

In looking.to these diflerent results, tlie causes 
of them wiU evidently appear to be the ditt'erent 
habits Gxiskting among the people of ditt'erent coun- 
tries, and at diflerent times. In an inquiry into the 
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!'oi)Mlation.p;iiiHrs of these cliircrojU we shall (generally he 

^ ahle tc» trace those wliieh produce the first result to 
all tlio circ'AiustaiicTs which contribute to depress 
the lower classe.H of tb*; pc<ipli;, whicit make them 
unable or unwilling to reason^ from the past to tiie 
iuture^ and ready to acquiesce for the nike of pre- 
hC*nt gratification, in a very low sUiidard of comfort 
and respectability ; and tjjiosr which prfaluce the 
second result, to all the circumstances which tend 
to elevate the character of the lower classes of socie- 
ty, which make them appriKich tlie nearest to beings 
who ** lookbei'orc and after,” and who* consequent- 
iy, cannot acquiesce patiently in the thought of do- 
jiriving tbeinselves and their children of the means 
of being resiiectablc, virtuoqs, and happy. 

Among the drcuiiistanceh which contribute to 
the cliurucler first described, tlie most efficient will 
be found to be despolisiii, oppression, and igiio- 
i-ance ; among tliose which contribute to Uu-* latter 
character, civil and ])ulitical liberty^ and educa- 
tion. 

Of all the causes which tend to encourage pru- 
dent i.il habit.s among the lower classes of .socieQr, 
the most essential is unquestionably civil liberty. 
No peojdc cun be much accustomed to form plans 
for tlic future, who do not feel assured tli.it their 
industrious cKertions, while fair and honourable, 
will be allowed to luive free scope; and that the 
property whi<;Ji they either possess or may acquire, 
will he *«ecured to them by a known code of just 
i.nvs impartially admin i.stered. But it has been 
found by exjierieiue, lluit civil hberty eaiuiot be 
licrinaiicnti} secured without political liberty. Coii- 
se(jucntly, political liberty becomes almost e(|Ually 
essential: and in addition to its being iu'ccs.s'ary in 
tills point of view, its obvious tendency to teach the 
lower ela.s^es of society to re.spect themselves, by 
obliging tin* higher classes to respect them, must 
<*c»niriljute greatly to all the g<iod effects of civil 
jiherty.*’ 

With reg.ird to education^ it might certainly be 
made general under a bad ftirm tif govt^rmnent, and 
might be very deficient under one in other ri’.spect.s 
good ; but it must be nlloweil tliat the chaiice.s, both 
with regard to its qu^dity ami its prevalence, arc 
greatly in favour of the latter. Education alone 
could do little against m.security of jiropcrty ; but it 
would powerfully a.s-^isl all the favourable CQU.se- 
<]Ucncos to be expected from civil and political li- 
f)crty, wliieh could not indeed be considered as 
(‘omplete without it.” , 

The vni-} ing prevalence of these habits, owing to 
•the causes abo\e referred to, combined witli the 
smaller or greater mortality occasioned by other cus- 
toms, and the varying effects of soil and climate, 
mu^i nccc.ssaril} prixluec great <|ifferences in tliiltT- 
ent eonntric's, and at different j>cri(Kls, in the charac- 
ter of the ])ri>(lomiiinut cheeks to i>opulatinn and the 
force of I'rtcfi. iVnd this inference, which inevitably 
fol]ow.s from theory, is fully conjfirnie<l by «xj>e- 
rience. 

'I'fiti Pntiiifv It appears, for iirstance, iVom the accounts we 
uheckN 10 have received of ancient nations, and of the less ci- 

l*fviiul.iti.rn vilized iKirt.s of the world, that war and violent dis- 

)>reiIoitJiMnt> 

tilfn Ancient 


eases were tin. predominant diecks to their popula- Fopulutiun. 
tioii- The frequency of wars, and tlie dreadful de- 
vastiitions of mankind occa.^ioncd by them, united 


with the plagues, famines, and mortal epidemics of 
which there are records, must liave caused such a 


consumption of tfie human species, that tlie exertion 
of the utmost power of increase must, in many cases, 
have been insufficient to supply it ; and w'e .see at 
once the source of those encouragements to marriage, 
and efforts to increase population, which, with in- 
considerable exceptions, distinguished the Icgi.sla- 
lion, and giuicral policy of ancient times. Vet there 
were some few nieii of more extended views who, 
when they were Imiking to the settlement of a socie- 
ty In a more improved .state, were fully aware, that 
under the most beautiful form of government whieli 
their imagination could conceive, the grcatc.st pover- 
ty aiidMli stress might be felt from a too rapid increase 
of population. And the remedies which they pro- 
posed were strong and violent in proportion to tlie 
greatness of the evil which they apprehended. Even 
the practical legislators w ho encoiiraged marriage, 
seemed to think that the supplies of children might 
sometimes follow t(X> rapiilly for the means of sup- 
porting them; and it appears to have been with a 
view to provide against thii» difficulty, and of pre- 
venting it from discouraging marriage, that they fre- 
c|ueiitly sanctioned the inhuman practice oi‘ iiitanti- 
eide. 


Under these circumstances, it is not to lie suppo.scd 
that the prudential re.straint on marriage Khoiild have 
operated to any considerable extent. Except in a 
few cases where a general corruption of morals pre- 
vailed which might aet as u preventive cheek of the 
most vicious kind, a. large portion of the jirocreative 
power wa.s culled into action, the occasional nsluii- 
d;iney from which was checked by violent c.m.si s. 
These causes will be found resolvable almo.st wholly 
into vice and misery ; the first of which, and a large 
])ortion of tlie second, it is alw'ays in the power of 
man to avoid. 


In a review of the (lieeks to popiibitioii in the Hi'iiUntm’ 
different states of modern Enirope, it appears that 
the positive checks to population nave pre\ ailed 
and the prevcMitive checks more, than in ancient Population 
times, and in tlie more uncultivated parts of the in MoiIir»T 
world. 'J'he destruction occasioned by war lia.s 
questionably abated, both on account ot its occurring, 
on the w hole, less frequently, and its ravages nut be- 
ing so fatal, either to man or the means of hi.s sup- 
port, a.s they w’cre fomici ly. And although, in the 
earlier. period.s of the hi.story of modern Europe, 
plagues, famines, and mortal epidemics w ere not un- 
frequent; yet as civilization and iiiiprovement have 
advanced, both their frequency and their mortality 
have been greatly reduced, and in some countries 
they are now almost unknown. 'J'his diminution of 
the ]io$itivc checks to population, u.s it has been cer- 
tainly much greater in proportion than the actual in- 
crease of foixi and population, must necessarily have 
been accomjiaTiied by an increasing operation of the 
preventive ^ecks ; and probably it may l)e said witli 
truth, that in almost all tlie more improved countries 
of mi^ern Europe, tlie principal check which at pre- 
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Pop^ilation. keeps population down to the level 0^ the 
actual means of siibsiMtencCj is the prudential restraint" 
on marriage. 

ijiftlrcr.ee m Yet Hi comparing together the accounts'and regis« 
the fharac- of the diflefeiit countries of modem times, we 
Forr!- of ihr difference in the character and 

cUAs in force of the checks which are mainly in action ; and 
•liirurcnt it is precisely in this point of view that those ac-* 
uountne*. counts aiford tl^e most important instruction. Some 
parts of Europe are yet in an unimprovc»d state, and 
are still subject to flreqiient plagues and mortal cpi* 
demies. In these countries, as might be expected, 
few traces are to be found of the prudential restraint 
on marriage. But even in improved countries, the 
circumstances may be such as to occasion a great 
mortality. Large towns arc known to be unfavour- 
able to health, particularly to the health of young 
cliilrlrcn ; and the unwholesomeneas of marshy si- 
tuations may be such as in some cases to balance the 
principle of increase, even when nearly the whole of 
the procreative power i.s called into action, which is 
seldom the case, in large towns. 

Thus in the registers of twenty-two Dutch villages 
given by Suasmilch,* and quoted by Mr Malthas, the 
mortality (occasioned, as may be supposed, ^chiefly 
by the natural unhealthincss of the country) was us 
high as one in tw'imty-two or twenty-three, instead 
o.*‘ the more common proportion of one in thirty-five 
or forty ; and tlie consequence^ was, that the mar- 
riages, in.stead of btsing in the usual proportion of 
one in about 108 of the population, were in the ex- 
traordinary high proportion of one in sixty-four; t 
showing a most unusual frequency of marriage, while, 
on aceount of the great mortality, the number of in- 
habitants was nearly .stationary, and the births and 
death.s about equal. 

On the other hand, in Norway, wliere the climate 
:ind i)iude.s of living seem to be extremely favourable 
to health, and ihc mortality was only one in forty- 
eight, the ])rudcntinl restraint on marriage was call- 
ed more than usually into action, and the marriages 
were only one in loO of the population, (Malthus, 
Vol. I. p. SGr*, .''’th cd.) 

Hi- I’liese may he coii.sidcred as extreme cases, but 
mimition in the same result in different degrees is observable in * 
Uic the regi.‘»lcr8 of all countries ; and it is particularly 

^ remarked, tluit in those countries where regis- 
^ ters of births, deaths, anti marriages have been kept 
for a considerable time, the progressive diminution 
of mortality occasioned by the ititroduction of habits 
more favourable to health, and the consequent dimi- 
nution of plagues and mortal epidemics, have been ac- 
companied invariably by a smaller proportion of 
marriages and births. Sussmilch has given some 
striking instances of the gradual diminution in the 
proportion of the number of marriages during a part 


of tlie last century. (Goiiliche Ordnvng, Vol. I. pp. Popul»fi^ 
et scq.) 

In the town of Leipsic, in the year lCi20, the an- 
nual inarri.ages were to the population as 1 to 8^2 , 
from the year lyi-l to 1756, they were as 1 to 120. 

In Augsburgh, in 1510, the proportion of marrmge** 
to the population whf 1 in 86 ; iti 1750 as 1 to 125. 

In Dantzic, in the year 17O5, the proportion was 
OB 1 to 89 ; in L745, as 1 to 1 18. 

Id the Dukedom of Magdeburgh, in 1700, the 
proportion was as 1 to 87; from 1752 to 1755, as 1 
to 125. 

In the principality of Haiberstadt, in 1690, the 
proportion was as 1 to 88; in 1756, as 1 to 112. 

In the Dukedom of Cleves, in 1705, the propor- 
tion was 1 to 83; in 1755, 1 to 100. 

In the Churroark of foandenburgh, in I70O, the 
proportion was 1 to 76; in 1755, 1 to 108. 

Instances of this kind are numerous, and tliey tend 
to show the dependence of the marriages on the 
deaths in all old countries. A greater mortality al- 
most invariably produces a greater number of mar- 
riages ; and it must be (ijiually certain, that except 
where the means of subsistence can be adequately 
increased, a greater proportion of marriages must 
occasion a greater mortality. 

* The proportion ‘of yearly births to the whole po- nepcuftnur 
pulation, must evidently depend principally on thcot'thu Hirtiu 
proportion of marriages ; and it appears, consequent- 
ly, from registcfrs, that in countries which will 
admit of aby considerable increase of population, the 
births, as well as the marriages, arc.muinly influenc- 
ed by the deaths. *Whcn an actual ilccrensc of po- 
pulation is not taking place, the birtfis will always 
supply the vacancies made by death, and i^xactly so 
much more as the increasing wealth of the country 
and the demand for labour will admit. Every whore 
in the intervals of plagues, epidemics, and destruc- 
tive worn, the births considerably excetd the deaths ; 
but while from these and other causes the mortuliiy 
in different countries is extremely various, it. appears 
from registers that, with the exception above stated, 
the births vary in the same proportion. :| 

Thus, in 39 villages of Holland, where the dealiis, 
at the time to which the ' registers refer, were about 
J in 23, the births were also 1 in 23. In 15 villages 
round Paris, the births bore the same, or even a 
greater proportion to tbtMv'hole population, on ac- 
count of a still greater mortality, the births being 1 
in 22/0, and the deaths the same. In the small 
towns of Brandenburglf, which were in an incrertting 
state, the mortality was 1 in 29, and the births ] in 
24/5. In Sweden, where the mortality was about 
1 in S4|, the births were 1 in 28. In 1056 villages of 
Brandenburgb, in which the mortality whs about 1 in 
39 or 40 ; the birtlis Vere about 1 in 30. In Norway, 


* GoUlichc Ordnungt Vol. I. c. iv. s. 57 j p- 128— Malthus’ Essat/ on Population, B. 11. c. iv. p. Hh of 
Vol, I. 5th edition. 

f This very large proportion of marriages could Dot all have been supplied from the births in the coun- 
try, but must have been occasioned in part by the influx of strangers. 

X Sussmilch, Goiiliche Ordnung, Vol. I. p. 225.— on Population, Vo). I. p. 456, 5th ed. 
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Popu whore the mortality was I in IS, the births were I in 

In all these instaiico.s the births arc evidently mca- 
Hured by the deaths, after rriakiiif' a proper ullowance 
for the excess of births which tl»e sUte of eacli coun- 
try will admit. In such a country as Russia, this 
allowance roust be great; as although the morlality 
might perhaps be taken as low us I in ^8 or 50 ; the 
births were as high as 1 in ‘2(5, owing to the increas- 
ing resources of the country w'hich admit of a rapid 
increase of the population. 

r)o)HMulcncc Of Jill jiig countries which Mr Malthus has re- 
on Hk ***^^* * viewed, there is none which so strikingly illustrates 
Htfiths the most important fact of the dependence of the 
vfnkingly proportions of marriages and births on the deaths, 
I’Ki.iraicd anj the general principles of population, as Swiizer- 
It appears^ that between 17(50 and 1770, an 
alarm prevailed respecting the continued depopula- 
tion of the country ; and to ascertain the point, M. 
Muret, minister of Vevay, mode a very laborious and 
careful search into the registers of difterent parishes 
from the time of their first establishment, lie com- 
pan d the niimbur of births which hud taken place 
during three different periods of 70 years each, the 
first ending in 1(520, the second in 1(590, and the 
third in l7t50. And finding by this comparison, that 
the number of births was less in the second period 
than in tlie first, and less in the third period than in 
the second, he considered the evidence of a continu- 
ed depopulation of the country from the year 1055 
as incontrovertible.* Rut the accounts' which he 
himself produces, clearly show that, in the earlier 
periods to which he refers, the mortality was very 
much greater than in the latter ; and, that the greater 
numher of birllis found in the registers formerly, uas 
not owing to a greater population, but to the greater 
proportion of births which always acconipunics a 
greater mortality. 

It appears from accounts, which are entirely to he 
depended on, that during the last period, the mor- 
tality was extraordinarily small, and the proportion 
of children reared from infancy to puberty extraor- 
dinary great. At the time w^Fieii M. Muret wrote 
his paper, in 1 76t5, the proportion of deaths to the 
population in the i^oys de Vaud, was 1 in 4-5, of * 
births 1 in 86, and of marriages 1 in 140. These 
are all very small proportions of births, deaths, and 
marriages, compaicd with other countries; but tlic 
state of things mvist have been totally difierent in 
the sixteenth and hcvcntcentli centuries. M. Muret 
gives a list of all the plagues which had prevailed in 
Switzerland from 1520, from which it appears tliot 
this dreadful scourge desolated the country at short 
intervals during the whole of llie first period,, and 
extended its occasional ravages to within ‘22 years 
of the termination of the second. We muy safely 
conclude, that, in these lime?, the average niorlality 
was very much greater than at present. Rut what 
puts the question beyond a doubt, is the great mor- 
tality which prevailed in the neighbouring town of 


Geneva in the sixteenth century, and it$ gradual di- Population, 
minution in the seventeenth and eighteenth. It ap- 
pears from calculations, published in the Biblioihc- 
que Britaunique, (Tom. IV. p. 328,) that in the 
sixteenth century, the probability of life, or the age 
to which half of the born lived, was only 4.88:5, or 
under four years and eleven months ; and the mean 
life, or the average number of years due to each 
peroon 18.511, or about eighteen years and a half, 
in the seventeenth century, the probability of life in 
Geneva was 1 1 .607, about eleven years and se^en 
months; the mean life 28.358, or twenty-three 
years and four months. In the' eighteenth century, 
the probability of life had increased to 27.183, 
twenty-seven years and two months; and the mean 
life to thirty-two years and two montlis. 

'inhere can be no doubt, from the prevalence of 
the plague, and its gradual extinction as noticed by 
M. Muret, that a diminution of mortality of the same 
kind, though not perhaps to the same extent, must 
have taktm place in Switzerland ; but if with a mor- 
tality, which could not have been less (h.aii 1 in 30 
or 32, tiir proportion of births liad been wiiat it was 
when M. Muret wrote, it is quite evident that the 
country would have been rapidly depopulated. Rut 
as it is known, from the actual amount of births found 
in the registers, that this was not the case, it follows 
as. a necessary consequence, that the greater morta- 
lity of former tinic»was nccompanied by a greater 
proportion of births. And this at once sliows the 
error of attempting to determine the actual popula- 
tion, cither of difierent countries, or of difierent pe- 
riods in the same country, by the amount of the 
births; and the strong tendency of population to fill 
up all vacancies, und very rarely to be limited by 
any other cause than the difficulty of supporting a 
famii}'. 

Switzerland and the Pays dc Vaud niford other 
most striking instances of the dependence of the 
births on the deaths; and the accounts of them arc 
perhaps more to be depended u[>on, as they appear 
to contradict the preconceived opinions of the per- 
son who collected them. 

Speaking of the want of fruitfulness in the Swiss 
women, M. Muret says, that Prussia, Brandenburgh, 

Sw’eden, France, and indeed every country, the re- 
gisters of which he Jiad seen, give n greater propor- 
tions of baptisms to the number of inhabitants than 
the Pays de Vaud, where this proportion is only as 
1 to 3(). He adds, that from calculations lately made 
in the Lyonois, it appeared that in Lyons itself the 
proportion of baptisms was 1 in 28, in the small 
towns 1 in 25, und in the vilkoges 1 in 23 or 24. 

What a prodigious difference, he oxciaims, between 
the Lyonois und the Pays do Vaud, where the most 
favourable proportion, and that only in two small pa- 
rishes of extraordinary fecundity, is not above ] in 
26, and in many parishes it is considerably less than 
1 in 40. The same difference, lie rtmarks, takes 
place in the mean life. In the Lyonois it is little 


• Memoiretp tS’C. par la Society Ecouomique de Berne, I7()6j pp- 15, el seq. — Essu^f on Population^ Vol, I. 

pp. 464, ft 5ry. 5lh edit. 
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roiniUiion. above 25 jears; while in the Pays ie Vaud, the stocked with cattle^ little more cae be done f.. and l^opulato* 
lowest mean UfeA and that only in a single marshy if there be neither emigration to take-off the superb' 
and unhealthy parish^ is 29^ yaars, and in many abundant numbers^ nor manufactnres wherewith to ' 
places it is above 45 years, \ purchase an additional quantity of food, the deaths 

** Hut whence coinea k (he says^ that the coun- must equal the births, 
try w*here clkildren escape the best from the dangers This was the case with the Alpine parish of Leyain 
of infancy, and where Idle moan life, in whatever way before referred to, where* for a period of SO years, 

the calculation is made, is Mgher ihan in any other^ the mortality and the proportion .of births ahnost 

siiould bo precisely that in which ^e fecundity la accurately kept pace with each other; and where* 

the smallest ^ How i^ines it agaio^ that of all our in consoqucncc, if the positive checks to populatioh 

parishes, the one which gives the mean life the had been unusually Small, iho preventive checks 

highest, should also be thn onc where the tendency must have been unusually great. In the parish of 

to increase is the smallest T* ' ^ aeeording to M. Muret, the probability of 

To resolve this question, .Muret sqysi I will lilb wak as high ^ 61 years ;t but it is obvious 
hazard a coDjecture, which, however, I give only as that this extraordinary degree of healthiness could 
such. Is it not that, in order to maintain in all oot pOMdUfy have taken place under the actual cir^ 
places a proper ^uilibrium of populatioD, God has cumstaneCs of the pariiA' with respect to the means 
wisely ordered things in such a manner as tint the of subsistence, if it hid not been acoompanied by a 
force of life in each countiy should be in the Inverse proportionate action of the prudential restraint on 
ratio of its fecundity ? In fact, experience veridea marriage ; and accordingly the subsisting marriages, 
my conjecture. Loyzin (a village in the Alps), with being Upe and nnprolific, yielded only one birth to 
u population of 400 persons, produces but a little every twelve ; the births were only 1 in 49) and the 
above eight children a-year. llie Pays de Vai^ la number of persons below 16 was only i of the popu« 
general, in proportion to the same number of infi#'* lation. 

bitants, produces 11, and the Lyonois lU* But if There can be little doubt that in the present case 
it happen tliat at the age of 20 years, the 8* the 11, the extreme healthiness of .the people, arising from 
and the 16 are reduced to the same nui^er, ie%iU their situation and employments, had more e%ct in 
appear tliat the force of life gives in one place what producing the prudentiid check to population, than 
fecundity does in another. And thus the most the prudential check in producing the extreme 
healthy countries, having less fecund!^, wilt not healtniness ; yet it is quite certain that they must 
over*people themselves, and the unhealthy countries, constantly act and re-act upon each other, and that 
by their extraordinary fecundity, will be able to sus**' if* when the circumstances are such as to furnish 
tain their population.” no adequate means for the support of an increased 

These facts and observations are full of the moit . population, and no relief in emigration, the pruden- 
important instruction, and strikingly illustrate Che tfai check does not prevail, no degree of natural 
principle of population. The three gradations In healthiness could prevent an excessive mortality, 
the proportion of births which are here so distinct- Yet to occasion such a mortality, a much greater 
ly presented to our view, may be considered as ft* degree of poverty and misery must have taken place, 

presenting that variety in the proportion of births than In districts Jew favourably circumstanced with 

which Is known to take place in ditferent countries, regard to health ; and we s^ at once the reason 

and at different periods ; and the practical question why, in countries of mountainous pasture, if there 

is. Whether, when this variety prevails without a be no vent in emigration, the necessity of the pru- 
proportionate difference in the rate of increase, dcntial check riiould be more strongly forced on 
which is almost universally the case, wc are to sup- the attention of the inhabitants, and should, in con- 
pose, with M. Muret, that a special providence Is sequence prevail to a greater degree, 
called into action to render women less prolific in Taking countries in general, there will necessarily Diffcrenctt 
healtliy countries, and where improved habits of be differences as to natural healthiness in all the»t>ieRc- 
cleanliness have banished plagues and mortal epide- gradations, from the most marshy habitable sitiuu 
mics; or to suppose, as experience warrants, that, lions to the most pure and salubrious air. These 
the smaller mort^ity of healthy and improved coun- differences will be further increased by the nature of 
tries is balanced by the greater prevalence of Ae the employments of the people, thar habits of clean- 
prudential restraint on marriage and population. liness, and their care In preventing the spread of 

The subject is seen with partlculac cloanesi in epidemics. If in no country was there any difficulty 
Switzerland, on account of the population of soine of in obtaining the means of subsistence, these differ- 
tlie districts being stationary. The number of inlpu ent depees of healthiness would make a great differ- 
bitants on the Alps was supposed to have diminitb- ence in the progress of population ; and as there 
ed. This was probably an error ; but it fi tfot im- are many coantries fiaturaliy more healthy than the 
probable that they should have remained Mationary, United States of America, we should have instances 
or nearly so. There is no land so little capable of of a more rapid increase than that which has there 
providing for an increasing population as taken place. But as the actual progress of popula- 

out pastures. When they have been once tion is, with very lew exceptions, determined by the 


• Mimoirefj 8^c, par la Sociiti Econ» dt Bernti 1766, pp- 48, et rey. 
f I6id» Tabic V. p. 65 of Ae Tables. . 
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aldtiue (lifficuUy of procuiinj; llie means of subsist- 
t*nce, and not by ilio relative natural povrers of in- 
crease, it is found by L*x[>cricnco that, cxcent in ex- 
treme cases, the artuiil progress of population is 
little idfeclcd by unhealihincss or bcultliiness ; but 
tliat these circumstances sbo\v themselves most 
powerfully in the character of the checks which 
keep the population down to the level of tho means 
of subsistence, and occasion tliat sort of variety in 
the: registers of ditterent countries which was noticed 
in the instances mentioned by M. Murct. 

Thus the population of two or tlireo countries 
may be increasing at nearly the some rate, but one 
may be increasing chiefly from a great proportion of 
births, another from a small proportion of deaths, 
and a third from a more common proportion of both, 
in which three dilKcrcnt cases the structure of the 
population and the registers of birthsi deaths, and 
niarriages will be essentially dilFerent. 

The rate at wiiich tho population of Sweden and 
Norw'ay was increasing, at the time referred 
to by Mr MalUius, was not far from the same ; 
but their rf'gisters differed in almost all points. 
While the births in Sweden were 1 in of tho po- 
piilcition, the births in Norway were only 1 in 34; 
while the marriages in Sweden were 1 in 1 IS, in Nor- 
way they were only 1 in J 30 ; and while the mortality 
in Sweden was 1 in 34 J, in Norway it was only 1 in 
48.* These different proportions of births, deaths, 
nrul marriages mu^t essentially alter the whole struc- 
ture of tlie population, 'llie proportion of persons 
living at different ages, would be essentially differ- 
ent; iho generations in one country would pass 
aw’ay sooner than the generations in the otlier; and 
iSwodcn miglit be said to increase principally from 
the large proportion of its births, and Norway, from 
the small proportion of its deaths, or its small mor- 
tality. 

A large |)roportion of births, when they have 
room to expand themselves, is the most powTrlul 
clement of increase, and is ub>solutcly necessary in 
r.rdcr to effect the shortest period of doubling with 
which we ar«; acquainted; but two Countries may have 
nearly the snnic proportion of births, and yet the po- 
pulation of one bo quite stationary, while the popu- 
lation of the otlier is increasing with the greatest 
known rapidity. The proportion of t^irths in the 
Dutch villages first noticed, approaches towards 
that of tho United States of America; yet in the 
ono case tho population did not increase at all, and in 
the other it has iiicreasud so fast, as to be taken as a 
.specimen of tile nalurul progress of population when 
interrupted by the fewest checks to which human so- 
ciety is hubject. Ill this cose, though the propor- 
tions of births and marriages to the whole population 
might not be very unlike, and possibly no very great 
difference might appear in the proportion of marriages 
to births, the other points in the registers would be in 


the opposite extremes. While the mortality in the Popnladon. 
Dutch villages was as high as 1 in it would pro- 
bably be 1 in 41, or less, in the United States. — 

While the births and deaths in the Dutch villages 
were in the ratio of equality, in the United States 
they would be nearly in the proportion of 41 to !<)• 

In tho same manner, two countries miglit have 
nearly the same mortality, and yet, in other points, 
be very different; and while one was increasing most 
rapidly, the other might be increasing very slowly. 

The proportion of deaths to the population in the 
Pays de Vaud, is not very essentially different from 
that of the United States, hut the proportion of 
births, and the structure of the population present 
the most striking contrasts. Tiie proportion of 
births for the whole of the Pays dc Vaud was, ac« 
cording to M. Muret, 1 in S6, in many parishes it 
was considerably less than 1 in 40, and in one parish 
as low os 1 in 49 : while, in the Upited States, it 
must ho somewhere between 1 in l9 and I in 20 . — 

The structure of the population was different ac- 
cordingly. In the whole of the Pay.s de Vaud, the 
proper tiomiOf the population under lO was oiic-lhird. 
in man^ p^rta and in tho whole of the Canton of 
Berne onc-fourth, while in the United States, it is 
as high as one-half. 

We have seen, Uifft, according to M. Muret, the Variations 
probability of life, or the age to wliich half tho bornm tin- Ai^c 
. live, waS| in the extraordinary parLsh of Ltyzin, ns 
high as 61 years. On the same authority, it 
that in nine other parishes of the Alps it was as liigh^iit ( (nm< 
as 47 ; in 41 parishes of the Pays do Vaud anil tric^. 

Jura 42; in 12 corn parishes 40; in 18 purlshes 
among the groat vineyards in one marshy parish 
24. f From other authorities wo learn, that in coun- 
try villages and parishes, the age to which half ofthc 
born live is such, that the major pan will probably 
live to marry. 4: In the parish of Ackwoith in York- 
shire, it appears from^in exact account kept by Dr 
Lee of tile ages at which all died there for 20 years, 
from 1747 to 1767, that half the inhabitants live to 
the age of 46 (Price, Voh II. p. 7ih edit.); ai d 
if the some account had been kept in many of the 
other healthy parishes in Lngiund, whore the yearly 
mortality, instead of being 1 in 47 as in Ackworth, 
was 1 in 60* I in 66, and even i in 75 (Vol. If. p. 

224), half of the born would be fouiHl to have lived 
to above 50 or 35* In tbe whole of Sweden, where 
the. annual mortality, at the time referred to by Dr 
Price, was greater than 1 in 35, it appears from his 
tables, that half of the born must have lived to above 
S3 (Vol. II. p* 413, 7th edit.) ; and in Great Biitaiii 
generally, where the mortality at present, after making 
due-allowance for tbe omissions in the deaths, appears 
to be less than 1 in 51, it cannot be doubted that there 
is scarcely a village in the country tolerably w ell situat- 
ed, where half of the born do not live till above 40. 

In towns the case is very different. According to 


^ See MaUhus 0// Popuhuion, Chapters i. and ii. of Book II. 

+ Memoir cs, par la Society Economiqnc de Berne, 1766, Table VI If. p. 92 of tlie Tables. As these 
calculations seem all to have been made from mortuary registers, they arc all too low, except where the 
population was absolutely stationary. 

X Graunt’s and Short s ObservationSf iS*c. referred to by Dr Price, Vd. II. pp, 41, 42, 8cc. 7th edit. 
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populatioii. the data collected by l)r Price, one half of the born 
died in London under three years of age ; in Vienna 
and Stockholm under two ; in Manchester under 
five ; in bJorthanipton under tjpn (Vo!. IL p. 33) ; 
and* although in most of these towns, particularly 
those in Englandj a great improvement has taken 
place in their healthiness of late years, yet still (hey 
will always full fur short of the healthiness of country 
situations. 

The flge to which half the born live appears^ 
therefore, to vary in different countries and places, 
and under different circmfistahccs, in tlie very ex- 
traordinary degree of from 3 to 60. • 

\'..naiions Thc wcun age of death, or the expectation of 
in the life, must necessarily be more etcady; yet it appears 
(.Mf iMon of jQ Yjjry about 16 or 17 to 50. 

* ' In Stockholm, according to a table calculated by 

Dr Price, from the medium of three different enu- 
merations in I 757 , 17fiO, and 1763, the expectation 
of life for mules at birth was H.^5, and for females 
18.10. t Taken together, the expectation of life 
w’a.s a little above 16. In Vienna, aa appears from 
another tabic, it was While, according to 

M. Muret, at Leyzin, the expectation of life.at birth 
w'as, ''about the same period, 50 years. § . 

The annual mortality, whi^ is idifferenti both 
from thc age to which half of the born live, and the 
'’lor til- mean age of death, is found to vary in different 
places and countries, from about 1 in 19 to about 1 
I'iit <«un- Stockholm, the annual mortality was 

but 1 in >9 (Price’s Observations, Vol. II. p. 136^ ; 
and in some of thc villages in England, even at the 
time tliat Dr Price wrote, it was as low as 1 in 70 
and 1 in 75. 

Thc proportion of births to the population appears 
irl'if liiiiU to vaiy in different countries and under difterent 
0 tiic iN'im- circumstances, from about 1 in 17 to 1 in 19 . In 
^n-nl Coun* according to Humboldt, it was I in 17. 

.. n m oun- Jersey, according to the rate of increase 

determined by thc census taken in 1738 and seven 
years afterwards, the proportion of births must liave 
been about I in 18. (Price, Vol. II. p. 50.) At 
present, as far as can be collected from scattered 
facts and inferences, the proportion of births in 
the whole of the United States is about 1 to 19* 
In the tabic for Prussia and Lithuania given by 
Sussmilch, it appears, Uiat afler thc great plague of 
J 7 O 9 and 1710 , and omitting the extraordinary year 
immediately subsequent, the proportion of births in 
thc five years, ending with ^,^6, was 1 in less than 
17- II While, according to M. MureL in the parish 
of Leyzin, the proportion of births was only 1 in 49 
of the population. 

Variations The number of subsisting marriage^, which yfelds 
11 the imm- oiic annual birth, appears to vary from 1% to 4 , and 

I^i'r oi* jiib- 


U.. .portion 


the two extreme cases occur in what may he called 
the same country, imd ure both noticed by M. Muret ; 
the one in the parisli of Leyzin, whicli presents all 
thc symptoms of thc prudential check to population 
in the greatest excccs, and where twelve subsisting 
marriages yield only one annual birth ; and the other 
in the parish of St Cergue in the Jura, where mar- 
riage is enenurnged by the habit of emigration, and 
four subsisting ninrris^cs are sufficient to yield one 
annual birth. 

The proportion of the population under 16 years 
of age, to that above 16, seems to vary in dif* 
ferent countries and places, and under different cir- 
cumstances, from ono-half to one-fourth. In the 
United Slates, it appears by the late census, that it 
is onc-lialf; while in the canton of Dome it is not 
much more than one.fourth, and in the parish of 
Leyzin not more than one-fourth, f 

The mortality under the age of 15 varies in dif- 
ferent places and circumstances, f>om above two- 
thirds to one-fifth. It appears from a table of Dr 
price, that in Stockholm, above two-thirds died un- 
der 15 (Vol. II. p. 418); while, according to M. 
Muret, tne proportion of the deaths under the age 
of 15 was, in thc whole of the Pays de Vaud, 
one-third, in many parishes of thc Alps one-fourth, 
a^d the extraordinary parish of Leyzin only one- 

UndtT these very great variations in the registers 
of different countries and places, and in thc struc- 
ture of their population, it is obvioUsS that we might 
fall into thc grossest possible errors, by applying 
the registers of one country to the population of 
another. Even if wc could find a country w'hich 
was near to a just mean between these opposite ex- 
tremes, and the registers of which w'cro kept with 
the greatest accuracy, wc co’ild not apply such re- 
gisters to any other country w'ith a view to any im- 
portant inferences; unless wc knew that thc two coun- 
tries nearly resembled each other, not only in one or 
two particulors, but in all thc main points reluting to 
the structure of their population and the character 
of the prevailing checks to it. 

When attention was first directed to tables of mor- 
tality, with a view to Assurances on lives and survivor- 
ships, these tables were almost universally formed 
from the registers of towns and of the neighbouring 
villages influenced by them. Duffon, calculating the 
probability of life from thc registers of three pa- 
rishes in Paris, and twelve country parishes in the 
neighbourhood, collected by M. DuprO dc 8 t -Maur, 
makes it appear, that hali^f thc born died under 
eight years of age. The parishes in Paris seemed to 
bo beutheir than the tillages in the neighbourhood, 
which was occasioned by the custom of sending the 
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* This last number, stated by M. Muret for the parish of Leyzin on tlie Alps, is so very extraordinary, 
that possibly it may not be correct, 
t Observations on llevcrsionar^ Pai/mentt, Vol. II. p. 421, 7 th edit, 
i I(L Vol. II. p. 128. 

f Mrmoires, par la SociHl Economique de Bernet 1766> Table V. p. 65. 

II GotlUche Ordnung, Vol. I. Table XXL p. 83 of the Tables— Mallh us, Vol. II. p. 16S. 5th cilil. 

Memoires^ Sfc^ par la Societc Economique. de Berne, 1766 , pp. 11 and 12 . 

*• Ibid. Table XIII. p. 12 . 
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Population, children from the city to be nurecd in the country. 

Other calculations from the registers of I3resla\^ by 
Ur Halley, of London by Mr Simpson, and subse* 
qucntly of Northampton, Warrington, Chester, Nor- 
wich, Ac, by Dr Price and other writers, all concurred 
to convey the impression, that more than half of the 
born die under the ago of puberty ; and though Dr 
Price, in his two volumes of Odse/'vnfiofis on hever* 
sionary PaymenUg takes frequent opportunities of 
dwelling upon the prodigious diilerence in the mor- 
tality of towns and of country situations, and produ- 
ces abundance of evidence to show that, taken to* 
gether, in the actual state of things, half of the born 
live much beyond the age of puberty ; yet, among 
some persons who have not attended to the subject, 
the former impression seems still to have remained ; 
and what is more strange, it has been lately asserted 
that this must happen from the constitution and 
course of huniuii nature (Godwin*8i4/i5U?er to Malthus) ; 
which is going very much further than to say that 
it happens under the poverty, distress, and unhealthy 
occupations which are known to affect the mortality 
of a considerable body of people in all the nations 
with which we are acquainted. 

Tiic consti. The constitution and course of human nature can 
tution And only be determined by experience, and the analogies 
liumr^v *^‘''*'*^*^^ ^*‘<^**^ *^ > and the kind of experience neccs- 
runl'oniy tU* sary to determine the point in question, is to be db- 
U- tained only by a reference to registers which inform 

Mimed hy us of the ages at which the born have died. Now, 

' 'jM riciicc. iVqih evidence of registers of this kind which have 
been carefully kept in country parishes, it appears 
that tlie age to which half of the born live is much 
nearer to 40 than to the age of puberty. Even in 
Nwx*deii, where the general mortality is unquestion- 
ably very great, owing to the poverty of the labour- 
ing classes, and the diseases brought upon them by 
had and iiisuilicient food during seasons of scarcity, 
the to which half of the born live is, as before 
Mated, above in the wdiole of the Pays de 

Vaud it is 41 ; in many particular parishes in a 
parish in England not so healthy as many others 47 ; 
and as tlic expectation of life appears, by the late re- 
turns from the parish registers of Great Britain, to be 
as high as in Switzerland, there is little reason to 
doubt, from the evidence of registers, that the age to 
which half of the born live in this country can fall 
but little short of what it is in the Pays de Vaud^— 
that is, it must be bomewhere near 40. But it will 
hardly be contended that there is no premature mor- 
tality in Great Britain occasioned by the pressure of 
poverty, and the effect of large towns and unwhole- 
some occupations. Consequently, unless we are pre- 
pared to say that agricultural^employments, airy and 
moderately sized towns, cleanliness, healthy occupa- 
tions, and prudence, are against tjhc constitution and 
course of nature, as applied to reasonanlc beings, we 
must acknowledge, that if the constitution and course 
of nature were carefully observed, and tiic odmoni- 
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lions which they give properly attended to, half of Population. 

the born would, in healthy climates, live on an avc- 

rago to 45. 'faking things, however, as they are, 

it is obvious that, according to the testimony of the 

best registers, more than half of the born might live 

to marry in most countries, even if the average age 

of marriage was so late as 30. 

The immediate cause of tlie increase of population imnuihate 
is the excess of the births above llic deaths ; and the of the 

rate of increase, or the period of doubling, depends 
upon the proportion which the excess of the births 
above the deaths bears to the population. 

The^ excess of births is occasioned by, and propor- 
tioned to, three causes ; 1.^/, The prolifickness of the 
marriages. 2dfy, Tl)e proportion of the born w hich 
lives to marry ; and, Sdfyp The earliness of these mar- 
riages compared with the expectation of life, or the 
shortness of a generation by marriage and birth, com- 
pared with the passing away of a generation by death. 

In order that the full power of increase should be 
called into action, all these circumstances must be 
favourable. The marriages must be prolific, owing 
to their being contracted early ; the proportion of the 
born living to marry must be great, owing both to 
the tendency to marriage, and the great proportion 
of births rising to the age of puberty ; aud the inter- 
val between the' average age of marriage and the 
average age of death must be considerable, owing to 
the great healthiness of the country, and the expec- 
tation oflife being high. Probably these three causes, 
each operating with die greatest known force, have 
never yet been found combined. Even in the Unit- 
ed States, though the tw‘o first causes operate very 
pow'erfully, the expectation of life, and, consequent- 
ly, the distance between the age of marriage and (he 
average age of deatli is not so favourable as it might 
be. In general, howeyer, the excess of births which 
each country can admit being very far short of the 
full power of increase, the causes above mentioned 
contribute to the required supply in very various pro- 
portions, according to tlie diflbrent tircumstanccs 
and habits of each state. 

It would be very desirable to know something oflnftrfnu* 
these proportions with a view to their influence on \o iiniwji 
the happiness of society. Our main sources of in- 
formation on this subject are registers of births.. **^^*^^‘ 
dcadis, and marriages; but in order to draw just in- 
ferences from them, wc must consider well what they 
imply. The following observations and rules modi- 
6ea from Mr Malthu^s chapter on the fruitfulness 
of marriages may be useful ror this purpose. 

If wc suppose a country where thp*popuIation isp_,„ 
sutionary, where there are no cmigration.s immigra- of nirtiii!'l‘o 
tipns, or* illegitimate children, and where the regis- a Mirnafre. 
ters are accurate, then the proportion of the annual 
births to the annual marriages will accurately express 
both die number of children born to each marriage, 
including second and third marriages, and also the 


* We allude to the registers and tables referred to by Dr Price. Since his time the health of the coun- 

try has increasedj like most of the countries in Europe, and the proportions of both the births and deatfis 
have decidedly diminished. 
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PopuUtion. proportion of the born which lives to marry once or 
'**^-^*^ oftcncr : while the annual mortality will accurately 
express the expectation of life. 

But if the population be cither increasing or de- 
creasing, and the births, deaths, and marriages, 
increasing or decreasing in the same ratio, such 
a movement will necessarily disturb all the propor- 
tions; because the events which are contemporary 
in the registers are not contemporary in the order 
of nature. 

In the first place, the births of any year cannot, in 
the order of nature, have come from the contempo- 
rarv marriages, but must have been derived princi- 
pally from the marriages of preceding years. 

If wc were to cut off a period of SO years in the 
registers of any country some time ago, and inquire 
what was the number of births whieh had been pro- 
duced by all the marriages included in the period 
cut off, it is evident, that, with the marriages* at the 
beginning of the period will be arranged a number 
of births proceeding from marriages anterior to it; 
and at the end a number of births produced by the 
marriages included in the period, will be (bund ar- 
ranged with the marriages of a succeeding period. 
Now, if wc could subtract the former number, and 
add the latter, we should obtain exactly all the births 
produced by the marriages of the period, and thus 
4 , ascertain the real prolifickness of marriages. If the 
population had been stationary, thd number of births 
to be added would exactly equal the number to be 
subtracted, and the proportion of births to marriageSi 
as found in the registers, would exactly represent 
the real prolifickness of marriages. But if the popu- 
lation he increasing, the number to be added would 
be greater than the number to be subtracted, and of 
course the proportion of births to marriages, as found 
in the registers, would always be too small to repre- 
sent the true prolifickness of marriages. A contrary 
effect would take place in a decreasing population. 
The question, therefore, is, what we are to add, and 
what to subtract, when the births and deaths are not 
equal. 

The average proportion of births to marriages in 
Europe, as taken from registers, is about 4 |p 1 . Let 
us suppose, for the sake of illustration, that each mar- 
riage yields four children, one every other year. In 
this case, wherever the period in the registers is be- 
gun, the marriages of the preceding eight years will 
only have produced half their births, and tbje other 
half will be arranged with the marriages within the 
period, and ought to be subtracted from them. In 
the same manner the marriages of the last eight years 
of the periocif will only have produced half their 
births, and the other half ought to be added. But 
half the births of any eight years may be considered 
as nearly equal to all the births of the succeeding 
3l years. In instances of the most rapid increase 
it will rather exceed the births of the next 3 J years, 
and in cases of slow incrca 8 e» approach towards the 
births of the next 4 years. Tlic mean, therefore, 
may be taken at 34: years. Consequently, if we sub- 
tract the births of the first years, add the 
births of the 3 ;^- years subsequent to the period, wo 
shall have a number of births nearly equal to the 
number of births produced by all the marriages in- 


cluded in the period, and, of course, the prolifickness Population, 
of marriages. But, if the population of a country be ' 
increasing regularly, and the births, deaths, and mar- 
riages continue always to bear the same proportion 
to each other, and to the whole population, it is evi- 
dent that all the births of any period will bear the 
same proportion to all the births of any other period 
of the same extent, taken a certain number of years 
later, as the births of any single year to the births of 
a single year, taken the same number of years later. 

And, consequently, to estimate the prolifickness of 
marriages, we have only to compare the marriages 
of the present, or any other year, or the mean of five 
years, with the births of a subsequent year, or the 
mean of five years, taken years later. 

It has been supposed, in the present instance, that 
each marriage yields four births; but the proportion 
of births to marriagecT apparent in the registers of 
most of the countries of Europe, is 4 to 1^ and, as 
the population of most of the countries of Europe is 
known to be increasing, the prolifickness of marriages 
must be greater than 4. If, allowing for this cir- 
cumstance, we take the distance of 4 years instead of 
34 years, we shall still be sure of not erring in excess. 

And thouj'h undoubtedly the period whidi we take, 
whatever it may be, will not answer exactly in differ- 
ent countries, yet its application generally will not 
be so incorrect as we might at first imagine ; because, 
in countries where the marriages are more prolific, 
the births generally follow at shorter intervals, and 
where they arc less prolific at longer intervals ; and, 
with different degrees of prolifickness, the length of 
the period might still remain the same. 

Probably, however, the period here assumed, which 
Is the one taken by Mr Malthus, is too short. If, as 
he says, there is reason to think, that, in almost all 
registers, the omissions in the births and deaths are 
greater than in the marriages, there ought to be a 
greater number of births to each marriage, in which 
case it would take a longer time to have them in ; 
and if, further, it is probable that a birth every other 
year is too rapid a succession for' those countries 
where (he marriages are frequently late, it may be 
thought that the births at the distance of five years 
will more nearly represent the prolifickness of mar- 
riages than at the distance of 4 years. But this mat- 
ter must be left to the judgment of the reader. 

At all events, it will follow, from what has been 
said, that the more rapid is the increase of popula- 
tion, the more will the real prolifickness of marriages 
exceed the proportioa of births to marriages in'* the 
registers. 

The rule which has here been laid down attempts 
to estimate the prolifickness of marriages, taken as 
they occur ; but this prolifickness should be carefully 
distinguished from the prolifickness of first marriages, 
and of married women, and still more from the natu- 
ral prolifickness of women in general; taken at the 
most favourable age. It is probable that the natural 
prolifickness of women is nearly the same in most parts 
of the world ; but the prolifickness of marriages is li- 
able to be affected by a variety of circumstances pe- 
culiar to each country, and particularly by the num- 
ber of second and third, and late marriages. In all 
countries the second and third marriages alone form 
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. a mofit important consideration, and materially in/lu- 
once the average pruportions. Accoiding to Suss* ** 
milch, in all PomcraniA from 1718 to 1756, both in- 
ducted, the number of persons who married were 
50',f)56, and of tlicse 10,586 were widows and widow- 
ers {Gotlliche Qrdnun^, Vol. I. Tables, p. Ac- 
cording to Busching, in Prussia and Silesia for the 
year 17S1, out of 29,308 persons who married, 48 JH 
were widows and widowers (Multhus, Vol. II. 
p. HO); and, cnnscqucntly, the proportion of mar- 
vi;ige.< will be given tull one-^ixtli too much. In es- 
tioLiti'igihe proUficlcncss of married women, thenutn- 
her of ilic^timatc births would tend, though in a 
degree, to counterbalance the overplus of mar- 
ring s ; end as it is found that the number of widow- 
ers v!.o niiury again is greater than the number of 
widoivs, the vvliole of the correction should not, on 
this uecoiint, he applied ; but, in estimating the pro- 
portion of die born wliich lives to marry, which is what 
we are now about U) proceed to, the whole of this 
eei : ce::’ -n 1. always ^ece^sary. 

To ilnd tlie proportion of tliC born which lives to 
1 \ niiTy .11 regiisters, we must consider that the mar- 
■ i! ; V of any yjjir can never be contemporary with 
tlNj l/.i tlis I'Voui which they have rcsultccl, but must 
always Lo at such a distance frofn them, as is equal 
to the average age of marriage. 

If the population bo increasing, the marriages of 
the present year have resulted from a smaller number 
nfldrlbs, than the births of the present year ; and, of 
cour:.?, tlie marriages compared with the conterapo- 
rarv births, will always be too few to represent the 
pro\.riion of the born which lives to marry, and the 
uoii'ra’.y will take place if the population be decreas- 
ing ; and to find this proportion, aficr having first 
siiaJc l!io proper correction for second and third mar- 
liiiges, wc must compare the marriages of any year 
\sith the births of a previous year at the distance of 
average age of marriage. • 

The third principal object which it is desirable to 
aUal:i,and of which some estimate moy be formed from 
registers, is the expectation of life. It has before 
been slated, that, in a country where the births and 
deaths nru equal, the rate of the annual mortality 
will express the expectation of life, or the average 
age of death. But, if the population be increasing, 
the actual populatiou of any one year will be greater 
than would belong to the contemporary deaths, sup- 
posing the births equal to the deaths, and less than 
wotfld belong to the contemporary births, supposing 
the deaths equal to the births! Consequently, if we 
divide the actual population by the number of con- 
temporary deaths in an increasing country, the re- 
sult will be too high to express the average ago of 
death belonging to any given number of birtlis. If 
wc divide the aotiial population by tbo number of 
birthb', the result will be too low to express this ave- 
rage, or, in other words, to express the expectation 
of life. And, in order to approximate to the true 
proportion, wc are directed by Dr Price (Vol- II. p. 
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39, 7tli ed,), in the absence of better data, to divide the Population, 
acnuil popuhition by a mean bctw'tcn the proportions 
of deaths and births. Consequently, when wcknow 
the proportion uf births to deaths in any country^ and 
the proportions which they usually bear to the whole 
population, we may form some estimate of the ex- 
pectation of life or the average age of death. 

If we attend to these observations in drawing 
our inferences frotn registers, wc shall generully be 
able to form an approximating estimate of the pro- 
lifickncss of marriages, the proportion of the born liv- 
ing to marry, and the expectation of life, in different 
countries and places, and under different circumstan- 
ces ; or if wc cannot do this satisfactorily, owing to 
the vaiying rate of increase, and the inaccuracy of 
the registers, wc shall at least guard ourselves against 
drawing incorrect inferences from them in their pre- 
sent state, and reconcile many of the diificultics witli 
which they appear to be accompanied. 

Thus to estimate the prolifickncss of marriages in Py'lji' J 
England. The proportion of the marriages to riie 
births, according to the parochial returns ending wuth ‘ 

1820, was lOO to 369; adding jy for the omissions in 
the births, or on the present occasion only in or- 
der to make full allowance for illegitimate births, the 
proportion of marriages to births will be ns lOO to 
422. These bhths, at the rate at which the popu- 
lation was inoreasing in England and Wales from • 

1810 to 1820, would,' in about 4j years, increase 
.07, which, added to 4.22, makes 4.51. Consequent- 
)y, the prolifickncss of marriages, taken as they oc- 
cur, and including second and third marriages, would 
be 4.51« If we wish to estimate the prolifickne.^s of 
married women, we must subtract from the marriages 
those which consist of widows who have married 
again. According to some tables of ISussmilch, this 
would be little less than one-sixth; according to 
others one-eighth. If we take onc-seventh, and de- 
duct it from the marriages, the proportion will be 
1 to 5.26, that is, each married woman will have 5.‘J6 
births. But of tlie.<;e married women, sonic have 
married at Bbove^45 years of age, and many more 
above 35, so that there can be little doubt that, if 
the birtlit^ould be collected from all the marriages 
in which the age of the woman did not exceed 35, 
nor the age of the man 45, the births would appear 
to be nearly six ; and this number would be still fur- 
ther increased if the average ngc of marriage for 
males was 22, and for females 20. These conclu- 
sions arc fully confirmed by some accurate observa- 
tious of M. Muret. At Vevey, where the propor- 
tion of marriages to births, in the registers, was as 
10 to 30, he found that 375 mothers had had 2093 
cbihlreo boro alive, by which it appears that each 
mother had produced 5.55 births. But tliese, M. 

Muret observes, were all mothers, which is not the 
case of all married women. Allowing, however, for 
the usual proportion of barren wives at Vevey, which 
was about 20 out of 478, it'appears that the married 
women, one with another, must have liad above 5.3 


* It is a shorter and more obvious process to compare the marriages at once with the births of the carliet 

period, tlian with the deaths, as Mr Malthas has done. 
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I’opulation, births. Yet this was in a town, where he intimates 
that the inhabitants do not enter into the marriage 
state at the lime when nature calls them, nor when 
married always have as many children as they might 
have. It is evident, therefore, that tlie proportions 
of marriages to births, to be found in roisters, rc« 
quire considerable and important corrections, in or- 
der to deduce from them just estimates of the pro- 
lifiekness of marriages, the prolifickneSs of married 
women, and the prolilickness of women marrying at the 
most favourable age. The instance here given is 
sufficient to illustrate the mode in which the rule 
should be applied. 

Troi itioii If we wish to apply the rule* for estimating the 

Tivin proportion of the born living to marry in England, 

\i 4 rr In proportion of. marriages to 

),i. births in the registers. This proportion, as before 
stuted, was, during the ten years ending with 1S20, 
as 1 00 to d()() ; which, increased by one-sixth, the sup- 
posed ornis^ions in the registers of births, will fee as 
100 to 430. But the niarriiigcs of the present year 
iniiht have resulted, not from the births of the pre- 
sent year, but from the births at such an earlier pe- 
riod iq the rcgisicrs, as is equal to the average age 
of iiiarriiigo. Suppose this ago to be 28, then at the 
rate al which the population was increasing^ the pre- 
^'c^t marriages must have resulted from a number of 
hirth.s', cipiai to about two-thirds of the present num- 
ber, ^0 as lo be to the present marriages In the pro- 
poilion of 286 instead of 430 to 100. But of the 
2i)<) persons forming the 100 marriages, more than 
one- six til have been married before. Deducting, 
therefore, one-sixth from ihc marriages, the propor- 
tion of the marriages to (he births from which they 
have resulted, will be as 100 to 343 ; or out of 843 
births, 200 liave lived to be married once or ofUncr ; 
from which it would appear, that on account of the late 
ir.crcasc in the healthiness of the country, a greater 
proportion had lived to marry than when Mr Malthus 
t.i&t estimated it ; which, together with a slight in- 
crease in the prolifickness of marriages apparent in 
the hitter registers, may account for the moire rapid 
increase of the population from tllllO to 1830. It 
should be recollected, however, that us the rate of 
increase which prevailed from 1810 to 1830 bad by 
no means prevailed during the wliole 38 years, the 
births, from which 300 persons had lived to marry 
in* 1820, were decidedly more than 343. 

It will be observed how very important, the cor- 
rection for second and third marriages is. Suppose 
ing each marriage to yield four births, and the births 
and deaths to be equal, it might at first bo thought 
iK*cesf.ary, that in order to keep up the population, 
half of the born should live to marry ; but if, on ac- 
count of the second and third marriages, wc sub- 
tract one-sixth from the marriages, and then com- 
pare them with the birtlis, the proportion will be as 
5 to 34 ; and it will appeal*, that instead of one-half, 
it will only be necessary that out of 34 births 10 
should live to marry. Upon the same principle, if 
the births were to the marriages ns 4 to 1, and ex- 
actly half of the born lived to marry, it might be 
supposed at first that the population would be sta- 
tionary ; but if we subtract onc-sixth from thq mar- 
riages, and then compare them with the births, it 
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will be obvious that, on the supposition of half the Populatun. 
born living to. marry, the births at the earlier period 
in the registers, at the distance of the oge of mar- 
riage, must be to the present birtlis as 5 to 6, which 
would imply a moderate rate of increase. 

To estimate the proportion of male births living 
to marry, we roust subtract full , one- hilth from the 
marriages ; and according to this correction, if each 
marriage yielded four births, it would only be neces« 
sary that two male children out of five should live to 
marry, in order to keep up the population. It is ne- 
cessary also, in estimating the proportion of male 
births living to marry, to make allowance for the 
greater number of males born. 

The foregoing illustrations and remarks show the 
error of supposing that a country must be in a pre- 
carious state when the proportion of births to mar- 
riages in the registers is less than 4 to 1. If, in- 
deed, this observation were just, the population of 
many countries in Europe would be in a precarious 
state, as in many countries the proportion is less 
than this. . But it has been shown in what manner 
this proportion in the registers should be corrected, 
in order to make It a just representation of the pro- 
lificknoss of marriages ; and if a large part of the born 
live to marry, and the age of mariiagc bo consider- 
ably earlier than the expectation of life, such a pro- 
portion in the registers is by no means inconsistent 
with a rapid increase of population. 

In Russia, the proportion of births to marriages 
less than 4 to 1. Yet on account of the large pro- 
portion of the born liviog to marry, the early age 
of marriage, and the high expectation of life, it is 
one of tJie countries in Europe which increases the 
fastest. In England, the population increases much 
more rapidly than in France ; yet in England, the 
proportion of births to iimrringcs in the registers, 
when allowance has been made for omi8!»ion.«, w'as, 
from ISOO to 1810, 4 to 1, -while in France it was 
to 1. (Malthus, Vol, If. p. l6'l, 5ih edit.) 

In England, indeed, for the ten years from 1810 
to 1831, the proportion of births to marriages seems 
slightly to have exceeded the former proportion, be- 
ing about 4.22 to 1 ; but this excess has been ac- 
companied by such a rapidity .of increase as would 
double ihe population in less than 46 years ; and 
comparing this rapid rate of increase with the slow 
increase of France, where the births were to the 
marriages us 4f lo 1, and in Sweden, when these 
proportions were as 4^ to 1— pit follows that the two 
other cause.s of the excess of births above tiie dcaths, 
besides tlje prolifickness qf marriages, must have very 
great power, and that t)ie proportion of births to 
marriages, as found in registers, when taken alone, 
is a most uncertain criterion of increase* 

To apply the rule for estimating the average oge Expcctuiion 
of death, or the expectation of life in England, wc *>*’ »» 

must first ascertain from the registers the proportions * 

which tlic births and deatlis bear to the wliolc po- 
pulation. The annual average of the births for the 
ten y^ars, from 1810 to 1S31, was .335, 50(), «>f the 
deaths 200,999. Adding one fix‘h to the births, 
and ooe*twelflh to the deaths, for the omi'-sion in 
the registers, the bkths will be a«d the 

deaths 317,749. The population of England and 
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I'opuiaiiop. Walw, according to the last corrected accounts, was, 
1810, 10,AVi,500. in 1821, la^?18,500,♦ the 
mean of nrhicb in 11,360,30(1 The average births 
and deaths, compared ivjth the mean (>npuiation, give 

as the proportion of the births, and *• 

the proportion of the deaths; and, according to 
Dr Price, the mean betvreen them, which, in this 
case, IS 41, will give the expectation of life, 
rule, however, is onlv a rough approxiingtion, and, 
in the few where -sufficient data Iiave been 

obtained in proeressivc countries for calculating the 
expectation of life more accurately, it has turned out 
to be much nearer to the annual mortality than to the 
mean here referred to. Wliije, according to the more 
correct ealtimateB before adverted to, the annual mor- 
tality might,’ with the same expectation of life, be in 
different countries 1 in 39.98, 1 In 41.97, or I In 
4h09, according as the population wa4 stationarys or 
pr^rossivG at various rates. 

1 hts appears ih the table which Dr Price himself 
calculated for Sweden (Vol. II. p. 4tOi*7th ^dit.), 
founded on data which he considered as quite satis* 
factory. It also appears in the table for Sweden 
and Finland, subsequently calculated by Mr Milne 
from similar data, ^ his Treatise on Annurfies and 
Assurances. (Vol. if. p. i569.) And further, in a 
table for Sweden and Finland, published in this 
Sifppkmept, under the head of MqiiTALiTy. We 
have also lately seen a calculation by Mr Milne, by 
wiiich it appears that the difference between the 
annual mortmity and the expectation of life goes <m 
increasing with the rate of the Increase of the popu* 
lation to a certaiu jKiint, but aflerwercTs, owing to 
the increasing proportion of young children included 
in the population, diminishes ; and is less when the 
population doubles in twenty-fivo years, than when 
it doubles in fifty years. 'Thus, on the three differ- 
ent sup])osition8 of a stationary population, a po- 
pulation doubling in fifty years, and a population 
doubling in twenty-five years (all subjected to the 
same law of mortality as that which prevailed in 
Sweden and Finland during the five years ended 
with 1804i) — in the first cise, both the expectation of 
life and the annual Tnoj;tality would be 89-388, and, 
of course, the expectamn of life would be the same 
in all tlie cases ; but in the second case, the annual 
mortality would be 1 in 41 -971 ; in the third, 1 
in 41.096. It would be difficult, however, or at 
least premature, without further' ilata^ to lay down 
a general rule, with a view to determine correctly 
the expectation of life at birth, in countries pro- 
gressive at various rates. But {W>m What has been 
stated, it miiy safely be eoneluded, that the expecta- 
tion of lifediSs very much nearer the anuuol morta- 
lity, partionlarly in oases of very rapid increase, 
than to the mean proposed by Dr Price ; and that 
both the expectation of life, and the age to which 
half of the bom live, are, in most countries, and 
especially in England, at the present time, consider- 
ably higher than they have generally been estipiated. 


It may be remarked here, in reference to England Population, 
during the ten years, from 1810 lo 1821, that 
omissions assumed in the births -and deaths do not give 
such nroportioiis as to make the increase of popula- 
tion/feohi the excess of birtlis above the deaths, answer 
t6 the increase determined by thd two censuses,— an 
agreement which must necessarily take place if both 
the enumerations and the registers are accurate, and 
BO externa) causes disturb the result. An addition of 
one«sixth to the births, and one-twelfth to the deaths, 
seemed to aiiawer correctly for the interval from 
1800 to 1810; but to produce the same coincidence 
under the more rapid increase of the subsequent ten 
feisrs, mtber a greater allowance must be made for 
ooiissions in the births, or a less allowance for the 
oibisaijcms in the deaths. If we add onc-fifth instead 
of one^atxth to the births, retaining one-twelflli for the 
deaths, the excess of births above deaths in the ten 
yeafs will be 1,728,587 ; the excess according to the 
censuses being 1,716,000. ^ If we add only one- 
thirtieth to the deaths, retaining one-sixth for the 
births, the excess will be 1,720,502, within 4502 
of the excess, as shown by the censuses. Whereas, 
under the a<$ua) allowances which have been made 
for omissions, the excess will be only 1,62&,80(), 
leaving a di^ence of 95,200, and on the wrong 
side. On account of the almost incredible healthi- 
ness, considering our great towns and manufactories, 
which would be'impiicd by supposing the deaths to 
be only deficient one-thirtieth, an* increased omission 
in the births might be thought more prububfe ; but 
it is believed, that siuce 1812 the* omissions in the 
births have been diminished rather than increased ; 
and under this uncertainty it has been thought bet- 
ter to leave the question as it stands at present, ra- 
ther than attenipt to determine it on insufficient data. 

It should always be remembered, however, that if 
the Increase or population by the enumerations, is 
diiferent from the increase of population by the re- 
gisters, one or the other must be incorrect. 

On the supposition that the omissions in the deaths Kxpcciuuon 
were only ooe-thirtieth, the average mortality, com- 
pared with the lUferage population, would be l in 
54.7 * and the proportion of births, with the addition Mortality, 
of one-sixth, being, as before stated, 1 in 29.9, the not tiic s'lnic 
expectation of life, according to Dr Price's rule, would 
be 4^.3. On the other supposition, of an omission jj 
of bilte-fifth of the births, and onc-twelfith in the 
deaths, the births would be 1 in 29, and the deaths 
1 in 52.17, and the expectation of life would be 
40.58. 

It, appears, then, that when the population of a 
ceuetry is progressive, it would be erroneous to es- 
timate its healthiness by the proportion which the 
asnual mortality bears to the whole population. 

Healthiness must be measured .by the expectation 
of life; and if, with the same expectation or life, the 
annual mortality is affected- bj tbev-rate of increase, 
it is obvious that the healthiness of different coun- 
tries may be difierent, with the same rate of annual 
mortality. 


* Preliminary O6seroalion$ to Population Abstracts, p. 32. 
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Population. But while it is evidently necessary that we should 
be cautious in inferriogj that a country is healthy just 
smallness of its annual mortality, 
should be still more cautious in Inlerring that it 
is unhealthy nt all the ages under puberty^ on ac- 
count of the number which appear to die in mortu- 
ary registers under that age. Here, as in the pre- 
ceding case, but in a much greater degree, the ex- 
cess of the births above the deaths has a powerful 
effect, but exactly in the opposite direction. When 
we compare the annual mortality of an increasing 
country with its actual population, we compare 
with it a number of deaths which may be said, 
properly speaking, to belong to an earlier and 
siiiullor number of births, and must necessarily re- 
present the country as mare healthy than it real* 
iy is. On the other ikxind, when in a mortuary re- 
gister, wc compare the deaths under puberty with 
those above, if the populaiion bo increasing, we evi- 
dently compare the deaths belonging to a much 
greater number of births than those which liave fur- 
nished tlic deaths above the ago of puberty ; and, 
consequently, tlicse proportions must represent the 
country u.s much less healthy than it really is. * Ac- 
cording to the mortuary registers of Sweden for 21 
years, from 1755 to 177b, more thon half of the 
deaths were under 1 5, but it was by no means true 
that half of the born died under l.'l.f In the tables 
of mortality for Sweden during tiic same |)eriod, 
constructed by Dr I’rice, it appears that half of the 
l)orn lived to above years, f 

In the same manner, in drawing inferences from 
an abstract of the mortuary registers of the ])rincipal 
cities in America, Daitiniore, Bo^ston, New York, 
and Bhiladelpiiia, given by Dr Scybert {Stalhlical 
Annals, p/l-H), w'c must take care not to conclude 
that the proportions of the deaths which take place 
under 20 ycais of age, represent the proportions of 
any given number of birlha in these cities which die 
under 20. As, on account of the excess of the 
births above the deaths, all the early ages of the po- 
pulation are more numerous in proportion than the 
other, there will necessarily be a greater proportion 
of the deaths at these ages, than would naturally be- 
long to a given number of births, if each infant born 
were traced to the age of its death. 

In the present case, the abstract is onlyfor a year, 
and no safe conclusions, therefore, can he drawn 
from it ; but so fur as it goes, as even nutwilh.<tund- 
ing the increase of population, these mortuary regi- 
sters show that considerably Jess than half of the 
deaths take place under twenty (on an average only 
about per cent,), it would appear, that in the 
early ages of life, even the towns of America are 
more healthy than the whole of Sweden from 1755 
to 1 77b. it should, however, be considered, that 
though the towns in America may be increasing fast 


by procreation, Uiey are increasing still faster by the Popalsoon. 
influx of inhabitants from the country ; and as these 
inhabitants generally come to the towns after the age 
of sixteen, this accession diminishes the proportion 
of persons in the earlier ages of life so much, that 
there is pntbably a larger proportion of mortality at 
these oges in the country than in the towns. 

One of the most interesting and useful points of Criterion of 
view in which registers can be considered, is in 
proofs which they afford of the varying prevalence prudential 
of the prudential check to marriage and population Restrsint. 
in different countries and places. It has been not 
an uncommon opinion, and has even been strongly 
expressed of late years, although the subject lias 
^ been much better understood than formerly, that the 
labouring classes of people, under the circumstances 
in which they arc placed, cannot reasonably be ex- 
pected to attend to prudential considerations in en- 
tering upon the marriage state. But that this opi- 
nion does them great injustice, is not only obvious to 
common observation, by which we can scarcely fail 
to see that numbers delay marriage beyond the pe- 
riod when the passions most strongly prompt to it, 
but is proved by the registers of different countries, 
which clearly show, either that a considerable num- 
ber of persons of a marriageable age never marry, 
or that they marry comparatively late, and that their 
marriages arc consequently less prolific than if they 
had married earlier. As the prudential restraint on 
marriage may show itself in either of these ways, it 
may prevail nearly in the same degree with a differ- 
ent proportion of marriages to the whole population. 

But on the supposition of the same natural proJifick- 
ncss in the women of nio^t cnnntrii's, the smallness 


of the proportion of births will generally indicate 
with tolerable correctness the degree in which the 
prudential check to population prevails, whether aris- 
ing principally liom lute, and consequently unproii- 
fic marriages, or from a large proportion of the po- 
pulation dying unmarried. 

lleferring then to the different proportions of 
births in different countries as the best criterion of 


the different degrees in which the prudential re- 
straint on marriage ojierates, it will be recollected, 
that these proportions vary from about \ in 36 to 
about 1 in Jp, or even 17, in different countries, and in 
a much greater degree in different parishes ordistricts. 

A particular parish in the Alps has already been 
mentioned, where the births were only a forty-ninth 
part of the population ; and it appears by the late 
returns of the parish registers of England and Wales, 
that the hirihs in the county of Monmouth arc only 
1 in 47, and in Brecon, 1 in 53 ; |] which, after making 
ample allowance for omissions, would show the pre- 
valence of the prudential restraint on marriage in a 
high degree. * 

If in any country all were to marry at 20 or 21, 


* In the first case, the effect is, in a considerable degree, counteracted by the large proportion of chil- 
dren under four years old, which a rapid increase occasions. In the second case, the effect has no such 
drawback. 

f Price's Observations, Vol. II. p. 405. 7th edit. 

J Ibid. Table XLV. Vol. II. p. 413. Prelminary Observations, p. 27* 
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tlie proportion of the births would probably be more 
than 1 in 19; and this result would be still more ccr- 
KOert of thcjjiJn if the resources of the country could not sup- 
PrSVnl ac!ccleraied rate of increase, than if the 

rftftrMiit. means of subsistence were in the greatest abundance, 
and the demand for labour os effectual as it has ever 
been in the United States. On the latter supposi- 
tion, taking the births at one«niucteenth, and the ex- 
pectation of life the same as it is in England, the 
effect would be to occasion a most rapid increase 
of population ; and the period of doubling, instead 
of being about 46 or 48 years, would be less than in 
America. On the other hand, if the resources of the 
country could not support a more rapid increase 
than tluat which has taken place in England and 
Wales during the ten years previous to the census 
of 1821, the effect would be a great diminution in 
the expectation of life. If the births were 1 in 19 
iustead of 1 in nearly 80, the same rate of increase 
would take place as at present, if the annual morta- 
lity were increased to about 1 in 26^ ; and in that 
case, the expectation of life would be reduced in'the 
proportion of from 41, or, as is more probable, from 
above 4 /j to less than 26. ^ This is the kind of 
effect which must inevitably follow the absence of the 
prudential check to mnrri.*ige and population ; and 
It cannot be doubted, that a considerable part of the 
premature mortality which is found to take place in 
all parts of the world is occasioned by it. The laws 
of nature, in application to man as a rea-sonable being, 
show no tendency to destroy half of the human race 
under the age of puberty. Thi.s is only done in ver> 
particular situations, or when the constant admoni- 
tions which these laws give to mankind are obsti- 
nately neglected. 

Objection to ^ tendency in mankind to in- 

the principle crease at such a rate as would double the population 
of Popula- ju 25 years, and, if it had full scope, wmuld fill the 
frwnX"^ habitable globe with people in a comparatively short 
Kiont of nature ; as the very dif- 

liiy it tiMHi ferciit rate of increase which is actually ftjund to take 
vccawoii. place, must imply such an excessive degree of nioV- 
tality and destruction of life as to be quite irrccon- 
cileable with actual facts and appearances. But the 
peculiar advantage of a law of increase in a geome- 
trical progression is, that, though its power be abso- 
lutely immense, if it be left unchecked, yet, when 
this becomes impossible, it may be restrained by a 
comparatively moderate force. It can never, of 
course, happen, that any cotisiderable part of that 
prodigious increase which might be produced by an 
uninterrupted geometrical progression should exist, 
and then be destroyed. The laws of nature which 
make food necessary to the life of man, as well as of 
plants and animals, prevent the* continued existence 
of an excess which cannot he supported', and thus 
cither discourage the production of such an exces.s, 


or destroy it in the bud, in such a way as to make it Pspulstion. 
scarcely perceptible to a careless observer. It has 
been seen, that, in some countries of Europe, where 
the actual progress of the population is slower than 
in many others, as in Switzerland and Norway, for 
instance, the mortality is considerably less. Here, 
then, the necessity of a greater check to the natural 
progress of population produces no increase of mor- 
tality. And it appears, farther, that even the de- 
gree of mortality which in each year would be suffi- 
cient to destroy that excess of births which would na- ' 
turally be produced if all married young, and all could 
be supported, might take place, and often does take 
place in particular situations, and yet is very little 
noticed. About the middle of last century, the mor- 
tality in Stockholm and London was about I in 19 , 
and 1 in 20. This is a degree of mortality which 
would probably keep the births on a level with the 
deaths, ovcu though all married at twenty. And 
yet numbers resorted both to Stockholm and I on- 
don from choice ; the greater part probably not aware 
tliat, by so doing, they would shorten their own lives 
and those of their children ; and the rest thinking that 
the difl'crence was not worth attending to, or was at 
least balanced by the advantages of society and em- 
ployment which the town presented. There is no- 
thing, therefore, in the actual state of the mortality 
observed to take place in diiferent countries and si- 
tuations, which, in the slightest degree, contradicts 
the supposition of a natural tendency to increase 
quite as great as that which has been stated. 

It has been further remarked, that as, in point of objection 
fact, it very rarely happens that mankind continue to that mere 
increase in a geometrical progression of any kind, Ttntltnnci 
and only in a single instance in such a one as to 
double the population in 25 years, it is useless and 
absurd to lay any stress upon tcndencivs which never 
for any length of time together produce their natu- 
ral effects. But it might really os well be said, that 
we are not to estimate the natural rate of increase in 
wheat or sheep ; as it is quite certain that their na- 
tural tendency to increase has never practically con- 
tinued to develope itself for so Jong a time together, 
as that of mankind. Both as a physical, and even 
economical question, it is curious and desirable to 
know tile natural law of increase which prevails 
among the most important plants and animals. In 
the same view, it must he still more interesting to 
know the natural law of increase with respect to man. 

It may be said indeed, with truth, that the actual 
appearances all around us,— -the varying rate of in- 
crease in different countries, — its very slow progress, 
or stationary state, in some, and its very rapid pro- 
gress ill others, — must be a mass of anomalies, and 
quite contrary to the analogies of all the rest of ani- 
mated nature; if tho natural tendency of mankind to 
increase be not, at the least, as great as that which 
is developed under the most favourable circum- 


are not to be 
cimBidvicd- 


* If, as it has appeared, tho expectation of life, though by no means the same", does not differ very much 
from the annual mortality, and the annual mortality in this country during the ten years from 1810 to 1820, 
after every abatement, appears to be not more than 1 in 51, the expectation of life cannot be Jess tlian 45, 
and is probably greater. 
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Popul. ion. stances, while in all others it is kept dovrn by the 
varying difficulties which the state of the soil, and 
other obstacles oppose to it. But the question, as it 
applies to man, assumes at once a tenfold importance, 
in reference to the moral anid political effects which 
must result from those checks to increase, the exist- 
ence and operation of which, in sOme form or other, 
no human exertions can by possibility [)rcv(;nr. A 
field is here opened for the most interesting inquiries 
which can engage the friends of human happiness. 

But, as a preliminary to these inquiries, it is ob« 
▼ious that we must know the degree of force to be 
overcome, and the varying character of the checks 
which, in the different countries of the world, arc 
practically found to overcome it ; and, for this pur- 
pose, tfic first step must be an endeavour to ascer- 
tain the natural law of population, or the rate at 
which mankind would increase under the fewest 
known obstacles. Nor can this tendency Co' increase 
ever safely be lost sight of in the subsequent inquiries, 
which have for their object the improvement of the 
moral condition of man in society, 
ni^lu oi' the 'Pile existence of a tendency in mankind to in- 
aupporl ron uncliccked, beyond the nossibility of an 

iuieriMl ‘^'^*’ad(‘quato .supply of food in a limited territory, must 
at once determine the question as to the natural right 
of the poor to full support in a state of society where 
the law of property is recognised. The question, 
therefore, resolves itself chiefly into a question relating 
to the necessity of those laws which establish and pro- 
tect private property. It has been usual to consider 
the right of the strongest as the law of nature among 
mankind as well as among brutes ; yet, in so doing, 
we nt once give up the peculiar and distinctive su- 
periority of man as a reasonable being, and class 
him with the beasts of the field. In the same lan- 
guage it may be said that the cultivation of the 
earth is not natural to man. It certainly is not to 
man, considered merely as an animal without rea- 
son. But to a reasonable being, able to look for- 
ward to consequences, the laws of nature dictate the 
cultivation of the earth, both as the means of afford- 
ing better support to the individual, and of increas- 
ing the supplies required for increasing numbers ; 
the dictates of those laws of nature being thus evi- 
dently calculated to promote the general good, and 
increase the mass of human happiness. It is pre- 
cisely in the same wa}*, and in order to attain the 
same object, that the laws of nature dictate to man 
the establishment of property and the absolute ne- 
cessity of some power in the society capable of pro- 
tecting it. So strongly have the laws of nature 
spoken this language to mankind, and so fully has 
the force of it been felt, that nothing seems to be 
thought so absolutely intolerable to reasonable be- 
ings as tlic prevalence in tlic same society of the 
right of the strongest ; and the history of all ages 
shows that if men see no other way of putting an end 
to it, than by establishing arbitrary power in an in- 
dividual, there is scaredy any degree of tyranny, 
oppression, and cruelty which they will not submit 
to from some single person and bis satellites, rather 
than bo at the mercy of the first stronger man who 
may wish to possess himself of the fruit of their la- 
bour. The consequence of this universal and deep- 


ly-seated feeling, inevitably produced by the Jaws of fopulstien. 
nature^ as applied to reasonable beings, is that the 
almost certain consequence of anarchy is despotism. 

Allowing, then, distinctly, Umt the right of pro- 
perty is the creature of positive Jaw, yet this law is 
so early and <.60 imperiously forced on the attention 
of mankind, that if it cannot be called a natural law, 
it must be considered as the most natural as well 
as the most necessary of all positive laws ; and the 
foundation of this pre-eminence if, its obvious ten- 
dency to promote the general good, and the obvious 
tendency of the absence of it to degrade mankind to 
the rank of brutes. 

As property is the result of positive law, and the 
ground on which the law which establishes it rests, 
is the promotion of the public good and the increase 
of human happiness, it follows, that it may be mo- 
dified by the same authority by which' it was en- 
acted, with a view to the more complete attainment 
of the objects which it has in view. It may be said, 

Indeed, that every tax for the use of the govern- 
ment, and every country or parish rate is a modilr- 
cation of this kind. But there is no modification of 
the law of property having still for its object the in- 
crease of human happiness, which must not be de- 
feated by tlio concession of a right of full support to 
all that might be born. It may be safely said, 
therefore, that the concession of such a right, and a 
right of property arc absolutely incompatible, and 
cannot exist together. 

To what extent assistance may be given even by 
law to the poorer classes of society when in distresb, 
without defeating the great object" of the Jaw of pro- 
perty, is essentially a diflerent question. It depends 
mainly upon the feelings and habits of the labouring 
classes of society, and cun only be detcrmiiicd by ex- 
perience. If it he g(;ncraliy considered as so discredit- 
able to receive parochial relief, that great exertions 
arc made to avoid ir, and few or none marry with a 
certain pro.spect of being obliged to have recourse to 
it, there is no doubt that those who were really in dis- 
tress might be adequately assisted, with little dan- 
ger of a constantly increasing proportion of pau- 
pers ; and in that case a great good would be attain- 
ed without any proportionate evil to counterbalance 
it. But if, from the numbers of the dependent poor, 
the discredit of r(?cciving relief is so diminished as to 
be practically disregarded, so that many marry with 
the almost certain prospect of becoming paupers, and 
the proportion of their numbers to the whole popula- 
tion is in consequence continually increasing; it is cer- 
tain that the partial -good attained must be much 
more than counterbalanced by the general deterio- 
ration in the condition of the great mass of the so- 
ciety, and tlic prospect of its daily growing worse : 
so that, though from the inadequate relief which is 
in many cases granted, the manner in which it is con- 
ceded, and other counteracting causes, the operation 
of poor-lawssiiCh as theyexist in England might be very 
diflercut from the effects of a full concession of the 
right, and a complete fulfilment of the duties result- 
ing from it ; yet such a state of things ought to give 
the most serious alarm to every friend to the happi- 
ness of society, and every effort consistent with jus- 
tice and humanity ought to be luudc to remedy it. 
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PopuiAtinn.* ])ut whatever steps may be taken on this suhjf^ctj it 
will be allowed, that with any prospect of legislating 
for the poor witli aucccSs, it is necessary to be fully 
aware of the natural tendency of the labouring 
classes of society to increase beyond the demand for 
their labour, or the means of their adequate support, 
and the effect of this tendency to throw the greatest 
diiliculties in the way of permanently improving their 
condition. 

It would lead far beyond the limits which must be 
prescribed to this article, to notice all the various 
objections which have been made by different writ- 
ers to the principles which have been here explain- 
ed. Those which contain in them the slightest de- 
gree of plausibility have been answered by Mr 
Malthus in various parts of the late editions of his 
work, and particularly in the appendix to the fifth 
edition; to which we refer the reader. We will only, 
therefore, further notice the objection which has 
been mode by some persons on religious grounds ; 
for, as it is certainly of great importance that the an- 
swer which has been given to it should be kept in 
mind, we cannot refuse a place to a condensed state- 
ment of it at the end of this article. 

Itcltf^ious It has been thought that a tendency in mankind 

Objection to increase, beyond the greatest possible increase of 

considered ^hich could be produced in a limited space, 

impeaches the goodnest of the Deity, and is incon- 
sistent with the letter and spirit of the Scriptures. If 
this objection were well founded, it would certainly 
be the most serious one which has been brought for- 
wards ; but the answer to it appears to be quite sa- 
tisfactory, and it may be compressed into a very 
small compass. 

It appears that the evils arising from the 
principle of population arc exactly of the same 
kind as the evils arising from the excessive or irregu- 
lar gratification of the human passions in general, 
and may equally be avoided by moral restraint. 
Consequently there can be no more reason to con- 
clude, from the existence of these evils, that the 
principle of increase is too strong, than to conclude, 
4roin the existence qf the vices aribing from the hu- 
man passions, that tlicse passions are all too strong, 
and require diminution or extinction, instead of re- 
gulation and direction. 

Secondly, It is almost universally acknowledged, 
that both the letter and spirit of revelation represent 
this world as a state of moral discipline and proba- 
tion. But a state of moral discipline and probation 
cannot be a «tate of unmixed happiness, os it neces- 
sarily implies difficulties to be (rvercome, and tempta- 
tions to be resisted. Now, in the whole range of 
the Jaws of nature, not one can be pointed out which 
so especially accords with this scriptural view of the 
state of man on earth ; as it gives rise to a greater 
variety of situations and exertions than any other, 
and marks, in a more general and stronger manner, 
and nationally, as well as individually, the different 
effects of virtue and viccf of the proper government 
of the passions, and the culpable indulgence of them. 

It follows, then, that the principle of population, in- 
stead of being inconsistent with Revelation, must be 
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considered as affording strong additional proofs of its Population, 
truth. 

Lastly, It will be acknowledged, that in a state 
of probation, those laws seem best to accord with the 
views of a benevolent Creator, which, while they 
furnish the difficulties and temptations which form 
the essence of such a state, are of such a nature as to 
reward those who overcome them with happiness in 
this life as well as in the next. But the law of po- 
pulation answers particularly to this description. 

Each individual has the power of avoiding the evil 
consequences to himself and society resulting from it, 
by the practice of a virtue dictated to him by the 
light of nature, and sanctioned by revealed religion. 

And, us there can be no question that this virtue tends 
greatly to improve the condition, and increase the 
comforts both of the individuals who practise it, and 
throiigli them of the whole society, the ways of God 
to man with regard to this great law are completely 
vindicated. 

Subjoined are two Tables which may%(sist the 
reader in calculating the rate of increa.se in different 
countries, under different circumstances, and from 
different data. The first is the table calculated by 
Euler, and printed in Mr Malthus's work, at the end 
of his chapter on the Fruitfulness qf Marriavre ; and 
the second has been calculated by Mr Bridge of 
Cambridge, well known as an able mathematician, 
and most useful elementary writer. 

The first is to be used when it is wished to esti- 
mate the rate of increase by the proportions of tJie 
births to the deaths, and of these to the whole popu- 
lation. The yearly increase of people, independent- 
ly of immigration, is the yearly excess of the births 
above llic deaths, and the yearly rate of increase is 
measured by the proportion which this excess hears 
to the whole population. The fraction expressing 
the deatlis must therefore be subtracted from the 
fraction expressing the births; and the remainder 
will be the fraction expressing the yearly rate of in- 
crease ; opposite to which will be found the number 
of years in which tlio population will double itself, 
supposing the yearly rate of increase to continue the 
same for a sufficient length of time. 

The second table is to be used when it is wished 
to know the period of doubling, resulting from a given 
j)er cent age increase in ten years, determined by enu- 
meration. An estimate of population from births 
and deaths is always liable to much uncertainty on 
account of the varying proportions which they bear 
to the population. The only remedy for this uncer- 
tainty is a census ; and as the useful custom of tak- 
ing a census of the population every ten years has 
latterly prevailed in some countries, the second table 
is constructed to show the period of doubling, or 
general rate of increase, which results from any given 
per cenlage increase in ten years. The first column 
represents the per ceniage increase in ten years de- 
termined by two enumerations ; and the second co- 
lumn the number of years in which the population 
will double itself, supposing it to proceed at the 
same rate. (o. o. o.) 
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rORSON (Richard), the greatest of the verbal 
critics and classical scholars of raoilcrn times, boriii 
25th December 1759, was the son of Mr Huggin 
Porson, parislPcIcik of Kast Huston, near North 
Walfliiain, in Norfolk. 

His father taught him, in his childhood, to prac- 
tise all the common rules of arithmetic by memory 
only ; and, before lie was nine years old, be bad 
learned to extract the cube root in this' manner. 
He employed, at the same time, for teaching iiim to 
read and write, the method which has since been ge- 
nerally introduced in the schools of mutual instruc- 
tion, making him draw the letters with chalk or on 
sand : and the neatness and accuracy of his hand- 
writing, for which lie was distinguislied through life, 
may he considered as bearing ample testimony to 
his father's ingenuity and success. 

At the age of nine he was sent to a village school, 
kept by a ^Ir Mummers; but his father still made 
him repeat by heart in the evening the whole of the 
lessons of the day, and tliere seems to be sufficient 
evidence for considering this practice of exercising 
the memory continually, in very early life, as the 
best, if not the only method of cultivating, if not of 
prochicing great talent : for though a strong memo- 
ry by ho means constitutes talent, yet its possession 
is almost a necessary condition for the successful 
exertion of talent in general, and, indeed, it is very 
possible that the other faculties of the mind may be 
strengthened by the early cultivation of this one. 
It is remarkable tliat Wallis, who was as deservedly 
celebrated in his day as Person, for his unerring 6.1- 
gacity, hud al.«o a singular facility of retaining num- 
bers and calculations in his memory, but without 
having taken any particular pains to acquire the ha- 
bit. Mr Hewitt, the vicar of the pari&h of Kast 
Huston, hearing of young Porson's uncommon ca- 
pacity, iinderrook to instruct both him and his bro- 
ther Thomas in classical literature ; and when he was 
about tit teen, Mr Norris, a wealthy and respectable 
gentleman of the neighbourhood, having ascertained 
the truth of the retMirts that he heard of him, resolv- 
ed to be at the expense of sending him to Eton. 
Without this assistance, it would have been impossi- 
ble for Person to have acquired great excellence in 
any intellectual pursuit; for hi.a father's situation in 
life was not such as to exempt his son even from the 
subordinate occupations of the country, lie went 
out gleaning, in the autumn, with a Horace in his 
pocket ; and hud learned by experience to appre- 
ciate the mechanical labours of Penelope, before he 
was much acquainted with the wisdom and wander- 
ings of Ulysses. 

At Eton, his talents procured him the friendship 
and admiration of the seniors among his schoolfel- 
lows, and, upon the unfortunate death of his first 
patron, Mr Norris, he found a number of liberal 
contributors, who stepped forward to supply the de- 
ficiency ; but by far the most active of them was Sir 
George Baker, then President of the Hoyal College 
\>f Physicians ; a man as much distinguished by his 
own classical taste and acquirements, as by his laud- 
able disposition to cherbh learning in others. He 
received the boy into his bouse for a vacation, and 
undertook, at the request of a relation of Mr Norris, 
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the disagreeable task of receiving, in small sumsi as PorMti. 
much as was sufficient to purchase an income of 
L. 80 a year, for a few years, in tlic short annuities, 
which served, with great economy, to enable him to 
remain at Eton. This favour appears to have been 
too great tb be properly acknowledged, or perhaps 
even duly appreciated, by its object, who only after 
many years paid Sir George the tardy compliment 
of a dedication, nut, however, of an edition, but of a 
handsome copy of a single play of Euripides. In 
his own opinion, Person learned little at Eton be- 
sides the quantity of syllables, being able to repeat 
by heart before he went there the principal part of 
the authors that he had to read ; that is, almost the 
whole pf Horace and Virgil, and the lUad, and ma- 
ny parts of Cicero, Livy, and the Odi/ssiy, A story 
is accordingly told of his book having been ciianged 
by one of his schoolfellows in joke, when he was 
going up to a lesson in Horace, and of his having 
rend and translated what was required of him, with- 
out at all betraying the change to the master. At 
the same time, the emulation of a public school must 
have been a great advantage to him, as uffording him 
a motive for exertion in his exercises, whether they 
were to be called his own, or to be written for otlier 
boys. It was a copy of Toup's Longinus, presented 
to him as a reward for a good exercise, that fir.«>t 
gave him a decided inclination for the pursuit of 
critical researches ; but he always considered Bent- 
ley and Dawes as his great masters in criticism. 

In 1777 he was sent to Trinity College, Cam- 
bridge, and at first be began to apply more particu- 
larly to the mathematics, which had been the favour- 
ite study of his boyhood, and in which, as he himself 
remarked, Iiig proficiency first brought him into a cer- 
tain degree of public notice. He was, however, soon di- 
verted from the pursuit, although he attained a place 
among the senior optimes of his year. But he was 
in fact more calculated for cl^sicaltlian for mathema- 
tical excellence ; his memory would have been in a 
great measure thrown away, if he had been employ- 
d in abstract calculations ; and his inventive powers 
o not appear to have been at all of the same class 
with his retentive faculties ; although certainly in the 
mechanical pursuit of the fashionable methods of 
modern analysis, which arc intended, like steam en- 
gines, to overcome all difficulticB by the inanimate 
forces of mere patience and perseverance, he was 
capable offilling as distinguished a place as any liv- 
ing algebraist. The classical prize medal, and the 
university scholarship, he obtained without difficulty, 
as mutters of course. The exercise, which he exhi- 
bited upon the examination for the scholarship, is 
the well known translation of an epitaph into Greek 
iambics ; which, although not free from some inaccu- 
racies in the use of the tenses, is still a very remark- 
able production, when it is considered as having been 
completed in less than an hour, with the help of 
Moreirs Themurus only, and never afterwards cor- 
rected. 

He obtained a fellowship of Trinity College in 
I7BL and took his degree of Master of Arts in 
1785 ; but not thinking it right to subscribe the Ar- 
ticles of the Church of England, he could not enter 
into orders, and he was therefore unavoidably de- 
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PoNOB. prived of his fellowship in I791f having no depend- 
cnce left for his subsistence through life, but his abi- 
lities and acquirements. His friends, however, did 
not abandon him on this urgent occasion, and in or- 
der to keep him out of actual want, a private sub- 
scription was set on foot, to which Mr Cracherode 
was oue of the pVincipal contributors, and by which 
enough was raised to purchase him an annuity of 
about L. 100 a year for life. A small addition was 
made to his income, about two years after, by his 
election to the Greek Professorship at Cambridge, 
with a salary of only L. 4r0 a year. The situation, 
however, gave him the option of at least doubling his 
whole receipts, by the delivery of an annual course 
of lectures in the university ; and it was supposed 
that ho would have made this exertion, if he had not 
been discouraged by the difficulty of obtaining rooms 
in his college, where it would have been his wish to 
reside. 

He married, in 1 7.05, Mrs Lunan, a sister of the 
late Mr Perry, well known as the editor of the 
Mornifif; Chronicir, but ho had the misfortune to 
lose his wile two years afterwards. Mr Perry 
continued to be his greatest friend through life, 
and was so far his best benefactor, as he knew how 
to oblige him essentially, without the appearance of 
doing him u favour* Porson had sometimes cham- 
bers in the Temple, and sometimes he lodged at the 
Morniftg Chronicle oifico : frequently also he was a 
visitor at Mr Perry’s house at Merton, where He had 
tlic misfortune to leave several of his books, at the 
time of a fire, which destroyed them all, and among 
them some letters of llhunkenius, wfth whom he had 
begun a correspondence in 178S, and who bad com- 
municated to him some valuable fragments of A']s- 
chylus, besides his manuscript copy of the lexicon of 
Photius, which had cost him ten months labour. 
He used indeed to say that this fire had destroyed the 
fruits of twenty years of his life ; but he liad the re- 
solution to complete a second copy of the Photius, 
which is now in the library of Trinity College. Plis 
fondness for the mechanical employment of his pen 
has been regretted by some of his biographers, as 
having tempted him to waste much of his most valu- 
able time on a trifling amusement : but in fact, his 
mode of writing Greek was fully as mucii calculated 
for expedition us for beauty; ‘and those, who have 
not been in the habit of correcting mutilated passages 
of manuscripts, can form no estimate of the immense 
advantage that is obtained, by the complete sifting of 
every letter, which the mind involuntarily performs, 
while the hand is occupied in tracing it : so that, if 
the correction of Photius was really worth the labour 
of two years of Porson’s life, it would have been 
scarcely possible to employ the greater part of those 
years more advantageously, than by copying him 
twice over. Mr Weston, in speaking of his match- 
less penmanship,” has observed, not very intelligibly, 
that here, indeed, he thought himself surpassed 
by” another person not in the stroke, but the 
sweq), of his letters what Porson really said on this 
subject was, that, with respect to command of 
hand,” that person had the advantage, but he prefer- 
red Uie model on which his own hand was formed. 
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Hia writing was, in fact, more like that of a scholar, Porson. 
while the method explained in Mr Hodgkin s C alLi» 
graphia exhibits more the appearance of tiie work 
of a writing master ; holding, however, a middle 
place between the neatness of Porson, and the won- 
derful accuracy of the country schoolmaster who 
made the fac simile of the Oxford Pindar in the Bri- 
tish Museum. 

Upon the establishment of the London Institution, 
his friends obtained for him the very desirable ap- 
pointment of principal librarian, with u salary of 
L. 200 a year, and apartments in the house of the 
Institution, which was then in the Old Jewry ; but 
ullliough the arrangement was highly honourable to 
ail parties, the iibrarianship was little more than a 
sinecure. . Porson was, however, in the habit of at- 
tending in his place when the reading room was open, 
and of communicating, very readily, all the literary 
information that was required, by those who consult- 
ed him respecting the object of their researches. 

Had the inhabitants of Finsbury Square and its 
neighbourhood been more disposed to classical stu- 
dies, and bad the librarian of the Institution surviv- 
*cd, to witness its completion and prosperity, his 
sphere of utility would, without doubt, have been 
greatly extended. 

. But it must ever be lamented that Person's habits 
of life had unfortunately been such as to lay a foun- 
dation for a multitude of diseases ; he suffered much* 
from asthma throughout the year 1 808 ; his memory 
began to fail liitii a little ; and in the autumn he had 
some symptoms of intermittent fever. On Monday 
the 19Ui of September he had an apoplectic attack 
in the street, and he was curried to a neighbouring 
poor house in a state of insensibility : the next day 
an advertisement appeared in one of the papers, re- 
lating the accident, and describing some manuscripts 
which were found in his pocket, consisting of Greek 
fragments and algebraical characters : his friends at 
the London Institution immediately went in quest of 
him : he was afterwards well enough to appear in the 
library, and to receive a visit there from Dr Adam 
Clarke : but his speech was impaired, and Ids facul- 
ties evidently imperfect ; he survived only through 
the week, and died in Ins 49th year, on Sunday the 
.25ih of September 1 b08, at midnight. 

He was buried at Cambridge, in Trinity College 
Chapel, near the grave of Bentley, and tlie monu- 
ment of Newton. He founded by will an annual 
prize, to bo given to the best Greek translation from 
an Knglibli dramatic author : and several specimens of 
the successful pieces h/ive been published from time to 
time in the CldAsical JournaL His books were sold by 
auction, and many of them found purchasers at high 
prices, especially such as were enriched with any of 
his manuscript notes .in their margins ; but more than 
two hundred of those, which appeared to be the most 
valuable, were withheld from tne sale, and were af- 
terwards purchased, together with the whole of his 
nianuscr^t papers, by the Society of Trinity College, 
for the sum of a thousand guineas. He left a sister, 
married to Siday Hawes, Esq. of Coltishail, Nor- 
folk. His brother Thomas kept a boarding-school 
at Fttkcnham, and died, without issue, in his 
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P4»ri»'3ri. second brother Henry was a farmer in Essex^ and died 
young, leaving thicc children. His father had lived 
to 74, his mother to 57* 

The principal works of Person arc his Letters to 
Travis, his four plays of Euripides with their pre- 
faces, and the manuscript copy of Photius : the rest, 
though somewhat voluminous, arc chiefly niiscellane- 
ous annotations on detaclied passages of a multitude 
of ancient authors. We find nothing in the nature 
of theory, or of the discovery of general laws, except 
some canons, which he has laid down, chiefly as hav- 
ing been used by the Greek tragedians in the con- 
struction of their vei*ses. 1'hesc are chiefly contain- 
ed in the preface to the Hrtiha, together with its 
supplement. 1. The flrst is, that when a tragic iam- 
bic ends with n trisyllable, or a erotic, .this word 
must be preceded either by a short syllable, or by a 
nioiiosy liable. For example, an ancient tragedian 
would not have w’ritlen the line os. fLYirrcr 

avMrtZ eMfirof; though it might have been unex- 
ceptionable in a comedy. It seems to have been 
about the year 175K) that Porsoii first made this ob- 
servation ; he certainly did not attend to it in his 
own serious translation of the Lpitaph on Alejtis : 
but it was mentioned, in 1791j by one of Iversons 
intimate friends, in a moment of conviviality, while 
be was somewhat choracteristically attempting to All 
his glass out of an empty bottle; and the author of 
this article observed in answer, that it would certain- 
ly sound bitter, on such an occasion os then occur- 
red, to say, Uav ixri'riaKcty:' oCo* ivsrrTl x*Vrft/36;, than 
ev y.orraf^og, 2. The stcoiid canon is, 

that an anapaest is only admissible in a tragic iam- 
bic, as constituting the flrst foot, except in some 
cases of proper names : this indeed had been curso- 
rily hinted by Dawes. 3. 'Fhe same critic hud also 
remarked, that the Attic poct.s never lengthen a 
shoit vowel before a mute or n.spirate, followed by a 
litjuid, or a middle consonant followed by g ; and 
Porson mure amply confirmed the observation as very 
generally, though not universally correct. On the 
other hand, Dawes had cursorily observed that Ho- 
mer, and the other ancient epic poets, generally 
lengthened the vowel in such cases, and Por&on's 
great rival, Hermann, has more fully established this 
distinction, as affording a good criterion of untiquii 
ty. 4<. There are also some original remarks of 
Porson on the c.icsura, in iambics, and trorhnics, and 
anapaests : he showed that the scenic poets do not 
elide the final ioto, and that the tragedians do not 
employ the preposition 'rtgt before a vowel ; and some 
other general laws, of greater importance than these, 
may probably be found in some of his publications, 
which it will now be necessary to enumerate in the 
order of time. 

1. His first attempts, as an. author, consisted of 
some anonymous articles in Dr Maty's Review, be- 
ginning with a part of Sciiutz’s ^Ischylas, June 
J783, Tracis ii. 15runck*s Aristophanes, July 1783, 
Tracts iii. ; Mus\ Crii, II. 113; written fh a day, 
Tn Latin, by Sehufer, C/ot-v. Jimrn. V. l.*J6- Wes- 
ton’s HermcsiamiTt April 1784, Tracts iv. Hunt- 
ingford's Apoln[ry fur his Meno> trophies, August 1 784, 
Tfticts V. Account rf the Learned Pig, April 1785, 
10 


Tracis vi. Note, with letters of Lc Clerc and Bent- Poreon. 
ley, April 1786, Tracis vii. 

2. He added some Notes to an edition of Xeno- 
phon's Anahasts, published by Nicholson, at Cam- 
bridge. 4to and 8vo. 1780*. They are addressed 
I^ectiori si quis crii. 

3. Three Panegyrical Epistles fo Sir John Haw* 
kins, Cent. Mag. Aug. Sept. Oct. 17S7, Tracts ix. 

A. Notes on Toupii Emendationes in Suidam. 8vo. 

Oxf. 1790. Written in 1787- 

5. Letters on the Three Witnesses, Gent, Mag. 

Oct. Dec. 1788. Feb. April, May, June, Aug. 

1789. Feb. 1790. The last reprinted, Tracis xix. ; 
most of the others in the collection of Letters to Mr 
Archdeacon Travis, in answer to his defence of the 
Three Ucax'cnly Witnesses, 8vo. Lond. 17.90. These 
letters are generally considered, by critics of all 
parties, as Anally decisive of a question, which hud 
often been agitated before, but never so learnedly 
argued, nor so satisfactorily discussed in all its 
bearings. 

6. In the Monthly Revino, Pobertson’s Essay oti 
the Parian Chronicle, Jan. 1789, Tracts xiii. , satis- 
factorily answering the principal part of the objec- 
tions alleged against the authenticity of that monu- 
ment. F^dwards’s edition of the work attributed to 
J9utarch, on Education, July 1793. Tracts xxi. 

Payne Knight's Greek Alphahvt, Jan. 17‘)4, Tracts 
xxiii. Py bus's Sovereign, Dec. 1800; an article af- 
fording a good specimen of his talent for humour. 

7« lie is supposed to have written some Remarks 
on an Essay n^on the Transjtgnraiion, but never 
exprei>sly acknowledged them. Tracis xv. 

8. lie added a few short Notes the London 
edition of Heyne's Virgil, 8vo. 1793; for which he 
made an agreement with the bookseller to correct 
the press : but he complained that his corrections 
were disregarded ; and in fact several hundred errors, 
of no great importance, were suflered to disflgurc it. 

9. He corrected the Greek text of /Escliylus for 
the Glasgow editions, the folio of 179.0, and the two 
volumes octavo, printed in 1794, but only publitihcd 
London, 1806. The folio is said to have appeared 
surreptitiously. There are more than two hundred 
original corrections, and a f urther number of passages 
pointed out ns corrupt. 

10. In the Morning Chronicle he published, at 
difl'erent times, a variety of spirited articles of a 
temporary nature. One of the most amusing was 
the Nurseiy Song in Greek iambics, ISth April 
1798 ; called A Fragment of Sophocles, and signed 

8. England," in ridicule of Ireland's pretended 
discoveries. 

11. Imitations of Horace. Spirit of the Public 
Journals, 1797. Class. Jour, IV. 97. 

12. The flrst four plays of Euripides appeared 
separately ut different periods. The Hecuba, b’vo. 

Loudon, 1797 , Cambridge, 1802, with a Supplement 
and additional notes ; which were also published sepa- 
rately, London, 1808. Orestes, London, 1798, 1811. 
Phocnissa, London, 1799, 1811. Medea, Cam- 
bridge. 1801 ; London, 1812. The four together, 

London, 1822. 

13. Collation of the Harleian manuscript of the 
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Ofij/ssc 7 / for the Cimivillc JIumcr, 4-to. Oxforil, 1800; 
^ with boinc sliort iiotci-'. lloprintL'd, Clu^s. J mr. IXt 

11 . OftliL’ Jlnirivo/ JVuUtivLf^ Imch'Iihs. hi the 
Ihiti'^h Cntici\n .May 1801, ll)c principal pail ap- 
pears to 1 ) 1 * Poison’s'. 

15. A Litter J. JJukcs, Munthlif 

J)ci:. 1^012; on some Greek con.Mi uclions; ai.lmittin^ 
also a.M inacciiracy of his own wiih lO'-pcct to a 
liiatii'-. [uiiiited out by Mr C. Palconcr. 

Itj. A Letter to Piofe^sor Dahel, dated Sept. 
1S0:5; .V//S. (’>//. L p. in answer to some re- 

inaiks published in tlie Professoi's Culledanta Ma- 
joru . with :iu Kpi^nam respecting licrmaiiu in Greek 
.I'ld in Pnglish. 

17 Edinburgh, ISOS. Por>on coirect- 

cd the pres'j ior tiie lir.st volume. 

IS. Supr/ninwit to some lutUce'i^ ’i'ravt'i xxxvi. 

P). It IS well knnun that l^)l^^(^n b‘‘.*>toweil consi- 
dt. ruble j)dins on the iestorali<»n of llie text of tlio 
/iObCfiii SV'Oo' : Iii-^ SitpiiU’wi’iifs wi'iv adiled lt» tlie 
plait . engiuved by the Saeiety of Antiipsarie*' : they 
ill'll) .tpi'car among Ins I'mcts, \x\mi. In Dr 
t la'ke'> Link Murhltw^ Svo. ('jimbndge, 1801#, we 
hi)'’ :i rrau'-iation of this inM'ri))tion, eonitiiunieated 
to l !e « ditnr by Por^oii, and piinted Iruiii “ a cor- 
nt.'ni tupif in his own beautiful hand writing:’’ but 
we ina\ her.i venliiie to apply Porsoi.'s favourite re- 
nin k on the facility of transposition, anti to reavl, a 
'upij corrected in liis own writing,” that is, on the 
margin of Mr Gotigh's translation, as published in 
Dudfe h Corns : lor tlio whole is very negligently per- 
tbriiicd; and it is iitil a little remarkable that this 
tiansj.ition, which was at least approved by I’orson, 
i.s decidedly less aeeurate than the Latin translation 
of Ileyne, as apj)cars frtnn the investigation of ilic 
enehoiial insc'iiplion, published in the sixth number 
of tlie Museum C/tticum. 

Hi), A variety of Porson’s fugitive and niisccll.i- 
noous pieces have reappeared at dilferent times in 
the ( 'lassicfd Jourunl. Anlnors cited by the SckoHasf 
on P/utOi 11- (il!h TfUits xxxviii. '/'he Ljutaph, 
lir. ; more mrrcclly than in the 'J'radSy but 
still with a g'-oss error in the punctuation ot' the last 
line, which stands, in a manuscript copy of his own, 

0 ii} ru'^n^ru 'TUff^rrjd oi 'yrjL.'i'n; this reading, 
though not very elegant, is at least more defeasible, 
than to iiKikt; nu alone signify to die, and a 
plirasc to end with o ! A Chanulc in Latin, \ II. 
•J4.S. Some Soles on yKschy/us, V’JI. -15(1, VIII, 
1.;, ISl, X. 1 11. A property of the lines employed 
in the 47th proposition of the first hook of Kudid, p. 
lOL Nolca on Apollonius llhodius, XVI 11. ;>70. 

*21. Adversaria, Svo. Cambridge, 18 1 ‘i. (’onsiat- 
ing of Solex on the (ireck Poel.s, selected from his 
manuscripts, and arranged by Professor Monk and 
(?. J. Bloomfield, M A. The first article is an in- 
teresting Lecture on Kuriptdes, delivered upon his 
appointment to the Greek Professorship: it is fol- 
lowed by a few miscellaneous observations, and by 
a large colleclioii of Sotex cn Athenaens, on Euripi- 
des, on the Ft ap^^nents (if the Trapic and Conuc Pods, 
on Stubaeus, and on a variety of piiets of nii.scell:i- 
iieoiis descript ioii.'i. The volume was reprinted at 
Amsterdam, without any alteration, but the sale of 
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the foreign edition has never been permitted in 
Great Britain. 

2'J. Traefs and MisccUancoux Crilieixfnx, collected 
and arranged by the Bev. T. Kiiid, M. A. Rvo. 
London, 1815. Besides the articles already no- 
ticed us reprinted in this volume, there are u few 
Ao/t*.v on JJnivex’x MixeeUanen Critica^ not before 
publisbed. No. xli. Some buppleineniary pages of 
Sunpheius and Crhe\, reprinted by Poison, for tlie 
u.se of his iViends as restored by Seliw eighiiu-^cr : 
the i\ant of this leaf of the inanuscripr (tf Sanplmus 
had given rise to the mistaken assertion that Xrjiu- 
phon was proclaimed a public benefactor at the 
Olympic Games, on occasion of the return of ilje 
ten thoii.Narid. There are also some miseellauLous 
Nolcs on Athenneus, Menander, niul Phihanon, Aris- 
tides, Pausanias, and the lexfcograplieis, and bonie 
Indiecs of authors (piotcd by .Selioliabl-. 

2:>. So/ae in Afhtophuucm, quibus Pluliim eo- 
pioediam adjecit P. P. Dobice, 8v(i. Cambridge, I .S-jd. 

2L (iaisl’ord Lectioncs PJatonicue. Accedunt 
K. Pursoni 2\nlac ati Pnuuiniam, 8vo. Oxl'ord, i8'jl). 

2.U. Photii Lexicon^ Svo. C'aniliridge, l.S ji. 

To attempt to form a jiis-t estimate of tlie iiieiit 
of buch a man as Poison, without servilely following 
the dictates ol‘ common lami', or blindly ailoplmg the 
0 [Mni(»ns of others, is a tusk of no small diHiculty, 
even to one who had the advantage of his personal 
acquaintance for the last twenty years ol his liie- 
Bill it may safely be eonetdefl to eoimnon fame arul 
to partial fritunlship, that he was one of the greatest 
men, and the vi ry gre:lrc^t critic, of lii" riwn or of 
any other age. “ X'olhnig eimi- am'.--.’’ ♦'ay" Mr 
Weston, “ to his memory. He would .s'ct a child 
right in liis twopenny fable book, lu pi'ut the whole of 
dm moral tale of the Deuit of Hadnjtr., a page ot 
Athenaeus on tiip<, or of J'ai"liilliiii> on Homer, 
even though he did every thing to impair his mental 
faculties.” It cannot, however, be. denied, that the 
talents, and even the industry, that he posse.^sed. 
might have made him a niucii greater man, had they 
been employed in some other department of hum,i:i 
intellect, lie might prnbiddy have been as gieat a 
jlatesnian or as great a gcncial as he was a scholar, 
and in these capacities Ins ac(|uirenients would have 
affected the interests of a much greater multitude of 
his fellow cieatures, than can ever be bcm. filed by 
the fruits of liis erudition; and he inigl.t pvs.siUy 
have gained more popularity as an orator or a poet, 
than his relined investigations of grammar and pro- 
sody could ever procuris him, although it is not by 
any rneiius certain that his fancy and invention could 
liave been rendered by an}' cultivation at all compa- 
rable to his iiieiiiory and acuteness. But as far as 
regards the possession of a eoinbmation of the facul- 
tics which he did cultivate, he appears to have been 
decidedly the most successful of any man on recorcl 
in the same department. On the other hand, it must 
he admitted that the subjects of his pursuits were in 
their nature incapable of raising a man to the iirst 
rank among tlie permanent benefactors of the hiiman 
race; and, if we caiinly consider the ultimate ob- 
jects of prosody and metre, it will appear almost un- 
lair to allow the discoverer of the prosodiacal luJe^, 
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ailoptt'd by the ancient poet'* in their mclodramcs 
-'aiul choruhes, In rank bO very hl-li unions iIjc lunii- 
naries ol'ari a^je, anil yet to look down, with ho niuih 
rontempf ns we are nceustoined to do, on the cha- 
\.i<ter of amodt'rn Hini fir Itiilnnsc, nolw ill»^landin*r 
that he tlioii';liL hmiseir the third ereat iiuoi oi Him 
di}, witli Voltaire and llie Kin^-: of Jhiu^sia, tor hav- 
^iveii sold and sentiment to tlie measures and 
111 jveiTients of the chorie repre-entations ot liie pre- 
sent times. Ainonjjj the tidLiit*' ol l*ur*'On, houcvei, 
whieh were so fur Mi|)eMor to the importance ot the 
tihjiTt.*' on which they were cinploycil, we t>nj^ht not, 
perhaps, to consiiU r his rcinaikable .slren<^rh ol me- 
mory as the most to lie envied, smre many pei'^ons 
ho hiive hi'iMi possessed ot singular and allno^t ini- 
racnloiis, not to ^av morbid, mcinoiies. iia\e bet n hiit 
little di^lin^uishetl by any other laculty; ami it ap- 
peals to be posMiilc that a memory may in itself be 
e\cn too i\teiilive for re:d practical utility, a.'* it ol 
tu > mieii^i-opic a nature; and it seems to he by a 
\m’?c ami hiiievolent, thoujih hy no means an obvious 
anaie^emeiit of a Cicative rrovidencc, that a certain 
(Iv^'iee uf oblivion becomes a mo^t xiM-fnl insti uiiieiit 
in the advnmement of Imrnan knowii d-e, enabling* 
u^ readily to look hack on tin* prominent lealnres 
oiiU of various objects and occnnences, and to i lass 
them and reason uiion them, by the lielj) ot this in- 
voluntary kind of abstraction and oenerahsation. 
with incomparably greater facility llian we could do, 
if we ri tained tlie whole detail ol’what liad been once 
but sh;;litlv mirircsseil on our minds. It is thus, for 
example, m phvsic, that the experienced piactitioner 
learns at len^Mh to despise the relation of inilividual 
symptoms, anil particular case.s, on whieh alone ttv! 
empiric insists, and to feel tlic valui- of the Hippo- 
cratic system of attending' more to the procrnoslic 
llian till’ diagnostic features ot diseu'-c ; which, to a 
yoiiu'^ir student, appears to be perlect imbecility. 
And it Is [x rhaps for soini’ similar reason that inany 
person.", hcsidi s liarncs, ol ha[)py niemoiy,^ have 
liad to wait lon^ in daikness for the d.i\ ol judi;- 
p.u lit.’* but It must be n pealed, that boibon'h 
jad'^meot and aculcnC"S wi'ie really almost ])ara- 
niovmt to his memorv, and with the addition of these 
Idcnlties, hi." memoiy nalurall} rendered him lapahlo 
ol iiuicli that would have been impossible withonr it. 

'riio respei t I hat is justly duo to ela.s.sical learnm*; 
has frei|uently been exajjgcratcd in this country, 
piirtl), perhaps, on account of the awe wliieh is natu- 
rally cntertidiicd, hy an ingenuoUb mind, tor it.s in- 
structors in tlie earliest .stifilies, by which it is ad- 
vanced tow iirds maturity: and cla.'Jsical Icai nm^ Iniv- 
in*' most w i.-ii ly been placed hy onr anccstois the 
loreiiiost, in tlie order ot a liberal education, whicli is 
most commonly adopted in (jicat britain, a pLr"Oiial 
a> well as a «;encral rc"pcct hils bi’cn involuntarily 
paid to the characters of the individuals concerned, 
and to the dignity of all those who are en;;a;:ed in si- 
milar occupations ; hi sides that, the means beiiij:, by 
a most frequent inattention ol the human mind, eon- 
tbiinded wdth the end for which they are sounlit, tlie 
word.s and syllable-s, and the phni-es and inea."are.s 
oftlie Hreck and Latin authors ha\e been often rhe 
almost frivolous oceiipatmn ol a valuable life, iuAtead 
of that of a few of the years of boyhood, whicli it 
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was intended to devote to them, and which could Torson. 
not have been .so w'ell cnj»af;ed in any other way. It 
is, however, wimlly unjust to stigmatr/e the study of 
the clas.Mes, and ot languages in genera), as being 
confined to w ord'> instead of tilings : for it is utterly 
iinpusMble tlial wmiL', can be learned, without the ac- 
quisition of a ejiiMileiahle degree of knowledge of 
tilt tiling.^ to whieh they relate, and of the lii^torical 
tacts winch (hey have been employed to express, 
and w'illiout an involuntary modelling of the mind to 
the elegance and elevation of sentiment, which per- 
vade the woiks of those uutiiors who are habitually 
put into the hands of boys in the course of their ele- 
mcntaiy studu-s: an acquirement wliieh is of still 
giiMter value to the oialor and the statesman, lliaii 
the cemriuind of language, and facility ot expression, 
and beauty ol imagery, and power of reasoning, 
which he dciivts from a perfect familiarity witli tlie 
great inastiis of ant ^piity. but graniiog all the rc- 
spi ct that can p()"."il)ly be claimed, lor anciint litera- 
ture, wc cannot but laim nt tiint such a man as i*or« 

Mill ‘“houlil h.ivi livi d and laboured for nearly half a 
cxiiluiy and yet have left little or nollimg to the 
world ilial was tiuly and originally iii" own. 

After the lull admission of tlie \ery high rani, 
which is due to the comjiarative meiits ol l^oison’rf 
lah’iits and acquirements, it may be thought almost 
idle, il not invuliou.", touwell on any trilling excep- 
tions to tlkir iii.ignitude. Jbit it is, in hut, ol high 
importance to the progress ot human knowicilge to 
be aware of the degree lu whicli the iirst oi mankind 
aie liable to error. 'Hie admission of the few errors 
of Newton himsiif is at least of as much importance 
to liKs tollowcrs in science, os tlie liistory of the pro- 
gress of his leal discoveiics; and it is with reason 
that the detcetion of an error in such a man is con- 
sideied as almost paramount to the establishment 
of a now fact. I'lie English critics have tieen rc- 
proaclicd, and not without some /ouiiilatioi), as pay- 
ing loo sirvile a delercncc to Eor^on’s opinions, and 
It seems to have been very generally believed among 
them, that it v.ua ."carcely possible lor him to eomniit 
an ernir or an oversight. 

Although bop'uii wa.s in many respeots irregular, 
and olliii idK*, or even iiitempeiale, }el khal he did 
peilonii as a ciitie may be allowed to leave a large 
balance, at rhe i ml of hi.‘^ life, in favour ol his gene- 
ral indu"try, when (ompared with that of most of his 
eouiilryiiiL’ii. It has indeed been assirtid, and per- 
haps with until (C/asMcal Jouruni, XXL), that 
‘‘ with things J*oi.<()ii appears to hj\e pos’^cs.'^ed hut 
n veiy ii.e()iK"i(ii rable acquainlanci*, and not a trace 
is to he touiul aniiilst Ills writiiigs of that ciuiibina- 
tion of univtrMil encyelopaediacal knowleilge with 
language leaining, which is so abundantly found in 
the on Pl.alaris, and the countless jiages 

of Scaligcr, Salmasiu", and Casanbon.” Certainly, 
liowcver, neiihcr SahimsiuK nor Cusaubon, with all 
their learning, much less Sealigcr, with all his indus- 
try and parade, nor even btnticy hinisell’, with all 
lies talent and acuteness, was at all comparable to 
l*ol^on in his own department, that is, us a sound 
and accurate and refined Greek critic. 

but it must be confessed, that at Cambridge, even 
although Purson had resolved to make the classics 
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his principal study, and altlioiiizli llioro had not yet 
'been many instances of senior wrangk-ts, \\Iio\yt‘re 
also senior it was scarcely reputable for u 

man, with Iiis undeniable abilitie*^, to be only fliu 
twenty first of Ins year in inatlieniatics. Ainon^ the 
literary ohject^, ako, wliicli afterwards en;^a”< il Ins 
attention, he ini^hl easily have found time lor the 
study of some of the modem Ian;rna"( «, and he 
iiiiglil liave derived essential benefit I'lom it on ni.iny 
occasions oi' critical research. He bad, indeed, read 
a ^ood deal ol I'rencb, but very little Italian : he had 
studied the Aiifrlosaxon, hut he knew nofliin^ ol ilie 
kindred dialects of the North of Kurope, in which it 
I-' pre'*erved almost entire; and he w'as wliolly unac- 
i]ij:iinte(l with Oiienlal literature. He mi'dit have 
profited matenally by some of these studies, in de- 
riving from tlu'in a clearer conception of the di^linc- 
tioiis of the lenses than ho seems to have po&sessed, 
and he mi^ht have eiili^litened us in no .small decree, 
with u'.spect to the history of ]ai);j;iiaL;es and ol na- 
tions, liy iiu'li etymological invi .stigations, as his 
( ornpreiuaiMve mind, thus employi d, wonid have 
reodeied Iiim pLtiiliaily capable of pursuing with 
buceess. 

It hashei ri ejndidl^ and very truly admitted by a 
lival critic in (ieimany, that I’orMin committed few- 
er eaTois :Iiaii almost any other per. '•on ; but it is 
right to he aware that he lias now and then commit- 
ted some errors, even vbere he would have been ex- 
pected to be the most correct, 'i’litre is, for exam- 
ple, a very strange oversight in one of the criticisms 
c(*ntained in his early review of Weston’s lit i me- 
tiannHiUx^ wIiilIi implies a palpable lilundtr with re- 
bpect to tlie gender of u p.'irticjple, '//>)•/>', >L.-r 
-rrrjip'.i-r.: .\jf75V,; ‘A o.'/.oy, the CUp oj’ puiple glass, 
which far the fragrant wine," and I’ven in a 
fiuhseijiK nt <’orrection of the same pas'^age, ju blisli- 
od in his iilwtsdria^ he has changed the gender of 
an adjective in a way that is at least very unusual, if 
not wliolly without example, //tr.'cCa- ')jofira. A 
mere omsftsion, in a criticism on another author, 
would scarcely he called an error in an ordinary pei*- 
son; blit in mioIi a critic as l*orson, it is very remark- 
able that he slioiild have neglected to notice, m his 
catalogue of ilic ilrron' uj l.c C/err, oiiiilttd by 
lientley (Adv. p. the gro.ssesl of all Le (’lore's 

blundeis, w'hicb is the (piotation of llie word 
phauh, or scniJ)fnh(trnnSj from I'olliix, with the 
translation Sat fu*dncs, orfjipu^ pans: wliile the real 
text of rolliix simply and ))lam!y states that the 
2VoriWM«i/, or ft irassiiiiunx, in the I Jippocomiis <;/' 
Mcnandrrt is a semiharharoux worm. 'I'liese instan- 
ces, wirich have occnn*ed in a very cursory perusal of 
bome of I’orson's works, would certainly not deserve 
to be noticed, in a general sketch of lii.s character, 
any other wise than as exct ptions to his perfect in- 
fallibility. 

It can scarcely be considered ns an imperfection 
in the conKtitution of ikirson's mind, that he wanted 
tliat amiable vanity, which is gratified by the appro- 
hation even of tire most inconsiderable, and which 
delights to choose for its objects the most innocent 
and the most helpless of those wdio are casually pre- 
sent in society. It has been observed that he would 
neither give nor take praise ; and when he was told 
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that somebody bad called him a giant in literature, I’orson 
be n marked, that a man bad no right to tell the 'j , 
height of that wliuli he could not measure, lu f.irt. 
haying learned “ to know' liow little can be known,** 
it is not surprising that he foiind himstlf without a 
second, and without a judge,” and that he was unwill- 
ing to ailed a eoniimmiiy of sentiment, and an inter- 
change ofapprobalion witli those who.se accpiiremcntf' 
and opini(Mis he felt that he had a riglit to dc.spisc. 

It might have beam wi.^er, in some inslamas, to con- 
ceal tiiii I’eeling ; but, on the other liand, he had per- 
h.ips occasion for somdliing ol the habit of retreat- 
ing into bis conscious dignify, from Ins deficiency in 
those gcncr.il powers of cplicmeral conversation, 
which are so valuable in mixed societies : for, w'illi all 
his Iraiinng and all his memory, he was by no mean.i^ 
promiiu iit as a talker. He had m il her the inclina- 
tion nor tlie r|uaJilicatioiis to be a fascinating storv 
teller, or to become habitually a p.irasite at the ta- 
bles of the allliicnt; but be wa.s flu? deliglit of a li- 
mited circle of clio-sen friends, po.-.si'ssing talent 
enough to appreciate his merits, and to prolit by the 
inlornialion tliat heaHordcd them. 

'Iheic has not yet been a life of I’orson tliat has 
collected all the paitieulars that would deserve to be 
recorded liy a biograplier, w!io undertook the task 
on an extensive scale ; but of d( taclied documents 
there is no deficiency. Mr Kidd has pointed out aU 
mo«t every work in which hi', name has been men- 
tioned : the most material articles relating to iiim 
will he eminicrated Iiere. 

Mornino Chfoiiid(\ (ith Octo!)cr |8.')8. A shujt 
Ai\ouid (tj thv htU' j\I) liirifiiiif xviih sinnc 

pa? //' nfiii X c 1o his r.i // c/f// dimn ;/ talents : Hy 

an aihi'irer of gieat genius (the Kev. S. Weston), 

Mr,y’ri Tc/ Tr.c/i. faiok loi nothing beyond him 

,S. Loud. 1808. Kepnhii''h(‘(I, with some adilitions, 
under the title of ro} soaimui^ or Snaps Jioni I\ir» 
mil's in It /'((iJf iS. Lend. IS I t. lllnomlh Id's Sapphic 
()dt\ Class. JuHfii. 1. 1. Sonic anotitpuous la.ufm's, 
p. ^l. Side of his Ldirni if^ p. .'iSo. Athcudiitm, 
iV. I2(i, .Vil, V. Class, Jon nu IX. MS(i. .Sa- 
vage’s 1.271. (ienflemari’s Mai^azniry 

LX XVI H. Mouth! If Mapazinc, J)r Adam darkens 
^ai'Ki/ive, Class, ,/ourn. H. 72l). Cone^pnndtnec 
of fVaheJteid and l'os\ S. Lond. ]ftl3. Crick Epi- 
taph, ('lass. Jonrn. XXHI. 17l>; making I*orsdriurr. 
equal to Newtuaiis. Aikin’a fyrnrrr// Ihopiaphif, X. 

L Lond. 1 81.5, Kidd’s Impirfeet Cat tine. 'J'nnfs, 

1SL5. ( haliiKTs's Uiopraphicat Diclionarify X.W. 

Loud. iSHi. • (ii. * ) 

rOHTUCjAL.— 'I’his kingdom, the origin of w hose 
name is di.sciissed in the Eucifcfopudiii, had dilferent 
liiiiiis assigned to it by the Jfoinnns, who po^.^esseii 
it under the name of Lusitania. Its northern boun- 
dary was the river J)ouro, whilst eastw'ard it ex- 
tended over a large part of Leon and Castile. Its 
line of demarcation pas.^ed from the bridge of Ar/o- 
bispo to the eastward of Talavera, extended to Si- 
nianaca.s on the Douro, and included within its 
bounds the cities of Salamanca, Truxillo, Coria, 

Merida, and Avila, and the several intermediate 
towns and villages. Wficn the northern tribes pcnc- . 
trated to the peninsula, and gained the masteiy of 
iL Lusitania still returned the same name, and a 
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rj4() 

WnAi' brandi of the Suevi, Ihemselvca 

in it, rii'idc !5rji;^a the capital of tlic^r govcrnniLMit- 
r!i()iii;li under flic Mooi'*, the naino of many ciiics, 
lovvii**, river-^, and iiioiin!<iii’.«, received the nomen- 
elatiin* of that })eople, y\ the vvln lc eonnlry leUm- 
ed the II.). nan title till the more modem name of 
ihiriii;; il bestowed np.m i*. 

I ,.,,,1 'i’lu- jjia'^seiit kingdom of I\)iliii;al U baiinded on 

I i' 'it ib^. poitii l)y the Spanish niovime t)!'!! dh*i.i, on the 
el''! b) llie '^evetal proviru e^. »»!’ Letm, I'iSlremadura, 
nid Aiidtlti'^ia, ami on tlie .•‘Oalli and v.e-t by the 
\il nUie Ocean. It has the fimire of a parallt K>i;iam, 
uiili Jts lon^^e t side fnmi nortli to south ; extendin;; 
I'rkiin liT .'i' to IJ I'J' noilh latitude, ami fmni /r 
I to S ' 5 .'V west Ifinnitiide IV(>:n (irei-im ieh. Its 
extent is estimated, follow mj^' the map of Lopi /, at 
: 5 1:17 stjuare leJi<;iies, or about lvi^l!:,li 

acres. 'J'he divisions of Portugal, like tlio^.e of ino.^t 
of the ollu r kin^^doms of limope, have been dciived 
lather horn feudal possessions than fiom any other 
eau>e, ami thou*;]! they have prmliieed j^reat inecpia- 
Ijties in their t'Xlent, in their relative and ahsohite po- 
pidafinn, and in tluir feitility ami wealth, there is 
noieason to ( xpeet any alleraiioii in them ; they are 
IS iollovvs, acciu’diii^ to Anlillon, viz. 
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The [mpul.ilion heie given is the re^ull*o^ the last 
1 oi»u ,inou. nlneh was takf n in the }oar 17;>S, by 

ordei of the late (jueen. 'fhe enumeration then 
inadi' was of the number of lamiliis, wleeli, being 
imiltiplied by live, give.s the state of the population 
heie expressed. Notw itli'‘l.indi'ng the desolating 
war whieh has since occurred, and which must, for a 
time, ami within certain districts, have lessened the 
population, the best native authorities contend, that, 
dining llie last twenty years, the increase has been 
gradual, and that fhe rmmbi r of inhabitants now is 
nearly ecjiial to that census. 

J*ortiigal may then he consiilered u well peopled 
country , as compared with Spain, the density of 
population is as :J to and compared with Scot- 
iaiul, which is of nearly the same, extent, it is almost 
double. If tlie whole of Portugal were as thickly 
settled as the province of Pnlre l)ucro 0 Minho, the 
number of souls w’ouM amount to 10,700,000 ; 
w'hereas, if ll)o wliofti bad no greater dcn.sity than 
that of Alemtejo, they would not exceed J,1S0,()00. 


An ingenious w riter, in C(»mparing the present po- Portugal, 
pulation of i.he kingdom wuth its state in the liftccnih 
eei'.tury, remarks that, “ in the provinces where 
commerce ilouiishcs tlic inhabitants have increased ; 
where iluy subsist by the fisheries they have dimi- 
nished ; and while both commerce and the fisheries 
exi.^t, the inciea^c luis been only in proportion to 
the cjumtmn of eoinineree.’‘ ^ 

'J'he lliee oi’ the country is generally mountainous, j 
dividcil into ridges by (Ici'p chasms, through which Count 
rapid lurien,.s rusli, in the rainy seasons; but wliich, 
in limes of drought, scarcely alfnrd suHiidcnt sup- 
plies of water for the wants of the inlmbitants and 
ihi'ir cattle. Tkis irregular Miilace of the eountiy 
i^ vtry unlavourak'lf to intticoui'^e hetwecri tlie ilil- 
I'ciint piovii.ci'-. 'I'lie expeuee of constructing romU 
and budges m sucli a Ciiiintry is loo great to be borne 
by Its iiilia!)ila:ils. lit nee, tiu re is siareely aii\ eon- 
\e3a1iLe cither for gouiU urpassLogeia by wlicil ear- 
liage^. Altliough, in the nortliein paits id' the king- 
ilom, till re ail' some briilgcs of very am ieiil nee- 
lion, 34‘t in tlie south scaiecly any are to be found. 

'J'he road.^', too, in the 1101 th are, in some few in- 
slancts, tolerably good. Ihe mereliants of Oporto 
Iiii\e constructed a road to Lamego for the convey- 
ance id' their wines, and aie still extending it. A 
good ro.id Ins been formed to Mali a, and tlie (io- 
vernnient Inn been tieeupied in making one to Coim- 
bra. Ill tlie sontiiern provinces no such < iforts h:ivi 
been made; but the uaul from xMiitolato Heja, oiigi- 
iiall) emolnu'Ied by the Iiomans, ha.> biLii iceintly 
repaired. At picseiit none are likely to be eoinnienc- 
cd, so llnil the inconveniences ol* travelling are per- 
liMp- gi\..ti r limn in any other pait of Knrepe. 

'i'lii* sl.iU' ot agiieultuiv wa.s till lati ly vi ry bad ; Aj'm, ulii 
ami tiioiig'i miieh of tiie soil is lutuiall) feitile, and 
the eliina e highly favoiiiablc to tlie production of 
all the nrcc'saries cd' life, yet Portugal did not 
raise more coin than was sufficient for one iliiid of 
its annual eon.Mimptiou ; and though animal fond 
can scaiecly be deemed an article ol general su.'*- 
lenance, its own lands did not pasture cattle siillieieiit 
for the sc.inty demand of the iiihahiiant.s. M'hen 
cultivated with care, the soil produei s ahuiulniit crops 
of wheat, bailey, maize, and rice; besides which, it 
yields hemp and flax of excellent qualily . Some im- 
provements in hushandry have, however, begun to 
appear, riie eul rival ion of potatoes lias been in- 
trodiieed, and, on the more elevated parts of tlio 
country, with gieat success. They have extend- 
ed rapidly, and form already so large a part of the 
sustenance of the inhabitants, that the exportation 
of flour from the United States of America has 
nearly ceased ; and the small quantity of corn now 
required is drawn from the northern parts of Europe, 
or I’rom the Cape do Verd Islands. 

The attention of the Portuguese husbandmen is 
principally directed to the production of those ar- 
ticles which find their most ready vent in foreign 
countries, or which are raised with the least la- 
bour. Of the first sort is their wine, chiefly in the 
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pjriti^HK nortlicrn provinces. The quantity usually made is 
about 80,000 pipes of red, and (iO.OOO pipes of 
white. Of the lormcr about one Iialf is sent to 
r'iH^Kind, about one eighth to the other parts of 
r.oriluiiii l'.uroj)e, and the remainder to lirazil. Not 
moie llian (»r«e sixtii part of the while wine is (x- 
[lorteil to all ilie eounlries tif h'urope ; the rest is 
cither .sent to I’razil or is corsunied at iioinc; bur, 
i:. general, the I'ativcs drink wine of a (jualily far in- 
ierior to any that could find a vent in foreign mar- 
kets. The proiluelions that reipiiro but little la- 
boui, siieli as ehosnuts, almonds, oranges, lemons, 
■ind citrons, are profusely raised ; and, witli tlic 
onions anil garlic, form no small proportion (»f the 
'ilimeiit ol'tbe inhabit. ( )live trei‘s are plentiful, 
and the oil expiessed from their fruit f<»rms an iin- 
poit.'inr aitieU* (jI' Mistenance ; and though not of a 
quality or tlavour that is relished 1‘or the table in fo- 
reign eiainlries. it is a considerable article of export ; 
Ix'ing nsi (I by the woollen inanuf.ietureis of I'hig- 
land, Ilollamh and (lerm.iny, in their re.'^j^eelivc 
<»peiatioris. 

I'he Mil eoa^'ts of Portiigal ahoniul with excel- 
lent llsli, especially with Tnmi\s and Sardinia*-, and 
they, a> well as the rivcis, iiHbrd both occupation 
and food to .i great portion of the inhabitants; but 
the Mijtply Iron* tlieiii is inadequate to the wants of 
the populaiion^ wliosc eoii.suinpti(>n of' tliat kind of 
diet, lioiii tlieir adln rf.,ice to the fa.sts prescribed by 
the Catholu! religiim, is very great ; reipiiiiiig an 
annual iuqiorration of salted fish, wliicli is furnished 
hy the I’higlish and Americans, from the hanks of' 
Newfoundland, and by the Swedes, Norwtgians, and 
Duteli. 

'I'he inanufai torii s of Poitugal an in a vtiy lan- 
gintl state. NV itli the exception of the l(»v\er classes 
of people, who art' eiolhinl with lliiii doine.'-iic nni- 
nufaetiircs, or with the skins of their sheep, nearly 
the whole of the nation may ho said to he furnished 
with their apparel from Faigland, Holland, and (itr- 
many. The few maiuifactnres of Portugal are those 
ul cotton, at Alcolia/.a and Tomar; of linens, at 
(iinmarens, on the Ave ; of glass, at Leyria; anil of 
woollen cloths, at (luarda. 'I’he best good.s that arc 
m.ule in the kingdom, as eoiiqiared witii those of 
other countries, are the eambrie.s, siniting and fable 
linen.s, and sewing tlireads. In Lisbon aie made 
some silks, bats, and silver and plated wares. A 
late moht .superb service of plate, presented to the 
Duke of Wellington, made wholly by natives, sIiowk 
that they arc not deficient in taste in the goldsmith's 
art. 

Mii.cr.'il^. The mineral riches of Portugal have been much 
neglected. 'I'herc are mines of tin wJiicIi were for- 
merly worked to considerable extent, and much pro- 
fit, but are now abandoned. Besides these, tliere arc 
veinsof silver, iron, lead, and copper, none of which are 
wrought. The country abounds with most beautiful 
marbles, though many of the quarries arc at so great 
a distance from water conveyance, and the roacks arc 
so bad, that they w ill not repay, in the present con- 
dition of the kingdom, the cxpeiices attendant on 
carrying them to a market. 

The emigration of the court to Brazil destroyed 
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that colonial monopoly which, till that event, was Portugal, 
most rigidly maintained. Instead of being lbe''*V'"'^ 
point in which l)oth the w','ints and the produce of 
the colonies met, and were exchanged, the im- 
ports have been confined to what the parent .<itute 
lias ri qiiired for its con.-umptii)n ; and the exports 
ha\e been riAtricted to the wine.«, oil, and fruits, 
whieli weie sold to pureliasc the corn and other 
Mislenanee required to feed the people, and pro- 
cure clotliing from England and Holland. The 
sugar, cotton, and other productions (»f Brazil, are 
carried direct to the placc.s of consumption ; and from 
the same places the Brazilians obtain their supplies 
of Kuropean commodities, without the intervention 
of Portugal. .Next to wine and fruits the chief ex- 
port from Portugal is the bay salt, made from sca 
water, by natur«al evaporation, at St llbcj-. Tlie vessels 
which bring salted fi.-li usually take a part of their 
returns in tills aitieie. Near five hundred ve.ssels 
are annually loaded with salt, at St I'bes, and the 
quantity expi^rted is about 100,000 tons. Of late 
years wool lias been transported to England ; in one 
year nearly one million pounds weight; but a tax 
laid on that eommodity biTe lias opeiated nearly to 
exclude that of a coarse quality fruin our markets. 

The government of Portugal was a niunarehy CJovtrnmcnt 
of the most absolute kind. '1‘he several Boards or ^"^1 Laws. 
Councils, which carried on the administration, had 
no check or uvin voice in the measures that were 
adopted, but obeyed the orders of the King impli- 
citly ; ami it is generally understood, that in no 
Court did corruption and favoritism abound to an 
equal extent, 'rhe laws were u most incoherent 
mass, w’irhout fixed principles or regularity ; and 
the adininistrarion of them, whelluT hy »^upel■lo^ 
or infeiior judges, was pen cried by bribi ry, so a.H 
to Livoiir the piirposc.s of o])pre^sion rather than of 
justice. 

The reh’gion of the kingdom is the Roman Catho- Religion, 
lie, of the mo^L rigid, not to .'*ay of the most super- 
stition*!, desci iptioii. 'I'lic proportionate numbers of 
the clergy were greater than in any other country in 
Europe. 'I’lieie are llirLc. arclibishop.^, tliirleen bish- 
ops, and a prelate presiding over them, denoniinutcd 
the patriarch. 'J’he Inquisition was in full force, to 
check, in their earliest stages, the grow’th of any 
opinions liiat were thought to militate against the 
established f.iith. By some late regiilations tlie num- 
ber of tlie clergy has been reduced, and the Inqui- 
sition abolisluMi. 

Before the invasion by the armies of Buonaparte, 
the revenues of Portugal, including the sums drawn and Military 
from Brazil, were calculated to amount to about Strength. 
.S,0()0,000 Sterling. At the same period, the land 
force.s consisted of ;j0,000 men ; and tlie marine 
comprised '20 sail df the line, besides frigates, cor- 
vettes, and sloops. During the war, resources were 
called forth whiiii the nation never had imagined it 
possessed. Troops, notorious for indolence, w'nnt 
of discipline and filthiness, when placed under 
the command of British officers, became active, 
disciplined, and brave ; and bore no inconsidera- 
ble share of the clangers and succesftfiil con- 
tests which liberated their own country, Spain, 
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Poruj^al. nnd ultimatdy ll»c whole of Kuropc. When the 
(!ourt emigrated to liru/II, whore the marine of its 
ally was a holler jirotoeiion tlmn any she could fur- 
nish, Portugal huffervd her navy to dwindle, and she 
has now few large ships, that are capable of warlike 
operations. 

I'.niJr .Old 'i'l»t‘ inhabitants of Portiig.d are gc'nerally n robust, 
yet not uii industrious p(*ople. 'Hiey are enterpris- 
ing and pcrsevcn nig, p.ilwnl in adverse eircuinstances, 
excc.^.sively attaclieil ni »h(ir own religion and riis- 
toms; and, though temporary cireuinstances may 
seem to indicate the coot i ary, they retain a high 
s(“nse of loyally to their inonareh, and of snhmis-ion 
to their .spiritual superiors. 'I’lu* Portugese language 
is derived from the I.atin, of which it contains 
a great [>ro])orlion of woiils, tliougli mixed with 
many uther.s of Arabic origin. In the construction 
of Its senlence.s, it very nineli resembles the C'aslil- 
lian ; but the pionuneiation of the syllables differs 
coiiMderably ; and there are many words introduc- 
ed wliieh are peculiar to it.self, and wliose derivation 
it is diHicult to trace ; though probably they are 
to be found among .some of the tribes on the coast 
ot* llarbary. 

< flu,, Portugal contains twenty-two cities. The capital, 

• owns, :uij IJsbon, on the north .side ot the 'rngiis, distinguLsh- 

’ cd liy its excellent h.irboiir, by some siipeih buildings, 

its irregular svnf.iee, and disgustingly filthy streets, 
contains ()()() inhabitant.^ ; Oporto contains about 
b:>,00(), (’oimbra, l.^OOf); Pvora, lU.OOO: the other 
cities are ’.mall, poor, and le.ss popiilou.s-. The re- 
inaimler of the inhabitants oeeujiy (>17 towns and 
villagt.s. 'riie pioportion of agricultural la- 
houlCI.^ to the whole population is so ‘'mail, that, 
.scanty as are their liarvests, and favourable as the 
weather almost unirornily is for securing their fruits 
and corn, the l.ihours of tlie field, in auliiiiin, rc- 
ijuire numerous additional hands, wliieh are furni.sh- 
ed by the adjoining ^ipanish province of (inllicia. 
'Hie princijial sea ports arc Li.^bon, Oporto, and St 
IJbes. licMdes these, Viana, at the month of the 
river Lima, Aveiro, Sines, Serdao, Villa Nova, I*aro, 
and 'i'avira, have harbours, hiil generally accessible 
only tosmall vessefs; ui.d, except \'ianaand Faro, they 
have .scarcely any of her than a mere coasting trade. 

n.rciii lli». 'J’lie EncifclofUi'dia liring.s down the history of 
political events in PiM*tugaI to the conchi.sioii of 
the Convention of Ciiitra in August 180vS. 'fo- 
wards the close of that year, the armies wdiieh 
Spain had cc'llccted to oppose the invading forces of 
France being dispersed, Madrid having surrendered, 
and the Hiilisii troops under ^ir John Moore having 
been compelled to a precipitate retreat from the 
Peninsula ; the invasion of Portugal was again re- 
solved upon by the French with the fullest confi- 
dence of succe.s.s. 

Three armies were collected on the frontiers. One 
under Marshal Soult in Gallicia, a second under Ge- 
neral Lapissc at Salamanca, and a third on llie banks 
of the Tagus under Marshal Victor. The only op- 
position which could be presented was to the last of 
these corps, by an assemblage of the fugitives of the 
Spanish army wbicli (jcnerul Cucsta was attempting 
to reorganize. Consternation and dismay spread 


over the kingdom ; tlic garrison and stores were with- PoTtuqikl- 
draw'n from the frontier fortress of Almeida; the forts 
and balterits on tlie Tagus w’cre dismantled; and the 
Brttbh tr() 0 |)S in the vicinity of Lisbon were con- 
centrated ns jireparatory for instant embarkation. 

A war breaking out again, at this period, between 
Austria and I'lance, induced Buonaparte to witli- 
draw' from Sj):iin, and to take with him l.'i.OOO of 
lii.N he.st tioops, wliieh in some measure checked the 
rapid advance of his forces, and allowed an inter- 
val for preparation, which was sedulously improved 
in Portugal. General Bcresford, who had acejuired 
the confidence of the natives, was, at the suggestion 
of tlie British Government, appointed Marsliul and 
('ominander-in-Chicf of the armies of Portugal. 

'i'wenty thousand of the rortiigiie.se were taken into 
the pay of I'mglaiul, and British officerh were nomi- 
nated to the supiaior commissions in each hatlalion ; 
by which means a general system of ditcipline and 
subordination was (jiiickly esLabli.shed. lieinfoi/c- 
nienls of troops liom England, aiigmentin.g the 
army to IT/JOO men, had readied Li^-boii, and con- 
fidence Was in u great measure restored before a 
blow w^as struck. 

Marshal Soult at length having dispersed l!ic iron 
S[)ani.«h troops in (iallicia, and thus secured that 
province, ciifcrcil Portugal by the road of (’haves, 
lie was slightly opposed by General Friere, at the 
head of ii Portuguese army, who had intended to have 
roiircfl, on liia approach, to stronger ground nearer 
Oporto, In this design he was interrupted by the 
mutiny of a division of his troop.s, who, insisting on 
defending Chave.s, were shut up in that town, and 
in u few diys eompctled to surrender. As Soult 
advanced, Friere would have retreated, but the rest 
of hi.s army being without due subordination, were 
impatient to light ; and as he persisted in his iirudent 
plans a mutiny arose, when, under the suspicion of 
treachery, the Geneiul and hi.s Slalf w'cre massacred 
by the mutinous troop«. They then demanded a 
British olficer who would lead them to attack the 
enemy. Baron Ehen, a German in the British ser- 
vice, took the command, and gratified their wislies 
by fighting the unsuccessful battle of Carvalho ilii 
Este, where, alter some creditable elfori.s of indivi- 
dual bravery, the sabres of the enemy’s cavalry took 
ample vengeance on them for the murder of their late 
Commander. Soult llien iiive.'stcd Oporto, which 
had been strongly fortified, nnd was defended by aOO 
pieces of cannon, and a garrison ol‘ 20,000 men ; but 
the same insubordinatior. and want of confidence pre- 
vailed in the city ns had produced the disasters in the 
field; and, after an ill conducted defence of three 
days, it was taken by assault on the 20th March. 

'I he French soldiers, on entering the town, made an 
indiscriminate slaughter of the inliubitants, nnd dc* 
livered themselves up to every species of plunder and 
licentiousness ; and, though their Commander used 
efforts to repress their fury, he was unable to accom- 
plish it before the sufi'erings had continued u whole 
day and niglit. 

The day before tlic fall of Oporto, Victor had de* 
featerl the Spanish army commanded by Cuesta in 
the battle of Medellin. This event opened to the 
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rortuc;al. French an easy road to Libbon. General C'raddock, 
— British Commander, posted a corps oflna army 
of (jOUO men at Ahraiitcs, assembled the main body 
of his troops at Lcyria, and ll)c Forliiguese army at 
Tiioriiur. 

Such was the situation of atfairs in Portugal wlien, 
on the of April, Sir Arlliur Wellesley landed at 
Li^hoti to assume the chief commuiid of the armies 
of i'^ngland and Poriugal. 

The ill consequences of independent Commanders 
were visible in the movements of the French. The 
three armies of Soult, X'iclor, and Lapisse, wliicli, if 
tlireel(‘d by one Cliiel^ would long before this period 
have entered Lisbon in triumph, being disunited, and 
fearint; to be separately committed, lost the precious 
nn)mciils for action in suspense, or petty movements. 
Snult remained neaily a month at Ojiorto, in expeeta- 
lion of intelligence from the other (’omniaiulers, 
without uliieh he deemed it imprudent to move for- 
waid. In the iiienntime, the I'orfugucse troops had 
captui'i'd Chaves, and thus cut ofi’his direct commu- 
vacation with Spain by that route. The movements 
ot I.apis'.-e and \"iclor were equally hesitating. Sir 
Arlliur, on ;he other hand, being unfettered in his 
\ien.s, could act with decision and promptitude. On 
the tenth day from his landing, th(‘ British in Leyria, 
to the minioor of 10‘,()0(), began to move by Coim- 
bra and Avein), for the recovery of Oporto; whilst 
t)()()0 l*ortuguese under Beresford marched to cross 
the Douio at Lainego, and cut olf the enemy’s re- 
lieat l)y Amarante ; and the lorces at Ahrantes were 
lel’t in that city to keep in ciicck the army of N'ictor. 
'I'he British from Leyna first met the enemy on the 
lOtli May, on the hanks of the Vouga, and, after a 
blight aHair, drove them over the Douro, d'he float- 
ing bridge across that river was destroyed, and all the 
boats near Oporto weie secured by the French on the 
riglit bank ; thus the British (rencral found himself 
M jiarated from his antagonist by a rapid river, near- 
ly :HU) yaids broad, without any means of effeetiiig 
the jiassage across it. Sir Arthur then planned and 
suece.ssfiilly e.xeeuled the boldest pascuge of a river 
that is to he found on military records. He detacli- 
ed a body of troops under (leneial Muriay to Aviii- 
tas, five miles higher on the river, wlicre, if boats 
eouid not he found, a ford would admit of the troojis 
pas‘«ing; and sent (Jciicral SIierbrooL with the(aiards 
to the common ferry below the city ; whilst from the 
^iirra Convent, nearly opposite the town, he directed 
the passage in person, 'flic stream was excessively 
rapid, and the heights on the right bank considerable. 
B\ the aid of some inhabitants, two boats w’erc 
brought over from the enemy’s side, uiul in them, 
protected I)y tlie fire of a brigade of liglit guns three 
companies of the Buffs were ferried across. Soult, 
either despising the effort, or believing it to be mere- 
ly a feint to draw his attention from the main object, 
did not oppose the landing, but gave time to General 
Fagot, wlio commanded, to ascend the hank, and 
place the troops in a formidable attitude in a ruined 
building before he attacked them. He then brought 
up a considerable force, which w'as firmly resisted, 
and gained time for passing over several other bat- 
talions. General Puget was early wounded, and the 
command devolved on General llill| who was warm<« 


343 

ly engaged in contesting the post, when General Portugal. 
Murray appeared in sight, marching on the enemy’s 
left Hank. The (uinrj.s were then pushed across, 
and the French precipitately retired into the city. 

Soult discovered that he had been out-maiKnivred, 
and ordered the immediate retreat of his army ; but 
the British were already in the town, and charging 
up the streets. The confusion and precipitancy w'ilh 
which the Frer.cli Hed w.is far greater than can be 
readily imagined, and their panic .seemed to increase 
an they gained the open country. Never was tlic 
rout of an army more complete, when night put an 
end to the pursuit, and gave the enemy a lew hours 
respite. Soult, finding the bridge at .Amarante de- 
stroyed, ahaiuloned ail his artillery and wheel car- 
riages, and leaving the high road, took the mountain 
track to (iuiiiuiraens. Thus freed from every in- 
cumbrance, the hailne.^is of the roads favoured hks 
flight, and he gained a narrow puss on the shore near 
Salamonde, liefoie Biresford’s troops had reached 
llie .spot, as was projected, to intercept him. On the 
Ibth he renehed the fiontier, and the pin suit closed, 
as more important afiaiis retpiired attention to the 
south. Victor liad joined with I.apisse, uiul forced 
the passage of ‘he 'rugii^, at Alcantara; Iroiii whence 
they were advancing towards Li.sbi»n at the time that 
the victorious army from Oporto reached that river 
early in June ; when the enemy retired into Spain, 
and abandoned Portugal for the present. 

When Buonaparte had compelled Austria to eon- laio. 
elude a peace, h(‘ stood f>Iedge(i to his people and to 
the world to conquer Portugal, and “ to drive the 
British into the sea.*' His means fur effecting those 
objects uppf'ared iinliniiled ; whilst the Lnglish na- 
tion. desponding at the general ill mjcccss of the war, 
and dissatisfied iMih the waste of their inilitaiy 
strength in the Scheldt, were generally disposed to 
w'ilhilraw from tiu contest. 

Karly in Alaieli, however, the Parliament decid- 
ing with the .‘uhninistration to coiitinui w^ith vigour 
the defence of Portugal ; th . subsidiary force of llidt 
nation wa- increaved to .*?(), ()()0 men , and such of the 
Briti.<^h battalions us could be nndered effective after 
the elfeets of the ( lunate of Walehcren, were sent 
out to reinl‘in-eo tin- army. Tho iTcnch assembled 
an army of men under Marshal Ma.'«.'ena, in 

the vicinity of Salamancn, early in April; which 
could only he opposed by about 50,000 ; one-half 
composed of }oung Portuguese levies, yrt iintiieil in 
general action. 'Iho operations of the campaign 
commenced by the siogo of the Spanish city of Cui- 
dad iiodrigo, w hich, after a stout defence, capitulat- 
ed on the lOlh July. I'hcroad to Poitug.il was thus 
opened to the Frenel), who entered it, and besieged 
Almeida. Ouiiig to an e.xplosion, hy which all the 
powder in the garrison was destroyed, the Com- 
maiider was eoin|)L‘lled to surrender the latter end of 
August. 'I'he mad hy which Massena intended to 
force his way to Lisbon, soon became evident to the 
rival commander, and (he united British and l\)rtu- 
guesc armies were placed in such positions as were 
most likely to frustrate his intentions. The British 
Commander, during the whole progress of the ene- 
my, had employed the abundant means at his dispo- 
sal ia constructing a secure asylum in which he 
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rortugal. could cfFcctually make a head against the superior 
forces that were employed to drive him from the 
Peninsula, and to possess the capital of Portugal. 
Lisbon is situated on the extremity of an isthmus 
1‘ormcd by the ocean and the river 'lagus. Across 
this peninsula nature had drawn the outline of a 
strong defensive position, whicii the military art hud 
been secretly but sediili)U'«ly employed in rendering 
perfect. A track of country, tliiity miles in extent 
from the mouth of the small river Tirandra to Alhan- 
dra, on the 'lagU", was modt'iled into n held of bat- 
tle ; inountains were scarped perpendicularly, rivers 
dammed, and inundations formed. All roads that 
could favour the enemy were destroyed, and others 
made to facilitate the communications of the defen- 
ders; formidable works were erected to strengthen 
and support the weak parts ; whilst numerous can- 
non, planted on inaccessible posts, comniaiidcd the 
different approaches to them, and gave an equality of 
defence to the whole position. Hehind these de- 
fences tlie inhabitants of a district of nearly 20()0 
square miles were invited to retire with what of their 
substance they could convey, and were directed to 
destroy whatevi'r could not be removed, that might 
aiford support to the advancing uimy of Massena. 
'fhough these orders were but partially obeyed, yet, 
as far as they were executed, they contributed to the 
ultimate sueccbs of the defensive plan formed by Lord 
Wellington. 

With tills secure asylum in his rear, the British 
Commander could safely practise.alJ the mancnivres 
which tended to retard the approach of his antago- 
nist. IMassena, after the capture of Almeida, push- 
ed on with rapidity towards Coimbra, and meeting 
no opposition there, expected the British army was 
hastening to Lisbon to embark. 11c received a check 
at the rauuiitains of Busaco, but having turned that po- 
sition, the British slowly marched within thefoniiidubje 
lines so celebrated in military annals by tlie name of 
Torres Tairas, The day after the fjih of October 
Marquis Romano joined the British army with bOOO 
Spanish troops ; and on the next day INlasscna first 
discovered the formidable works wineli covered lii.« 
antagonists. ** To judge,'* says an cye-wilness, “ from 
the instant halt lie made, and from the retrograde 
movement which followed, as soon as it became dark, 
they struck liiin us much with dismay as astonish- 
ment, and three days elapsed before he again ventur- 
ed to the same spot." After some slight efforts to 
ascertain the nature of the defences, the French re- 
mained a month without any movement, merely send- 
ing out strong parties to their rear to ascertain the 
nature and resources of the country, from which alone 
they could hope to draw sustenance. I'lic irregular 
troops of J^ortugal pressed him on all sides, and con- 
tracted the limits from which supplies could be ob- 
tained ; and a division of them captured the sick and 
wounded of the French to the number of .'lOOCl men, 
which, in the haste of his progress, Massena had 
left at Coimbra. 

On the 14>th November the Fiench army, to be 
nearer their supplies, retrograded towards Santarem 
and Thomar, where they fortified their position, and 
were followed by the British to Cartaxo, from wlicucc 
they were ready to fall back on their lines, should 
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the enemy receive such reinforcements as to render PuitugiJ. 
it necessary. Jn this situation the two armies 
tnained; the Knglisli receiving from Lisbon abundant 
supplies, uhich were sent by sea, and the French ex- 
hausting the country in their rear till scarcity pro- 
duced disease, and rapidly thinned tlieir ranks. 

Tliougli reinforcements were sent to them, the deso- 
late state of the country made them a burden, rather 
than an ussistance to their coadjutors. After thus 
remaining in sight of each other till the 7tJi March 
1810, a period of five inactive months, without a 
prospect of decisive action, the French were compel- 
led to commence their retreat, just at the moment 
when the Britisli had received a reinforcement of 
7000 fresh troops. At the commencement of their 
retreat the loss in the Fitnch army since it had en- 
tered I’ortugal amounted to more than ‘i(),000 men. 
Disgusting accumulations of filth, and remains of the 
most unhealthy kind of food, with the wretched and 
squalid appearance of most of the prisoners, and the 
neglected and unprovided state of the liospilals, suf- 
ficiently testified the miserable condition to whicli 
tlie invaders wore reduced, and accounts for so pro- 
digious a mortality beyond that inflicted by the sv\ ord. 

The sun'erings and losses of the I'rencii, however, 
were nothing in comparison with those which ilieii 
visitation hud indicted on Portugal and its inhabit- 
ants. A wide extent of country remained for five 
months with scarcely an inhabitant; every thing It 
contained was devoured by tlie enemy or destroyed 
by the season. In the space immediately bounding 
the positions of the tw o armies, which was not per- 
manently occupied by either, the harvest peri^hed in 
the ground, and the fruit loll rotten from the tree.‘» ; 
docks of innumerable small birds, as if drawn to the 
.spot by instinct, fattened unmolested on the unga- 
thcred grapes ; and latterly the very wolves, con- 
scious of security, or rendered more daring by the 
absence of their accustomed prey, prowled about, 
masters of the territory, reluctantly giving way to tlie 
cavalry patroles whicli occasionally crossed their 
track. 

Many of the wretched inhabitants who had ne- 
glected the warning voice that invited them within 
the lines, passed tiie w hole season of winter, exposed 
to its inclemencies, in the neighbouring woods or 
mountains, subsisting merely on roots and herbs; and 
on the advance of the allies, returned to (heir ruined 
homes with bodies emaciated from abstinence, and 
intellects impaired by long continued apprehension ; 
among these were girls of IG, who, become ideots, 
resembled in person women of 50. At the depar- 
ture of the French, in many districts neither a living 
animal nor an article of subsistence was to be found. 

The official account of the Moniieur correctly and 
unblushingly states, that ** the towms and villages 
were deserted, the mills dcstroye.i, the wine running 
in the gutters, the corn stalks burnt, the furniture 
broken ; and not u horse, a mule, an ass, a cow, or 
even a goat, to be seen.’’ 

The retreat conducted by Ma.ssena exhibited great 
military talents, and every movement was made with 
such skill and celerity, that his active and indefatig- 
able opponent could gain but few advantages over 
him. The rapid pursuit in a few days carried the 
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F*oriugAi. allied armies farther than their supplies could reach 
them, and they were obliged to halt till provisions 
could overtake them. Massena availed himself 
of these circumstances to retire out of Portugal, 
after throwing supplies into the fortress of Almeida. 
The retreat of the French was conducted with so 
much ability, that its loss, both by the sword and in 
prisoners, did not exceed 5000 men ; that of the allies 
being under 650. Having thus freely bestowed the 
tribute of praise justly due to the French as soldiers, 
it is but proper to notice their conduct as men, and 
to state, on the authority of an eye-witness, that the 
unnecessary cruelties and wanton devastation which 
marked every step of their retreat, were such as to 
cast a shade over their character which no military 
glory can eflface, and to stamp them rather as san- 
guinary and unprincipled banditti, than as the orga- 
nized warriors of a civilized state. 

The I'rcnch army was reinforced and refitted 
at iSalamanca, returned to Portugal in the begin- 
ning of May, and made several movements and at- 
tacks, some of a very important nature, to prevent 
the British from capturing Almeida ; but having been 
foiled ill every attempt, they retired and left that 
fortress to its fate ; the garrison of which evacuated 
it, and forced their way in a most spirited manner 
through the British army that surrounded them. 
With this operation the scene of war closed In Por- 
tugal ; for though, during the sieges of Cuidad Rod- 
rigo and Badajo/, and in the attempt made hy Mar- 
raont, some parts of that kingdom were included in 
the theatre of hostilities, they never extended be- 
yond the frontiers. The other events of this import- 
ant war belong rather to the history of Spain ^nd 
of France than to that of Portugal, though in all 
the operations the troops of that nation bore an ac- 
tive and conspicuous part. 

After the dissolution of the government of Buo- 
naparte, the troops of Portugal were marched to their 
own country ; but before the proper measures for 
reducing their numbers were adoptedp his return 
from Elba again set them in active movement, till 
the decisive battle of Waterloo once more permitted 
them to rest. The state of the country was, how- 
ever, by no means tranquil. The absence of their 
Court in Brazil, the little influence enjoyed by the 
Regency, the calls for pecuniary aid from the Pro- 
vinces, and especially the large army being still 
kept up, and its command continued in foreign hands, 
with the spirit of insubordination prevailing among the 
native officers, gave sufficient grounds to apprehend 
that convulsions must ensue. A conspiracy, of a 
very extensive nature, was timely discovered in the 
army, and its progress cliecked, but without the spirit 
which generated it being extirpated. This was strong- 
ly exhibited afterwards, when 10,000 men, who had 
been ordered to embark for Brazil, revolted, and 
showed such determination, that the Regency was 
compelled to yield to their wishes. Portugal felt that 
the order of nature was inverted, and the parent state 
become a dependent on her own colony. Conflict- 
ing claims between the Regency and the Command- 
er of the Forces induced Lord Beresford to repair 
to Rio de Janeiro, to obtain fresh instructions, and 
probably additional authority from the King. In his 
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absence a revolution broke forth, which, giving to PoreugaJ. 
Portugal a new aspect, renders all accounts of its 
present condition doubtful, and leaves to conjecture 
what maybe the result of the circumstances in which 
she is placed. 

The first symptoms of this revolution were exhi- 
bited at Oporto, and the first movements were made 
on the S24*th August 18^0, in the 18th regiment, un- 
der the command of Don Bernardo de ('astro e Se- 
pulveda, in which he was supported by the other 
troops in that garrison, and, as is supposed, by the 
civil authorities of the city. A provincial Junta of 
18 members was chosen by acclamation, who issued 
a proclamation to quiet the apprehensions of the 
British officers. Sepulveda was opposed by C'ount 
Amarante, the commander of the troops in the pro- 
vince Tras 08 Montes ; but on marching towards him, 
in the end of August, that officer was forsaken by 
his troops, who joined thq insurgents, and rendered 
it necessary for him to take refuge in Spain. 

Sepulveda then advanced with his army towards 
JJsbon, and reached Coimbra, where the Junta of 
Oporto followed him and held thcM'r sittings. The 
Regency of the kingdom in Lisbon acted with inde- 
cision, or perhaps with treachery. On the :^9th Au- 
gust, they issued a proclamation denouncing the 
transactions that had taken place at Oporto, and call- 
ing on the inhabitants and military to oppose their 
progress; and, on the Xst September, issued another, 
by which they directed the assembling of the Cortes 
of the kingdom according to its ancient institution. 

Before the period had arrived for the convocation of 
the assembly, an event occurred ivliich wholly frus- 
trated the plan projected by the Junta of Regency. 

It had been usual to celebrate, on the 15th Septem- 
ber, the deliverance of Portugal from the French in- 
vaders. The Junta fearing to assemble, in the agi- 
tated state of the public mind, such a concourse ui 
people as usually met on that day, resolved to omit 
the ceremony ; but the troops, at the instigation of 
the native officers, paraded without orders, and, be- 
fore they separated, deposed the Government, and 
installed a temporary Council to rule. The Junta 
of Oporto, who w'ere at Coimbra, soon received in- 
telligence of the occurrences in Lisbon, and reached 
the capital on the 1st October. Before any agree- 
ment between the two Juntas had been made, the 
arrival of Lord Beresford, from Brazil, in an English 
ship of the line, caused great consternation. The 
soldiers were known to be attached to him, his powers 
were presumed to be extensive, and the acclamations 
which the native officers had drawn forth from the 
troops could not be depended on. The two .luntas, 
agreeing in nothing else, united, however, to prevent 
his landing ; and after some incfiectual efforts to open 
an intercourse, he departed for England. When 
left to themselves, divisions of the most embittered 
kind arose among the insurgents. The partizaiis of 
the Junta of Oporto were the most furious; and 
having placed at the head of the troops one of their 
own pariizans, the Junta of Lisbon was surround- 
ed on the 11th November, the meeting dissolved, 
and a proclamation issued declaring the adoption of 
the Spanish constitution. The ascendancy of this 
violent party was but short. Texcira, who had com- 
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Portii^ii nnndod the troo|)«, changed his views; and through 
•' Ills nuans the more moderate party were put in pos- 
«.urip.)v. cr. of’pov.cr. l\v thoin the Curies was convok- 

~ ed, and the Spani*Ii constitution voted ns far only as 
it should suit the circumstances of Portugal. The 
mode oi’ election of one deputy to SO, 000 inhabitants, 
ns prescribed by the S|)Jnl^ll plan, was adopted ; and 
when the assembly met, it was found that few men 
ol wealth or family were chosen. Tlic us«embly as- 
sumed all power, uniting the cxerulive, judicial, and 
legislative authority, in their ow'n body. 'Fhe King 
was induced to return from Urazil, but on his arrival 
found himself n mcie cypher; every one in wdiom 
lie had any confidence being carefully kept from bis 
presence, and some of the ministers, who had ac- 
companied him, being committed to prison. The 
Cories have since occupied themselves in framing a 
constitution and a eodeol laws; but have made no such 
progress in either as can enable any certain judgment 
to be formed of what may be the result of their deli- 
berations. In the meantime, the inhabitants of brazil 
have established a government, in elfcct independent 
of Portugal, with the Prince Jlegent at its head. 
The troops that have been sent to that country have 
revolted to the Hrazilians, and tlicir oHicers being 
diMniascd, have been sent back to Kurope. The 
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state of the finincci has so much deleriorntcd, that Portusal 
there is not money siiflicient to pay even the troops, 1* 
who arc six mouths in nrrear; and the civil officers 
and creditois of the state ore in a still more lament- 
able situation. There is no power to put in execu- 
tion the decree.** that issue from the Cortr.*! ; and that 
body has not sufficient unity of mind to enact a series 
of laws consistent with themselves. 

Whether it w'ns wise to attempt the c.stablishnient 
of a democracy, in a country where the priests of 
various kinds, ihe military, and the officers of the 
state, comprise onc-fifrh of tlie male population, it 
is not for iis to determine ; but so wretched wms the 
previous condition of the Portuguese government, 
that it is scarcely ))0.s!:iblc the revolution can leave 
the country in a worse state than lliat which preced- 
ed if. 

Sec rJrniDitns de In Cvo^rafin Nnlutal ?/ Polilicn 
dr Kxpntia y PorH/jrnf, por Uon I‘*i(lor() dr Antillon. 
Alrniorin sohrr as causas dti dfffcrniir populace' dc 
Po}fus[nIt por Joze Joaquin Sin res de Ibirro*-. 

1 .ink’s Travels lliroti^/t France^ Spmn, and Portu^id. 

•loncs’s ^Var in Spam and PortnonL ('antpnfines dr 
r Arnu-e de Poriuonl^ par M. (/iiingret, Clu-f de ba- 
tallion. Kssai Statist ique sitr ic llopninnv de Portu^ 
gal, par Adrien balbi. ‘ (w'. w.) 
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liksiory iif J jjj, invention nf gunpowder is popularly ascrib- 
(•tinpoHi cr. ^ j l^arthold Schwartz, a (.lerinim monk and 
alchemist, anil the date of the discovery is further 
supposed til have been in 1,‘512(). The prior claims 
of our countryman, Roger bacon, such as they 
arc, arc however unijuestionuble ; as this substance 
is described in his writing.s about the year 1270; 
or ciglity yeais before the time of the supposed dis- 
covery of Schw'arlz. lUit even bacon ha^ as little 
title to this invention as his supposed rival ; nor, in- 
deed, when we exiiininc his own description of this 
then wonderful compound, do we perceive that he 
niake.s any claim to have been the discoverer. On the 
contrary, he quotes it us a w'cll known substence, in 
common use all over the world for making squibs to 
amuse children. So pertinacious are vulgar errors. 
The passage in bacon stands as follows: ** Kx hoc 
ludicro piierili, quod fit in mult is mundi partihus, 
scilicet, ut inslrumento facto ;ui qiinnlitatcm polheis 
buinani, ex violent ia sal is qui siilputrat' vocatui, tain 
horribiles eonus nascitur.” This is the description 
of a parchment cracker. In riiptura tarn modici 
pergameni, quod iortis tonitrum cxccderc riigitum 
ct corruscationem maximain sui .Juminis jubar exce- 
dit." Thus the claim is shifted without difiiculty 
from bacon, and, as Dutens thinks he can show, is 
removed to Magnus ('iriecus, whose MS. he quotes, 
and from which Tie presumes that bacon derived the 
invention ; allhougli, by his own show ing, bacon 
need not have consulted an obscure writing for an 
invention of general notoritty. 'Mie title of the MS. 
in question is us follows: Incipli L tier Ignium a 


Marco (Jneco perscriplus, rujus virtns ct efficaciu 
est fi\ coinburendum ho^te.•*, tarn in irrnri quam in 
terra;” .so that even the military usr.s of gunpowder 
were then know'n. In the .same MS. are contained 
directions for making a rocket, which we dare not 
quote on account of its length, hut it i.s .such as to 
prove that the nature of this firework wu.s tliorough- 
ly understood. It is even remarkable tliat he re- 
conimends particularly the ch.ircoal of willow wood, 
which wc moderns h.'ive found by experience to be 
among the best for all the jnirposes of gunpowili'r. 

Tiiiisfcir, akliongh weha\en()t fixed llie dale of the 
invention, we have curried it, not only beyond bacon, 
but even beyond this supposed predecessor; as hehitn- 
self docs not pretend to be the inventor, but the com- 
piler, of a Lihrr Jgniinn; a treati**e on pyrolechny. 
If, in uttcinpiing to a.sccnd still higher, the evidence 
becomes moio rare and more obscure, time are .still 
insuperable facts to prove tliat its antiquity is far 
greater ; however impo.*^sible it may In.* to approxi- 
mate to the date of the invention, far less to assign 
that which seems buried among the ohseurities of 
Oriental learning, 'fhe question of gunpowder, a* 
applied to Artillery, is a separate one; but there is 
abundant reason to believe that this compound was not 
only used in .some form or other as an explosive and 
coinbustiblesubstance, but was even applied to military 
purposes; it may be in the shape of rockets or other 
fireworks, which, for objects of am uscmeiit At least, have 
been familiar to the Chinese beyond all record. 

The earliest dale to which we can refer the know- 
ledge of gunpowder, in defect of a sufficiently re- 
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(iuiipowiicr. mote acquaintance wiili Oriental History, is 355 
-A.C. ; aitliou^li, from the very nature ot* thirt evi- 
dence, it follows that it was tiicn not only known to 
the eastern nations, but that it must have long been 
so ; since, even at that early period, it was applied 
to warlike purposes. In the code of Hindoo laws, 
indeed, where it is mentioned, it is referred to a pe« 
riod which Oriental antiquaries have considered as 
coincident with the time of Moses. But the evi- 
dence to which we more particularly allude, is found 
in a passage of the Life of Apollonius Tyanueus by 
I’hilostratiis, ; the purport of which is, that Alexander 
was unwilling to attack the Oxydracm, who lived be- 
tween the Hypliasis and the Ganges, because they 
were under the care of the gods, and overthrew their 
enemies with thunder and lightning, which they shot 
from their walls. The same tale is told of the re- 
pulses experienced in this country by Hercules and 
ihicchus. 

Tiie next of these early dates, in which also our 
evidence is imperfect, is 21^2 A. C., but the eatublish- 
ment of the truth of the last would render this one 
more credible. In the defence of Syracuse by 
Archimedes, Vitruvius relates that one ot his engines 
threw luge stones with a great noise 4 a description 
which dues not apply to any of the mechanical urtii- 
ItM'y of tlie ancients. On a notice so superficial, we 
iimst not, however, lay too much stress ; and here 
end^ all tlio information which we have yet procured 
ropecling the earliest knowledge of gunpowder. It 
'ceins, however, to bo so decidedly capable of being 
traced fro.n the East, through the intervention of the 
Vral)4, that there can he iitilo doubt of its bcinL£an 
Oriel. tal invention, and of its having been tiAce 
imported into Europe; and, indeed, the military use 
of rockets ill the armies of India ascends to u period 
lievoiul record. 

Of the earliest period at wlilch it was known in 
(diiiui, we have, in defect of their own evidence, on- 
ly tlie tedliniony of Uti'ano, an Italian author, who 
allirms lliat nut only gunpowder, hut ordnance, was 
in use in tli.it nation in the year SJ A. 1).; and that 
cannuii were, in his day, remaining from the most 
anciLMit times, in some of the maritime provinces, 
made both of iron and bras-. Hence some writers 
pre««unie, that the Chinese communicated the inven- 
tion to the Indians ; while it lias also been said, but 
on no sullitient authority, that they themselves re- 
ceived it from Tartary ; — a nation respecting which 
we know little or nothing, and in whicii we should 
not be inclined to look for an early acquaintance 
with the arts. This, how'cvcr, refers to a date 
so lute as 917 ; so that, if there is any dependence to 
he f laced on the Indian and Chinese liyp()thesi.<, the 
'J'arlars must themselves have borrowed the inven- 
tion from those to wliom they are said to have lent 
it. 

There Is after this a long blank ; and the first au- 
thor on the subject chut wo have discovered is in 
1 2 I'D, twenty years before the date of Bacon’s nar- 
rative. This is an Arabic writer, in the Kscurial 
collection, who is translated by Casiri. His de- 
scription is such, that it niny apply both to rockets 
and to s'hcli.s. In the fernicr ca>e, it only proves the 
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knowledge of the detonating compound; the latter, Gunpowder, 
were it proved, W'ould show that they w’ere also ac- ^ ^ 

quainted with tijiwe.usc of ordnance ; although it is 
not impossible but that such projectiles might have 
been thrown by mechanical artillery. 

As the invention of gunpowder has been popular- 
ly attributed to Bacon and to Schwartz, so the u^o 
of ordnance has been referred to the time of the 
field of Cressy, or 131(). 'Fo pass over tlie Chinese 
hypothesis on this part of the .subject, we shall find 
that cannon was knowm at least us early us 1312. 

This we derive from the source quoted by Ca- 
siii; from Arabian writeis who describe the use of 
ordnance in 1312 and in 1323 ; while, if Barbour is 
to bo tru.»ted, Edward 111. was also provided with 
some pieces of artillery in 1327; and Ecre Daniel 
asserts that cannon was known to the Erench in 
1338. We need not carry this discus.«<ion lower; 
though, in favour of the Oriental origin of this in- 
vention, we would still remark, that artillery was 
much in use in the Mediterranean when it was still 
little used elsewhere ; as by the Venetians against 
Genoa, in 1380, and by .\lphonso XI. in his wars 
ag.iiust the Moors. 

Composition of Gunpotodei^ 

The present composition of the Chinese corre- 
sponds 80 nearly with our own, that the dilfcrence is 
nearly insensible ; hut whether it hud arrived at that 
degree of perfection in their ancient periods, we 
have no means of knowing. Neither can we judge 
of Its nature and power as known to the Arabj>. 

But, in our own country, it was very late in arriving 
at its present statu of perfection ; nor do the various 
proportions given by one of onr earlic.st writers on 
the subject, argue much in favour ol their cliemicai 
knowledge, or turn for cxpcnminrs. l*oler W'liitc- 
liornc, who wrote in 1.'373, gives numerous propoi- 
tioiis, without seeming well aware of tin if respcclivo 
values; and, respecting somj of them, it is easy to 
see that thiy were scaicely fit for sijuibs, much less 
for the purpose of proj(*cling shot. Such is nitre, 
sulphur, ciiarcoii, e(|nal parts; while, in the very op- 
posite e.\tiTme, we have nitre 12 paits, svilphur .and 
charcoal, of each 3 purls; and, still worse, nitre 27 
to 3 of the oilnr two ingredients ; or nine, IS parts, 
with 7 of siilpluir and 3 of charcoal. Here, sucli 
as thc^e compusiiions are, want of expciiencc can 
scarcely be pltudeii, as they are not better than 
those given by N)e, ii\ 1.380. In France also, .tlie 
composition, at 110 very remote pciiod, was nitre .‘0, 
sulphur 1(), charcoal 31; from which it varied to, 
nitre ()7i sulphur 13, charcoal 20, and to mire Si, 
sulphui 8, charcoal 8 : these diiferenccs being sup- 
posed necessary fojr the larger cannon, ai.d the 
smuller progressively ; the last being their musket 
powder. 

But as w'c cannot afford space to describe the gra- 
dual progress of improvement in the composition ot 
gunpowder, wc shall now state the proportions at 
present in use in different nations. 'I'hey do not ma- 
rerially differ from each other, although if is nr.quet- 
tionable that they arc not all of equal power. 
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Niire. 

Sulphur. 

Charcoal. 

('hinu, 

75i 

Hi 

75 

10 

Hi 

Italy 

121 

12 i 

16 

18J 


9 

Kusbia 

70 

Hi 

Poland, 

HO 

S 

12 

Iferiic, 

70 

10 

14 

France, three proportions, ac- 
cording to Guyton Morveau, 
and the Committee of Public f A 

7fi 


15 

Safety, ] B 

77 

7 

17 

O' 

SO 

5 

15 

Uo. according to Cliaptal, 

77 

9 

11 

Do. at present in use: f Ordnance, 

7.'5 


12i 

three kinds, -j Small Arms. 

7H 

10 

12 

(Mining, 

05 

20 

15 

Do. recommended by Proust, 

78 

9 

13 

Piedmont, according to Antoni, ... 

7»: 

142 

ii.y 

lIolIaiHi, 

70 

14' 

u 

England, Govcrimient, 

! 7r> 

10 

15 


The proportions in the coimnercial gunpowder 
oi' England vary irideiinitely, according to the views 
of the nuinufucturer respecting the markets, tlie 
price, and oilier matters. Clieapness being the lead- 
ing object where it is only made i'or sale, and the 
nitre being the only expensive article, the proportion 
of this is diniini.died, and those of the other two in- 
gredients increased. The worst is made for the 
(jiiineu trade, and, if we are not misinformed, that 
for the Canada trade is nearly as bad, while the next 
upwards in the scale is that sold to Turkey, Wc 
have never met any specimen in which there was less 
than (\*2 of nitre ; hut have reason to believe that some 
of the inferior kinds do not contain more than 50. 
h'or the use of miners it also is made witii a low pro- 
portion of nitre; producing advantages in mining 
not intended by the makers, whose only object was 
to munufaclure a cheap article. But the proportions 
of all the cumnicrciul powders are very inconstant, 
even when furnished 5ona fide to government, as it 
is impossible to prevent the workmen from purloin- 
ing the nitre, and replacing it with the cheapest in- 
gredients. 

It is not for want of experiments if greater unifor- 
mity has not been attained in these compositions, 
and if all adhere to their owp. Baptista Porta was 
one of the first who made accurate investigations on 
this subject ; and, as long ago as he fixed on 

the proportions now used in France. Beaumf^ 
some time ago, fixed on.80 of nitre, 5 of sulphur, and 
1 5 of charcoal ; and the opinion^ of Morveau, Chap- 
tal, and Proust, arc displayed in the preceding table. 
It is easy to account for these differences of opinion, 
when we recollect the nuincrous accessary circum- 
stances which modiiy or vitiate the results obtained 
from practice. With the very »umc power it is 
scarcely possible to procure uniform ones, as is well 
known to Artillerists : and licncc, from practice alone, 
unless with an enormous number of trials, no certain 
conclusions can be drawn. It will, indeed, appear, 
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that under various proportions, the effects may real- Gunpowder 
ly be the same; because, as the force of powder 
pends partly on the quantity of gas generated, and 
partly on the heat to which it is raised, any deficien- 
cy on the one hand may be compensated by an in- 
crease on the other. Thus, us the greater quantity 
of gas is produced by the largest proportion of char- 
coal, the greater heat is caused by augmenting that 
of the sulphur. In all the trials that have been 
made in this country, no reason has been found for 
varying from the proportion 75 nitre, 10 sulphur, and 
15 charcoal ; and the same is used for arms of all 
calibres — the only difference for the respective arms 
being made in the sizes of the grains. 

It is proper, on this subject, to state, that while 
the explosive power depends fundamentally on the 
quantity of gas that is permanently generated, that 
gas is almost entirely produced by the combustion of 
the charcoal; the nitre being the cause of that com- 
bustion, and furni.shing one pait of the generated gas 
from its decomposed acid, as it does the other by 
converting the charcoal into carbonic acid. Were 
nothing else required, therefore, to produce the ef- 
fect, the best powder would consist of nitre and char- 
coal alone; as the sulphur consumes a considerable 
part of the oxygen of the nitric acid, without adding 
any thing to the permanently elastic gas. But as 
there are two other important elements in this pro- 
blem, namely, the rapidity of the inHammation and 
the heat, the sulphur becomes an indispimsable ingre- 
dient ; while, by expanding the gas at the moment of 
explosion, it more than compensates for the diminu- 
tion of permanent bulk wiiich it causes. Perhapt;. 
on His compound view of the subject, M. Beaume's 
composition is really the best, abstracteilly consider- 
ed ; as the nitre is sufficient to burn the whole of the 
sulphur and the charcoal also, and as both the degree 
of heat and the quantity of gas seem to be best ba- 
lanced for the intended efiect. But a composition of 
this accurate nature requires equal accuracy of mix- 
ture and manufacture; and as that is scarcelv attain- 
able on the great scale, it is found better so to in- 
crease the sulphur and charcoal us to insure the total 
decomposition of the nitre, this being fuither an ob- 
ject of economy. 

^Sportsmen, us well as Artillerists, ought to know* 
that the fouling of their barrels after firing is in a di- 
rect ratio of the weakness and badness of their pow- 
der; and this effect is most completely obviated by 
using M. BcaumfVs, or any similar mixture- Not only 
docs the feebleness of such powder prevent the bar- 
rel from being swept clean at the explosion, hut as 
the foulness consists chiefly in a mixture of the car- 
bonat and sulphat of potash with charcoal, that be- 
comes necessarily greatest wherever the nitre is re- 
duced in quantity for the purpose of introducing the 
cheaper ingredients. The analysis of powder, at 
least as fur as that ingredient is concerned, is so ea- 
sily made, that every one who feels an interest in his 
success as a sportsman, should examine what he 
uses ; as the very worst mixture can be rendered 
beautiful to the eye by a minute grain and a high 
polish. 

The British Government use but one propor- 
tion for all services. As far as artillery and mus- 
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Ounpovdcr. ketry are concerned, we do not consider this as 
^ ' of much moment ; or that any material object 

would be obtained by using different ones, pro- 
portioned to the respective calibres. But we con- 
sider that they commit a great error in adopting the 
same for the mining service ; and that some of the 
failures caused in our wars, in attempting to blow up 
works or demolish bridges, have been produced by 
the very excellence of the powder, — by its too great 
strength, in short. To take the case of common 
blast- mining as a simple one, and to put the extreme 
case of all; if it be attempted to spring a rock by the 
powder of chloradc of potash, either the plug will be 
blown out, or a very narrow space round the mine 
will be broken. With the best musket or cannon 
powder the same effects, but in a less degree, follow. 
Here the miners' pow'der, which seldom contains as 
much as 60 per cent, of saltpetre, is effectual ; and, 
what is more, it is rendered still more active by being 
damp from careless keeping, or from remaining some 
time in the mine before it is fired. Mathematicians 
will immediately see the solution of this apparent in- 
congruity, by recollecting that the element of time is 
an ingredient in tho problem. With too great a ve- 
locity the parts of the general mass nearest to the 
acting force are disintegrated ; so that not only is the 
force expended in this act, but the gas thus escapes 
from tlie 0|)cning. Wiiii a power acting more slow- 
ly, the whole mass, or u much larger one at least 
than in the first case, is moved ; and thus the rock is 
widely shaken, although not blown into the air. It 
will be found practically, that the further the frag- 
ments are dispersed, the less is tlic effect ; and tlius 
the mine which is most dangerous to the workman, is 
also, the least efficacious. 

It is from tin's variation respecting the power of 
gunpowder, hitherto unattended to, from confound- 
ing impulse and pressure, to which at least it bears a 
certain relation, that so many different opinions have 
been entertained respecting the force of powder in 
particular eases. Hence also have arisen variou.s 
projects for inci easing its efficacy; among which 
quick-lime has been repeatedly recommended. In 
mining it does actually increase the effect, though not 
the force. It diminishes the force, on the contrary; 
and it is from that very cause' that it is more effectual 
in mining or shaking a rock. The same object can 
be obtained by a mixture of sawdust ; but it must 
also be remembered, that this will not happen unless 
good powder be used. Ordinary miners’ powder 
will not often bear this kind of dilution. It is easy 
now to apply this principle to military mining, where 
the object is to produce as extensive a shock as pos- 
sible. Mathematicians have calculated the globes of 
compression for certain charges ; but it will be found 
that these will vary so much, according to the 
strength of the material, that the conclusions cannot 
be depended on. This is a very important problem, 
however ; because the destruction of a work tlepends 
on the area of the base of the paraboloid, or what- 
ever else the figure is, which the explosion produces. 
We dare not, however, enter further on this subject, 
as it would lead us beyond our limits. 

On the Choice and Examination of the Materials^ 
Nitre, as it is imported from India, whence all 
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that is used in this country is procured, is mixed Gunpowder, 
with much dirt and with some salts, consisting chief- 
ly of the nitrats and muriats of lime, and of muriat of 
potash. As the deliquescent salts, in particular, are 
extremely injurious, from their property of attracting 
moisture, it is most important that the nitre to be 
used in gunpowder should be thoroughly refined. For 
this purpose rain water ought to be used if possible, 
and if not, such river or other waters as are found, 
on trial by the appropriate tests, to contain the least 
quantity of saline matters. The nitre is first boiled, 
and the grosser impurities separated by filtering 
through hempen bags, afler which it is crystallized. 

After draining, one washing is sufficient to render 
the first crystallization sufRciently pure; but the sub- 
sequent ones require repeated solution and crystal- 
lization before all the foreign salts can be separated. 

We need not, however, dwell on this subject, and 
shall only add, that no nitre ought to be used unless 
it will stand the tests of nitrat of silver andofenrbo- 
nat of potash, without exhibiting a precipitate. 

It is held necessary that the nitre should be tho- 
roughly dried; and, accordingly, much unnecessary 
labour is bestowed on this object, since it must be 
moist?ried in the mill when the composition is sub- 
mitted to the rollers. 'J’hc only real use in drying it 
is to enable thcwoikmun more easily to allot the true 
weight, which might equally well bedonc byanaverage 
and an experiment. We should scarcely have no- 
ticed this, bur that the French maniifarturers boast 
much of the superiority which they derive from re- 
ducing the nitre to minute crystals, by agitating the 
solution. In the royal mills it is further the practice 
to fuse the nitre into large cakes. Hy this method 
it is speedily dried, easily stored away, and protect- 
ed from depredation. These advantages are held to 
be sufficient to coinpeii.sate the expencc; but it 
ought to be reincMibered that there is a degree of 
hazard in the process; as, if the salt should be over- 
heated, it might be so far decomposed us to liuve a 
portion of potash united will. it. 

Sulphur, us it is received from Sicily, the great 
emporium of this commodity, is mixed with a con- 
siderable proportion of lime, while a portion of it is 
also combined with that substance, forming calcare- 
ous liepar, or sulpburct of lime. IVom this and the 
grosser accidental matters it is purified by melting; 
the sulphurct and the earth subsiding to the bottom 
of the mould, so us to admit of being mechanically 
separated. This residue, yielding no more pure sul- 
phur by (hat process, is afterwards submitted to dis- 
tillation. When the sublimed material is to be used, 
it requires previous washing, till it is entirely freed 
from the sulphuric acid adhering to it, and it may be 
tested for this purpose by means of the muriat of ba- 
rytes. The fused sulphur, if doubted of, may be 
submitted to combustion, and the residue noted; 
but a little deHciency in the purity of this ingredient 
is of no moment. 

With respect to the charcoal, there is considerably 
more nicety required than is generally imagined. 

The soft woods have been preferred from time im- 
memorial ; since even in tho receipt of Magnus Grn:- 
cus, formerly quoted, the willow is mentioned. The 
poplar and many others have been Red abroad, but 
in this country those commonly adopted are the 
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Tiunpowiler. white willow and the aider. Even ainon^r these soil 
woods tliere is a considcrabhi diHereiice, as our own 
I'xpuriinenis have ^il()vvll ; and in them it was proved 
that the j^reate>f explosive power, ctclcris parifjiiSt was 
produced by the wcuul of the ltlianniiL\ ftnn^uldy coiii- 
iiiorily called black dogwood, as we shall stiow more 
particularly herealter. 'fhe hard ivoods are invari- 
ably rejected, and with justice ; though the reasons 
lor this practice, whieli are derived IVorii the presence 
ol' salts in these, are not the causes of their inferiuri- 
ty, certainly nut the only ones. It is neverthelcAS 
true, that no wood which cont.iins carboiuit orpota>h, 
or other deliquescent salts, is lit for the purpose, and 
lor the most obvious reasons; and this is the ease in 
the oak, elm, lir, and other trees. Ilut there is an- 
utlier reason i'or the badness of these kinds of eiiar- 
eoul, the cause of which is not so obvious, although 
it is evidently connected with their hardness. To us 
it appears to depend on the small proportion of hy- 
drogen combined with the carbon in these charcoals, 
com]iared to that wiiicli exists in the produce of the 
softer woods. Even tluse can be reduced to the 
same state by overheating. Thus the hydrogen is 
dissipated, and the charcoal becomes so hard as to 
scratch steel, in which case, however obtained^ it is 
always unfit for powder. 

As this subject is yet obscure, from our imperfect 
acquaintance with the true nature of charcoal, and 
with the modilications of which it is susceptible, it 
becomes necessary to have recourse to experiment, 
for the purpose of detcrniining, at any rate, the proxi- 
mate cause of this diHoronce in the explosive power' 
of the seve.**al kinds. Various trials have according- 
ly been made, as well by ourselves as by the French 
cheinisls ; and, for brevity’s sake, we add the most 
important results in the subjoined table. We arc 
not informed of the process which was adopted by 
the French for measuiing the gas; but in our ou.u, 
we had recourse to the pneumatic apparatus, using it 
in the manner which is described in another part of 
this article for collecting the total produce of the 
combustion of gunpowder. The mixture, in the 
I'Vencli experiments, consisted uniforiiily of GO parts 
of nitre, and lli of the charcoal submitted to trial. In 
our own they were vaiied, and the results taken from 
those in which the combustion of the ebareoal was 
completed, and the quantity of gas greatest. As no 
more nitrous acid could be decomposed than there 
was coal present to burn the oxygen, it is plain that 
in these the results are correct. 

Pro|}. rarU Stilnl 
Gus. Rchidu 

French Hemp stalks - - G2 1*2 

Asphodel - - G‘2 20 

Vine - - Cl* 20 

Pcartalks - G2 21 

Fir - - C() 30 

Spindle tree (Euouipnus Euro- 
pens) - - 6() 28 

Chesnut - - C() 3G 

Hazel - - CG J3 

Lamp black - - jl* 41' 

Coak - - ,11* 4.5 

Filbert • - - 72 30 


These results arc such as to prove that tliere are (^unjMjwdcr. 
important dilferences in the produce of gas; but, 
with regard to practice, they are of very little value, 
as few of t!ie substances submitted to trial could be 
used. To admit ol compuruon between our own ex- 
periments and the^e, we sliall reduce our proportions 
to the ^ame standard, by taking our scale from the 
lilhert ul 72. We neglect the residue, knowing tliuC 
it proves nothing, as the results are uiiecrtain, in 
consc<|uenct; of the irregular absorption of water, 
and partly Oorn the impossibility of* collecting the 
solid and the gaseous mutters both from one charge. 

r.,is. 

Filln rt - - - 72 

Oak - - GI,G3 

.Mahogany - - 58 

Elm - - - 0*2 

Willow, - - 7G, 78 

Alder - - 7l,7(i 

Black dogw'ood . Uhninmts J) ntip^ula SO, 82, 8 1 
Oak bark - - 58 

Animal charcoal - - 50, iG, 12, 10 

Coak - - 52, 48 

Lampblack - - 54,52 

Oak charcoal overheated - 51, 5G 

Willow do. - - 50, Gl,fj<J 

The various result.-’, and some others which we 
Iiave tliought it uniu‘ee.'‘sary to record, may, in a 
certain degree, tltpeml on maeeuiaeies in the e.xpe- 
rimeiit ; hut in the greater number tin y arise from 
real dinerences in the eharcoals froin the same .^u!)- 
stance, produced, as ue before insinuated, by ovci- 
heating. This is apparent in the two cases above 
cited of oak and willow ; but in some trials, the dif- 
ferences were even grtater. Coak and auimul char- 
coal are particulaily liable to varj'. 

It is evident from the preceding table that the 
charcoal for gunpowder must stand in the following 
order; Black clogvxood, vcillovv, alder, lilbeit. From the 
Fieneli tables, in wlueli we do not, however, place 
inucli contideuee, we may add, consecutive ly, ha/e), 
and the spindle tree; but our own trials laise these 
to 70 at least, in the scale. Such, at present, are 
the rtsuits of these trials as to the bc‘ 2 >t charcoal ; 
but wc are by no meairs satisfied that we have yet 
found out the be^^t wood for this purpose. The ex- 
periment.^ are l.iberious; yet we think the subject de- 
serving of more attention than has yi t been be.stuw- 
ed on it. With re'^neet to coak and animal coal, 
they stand veiy low in the scale', as the over- 
hardened wc^od-coaiM do ; aiiel, in all cases, there is a 
direct relation between the produce of gas and tlie 
facility of coiubusliun under ordinary circumstan- 
ces. 

To satisfy oui selves by trials of a more direct na- 
ture, and more applicable to practice, we chose a 
roetlioel derived from the flii;ht of rockets, as less 
liable to di'xturbance from collateral causes than any 
practice with pieces of ordnance. The rockets were 
of cot^ipoiind dimensions, and were all made with the 
same proportions and driven by the same hand, so 
as to cnsuio all po.ssible uniformity, the only variation 
being in the nature of the charcoal. The vertical 
8 
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fiunpowJer. elevations were taken by two quadrants nt tlic same 
time, and all llie fliglils thaf deviated from the per- 
pendicular rejected. The mean vertical a8cent of a 
great number of tiuwe, made with willow, alder, and 
dogwood, was 480 yards; but between the«e three 
coals, the differences were so great as to give various 
results, which may be represented by the following 
numbers : 

Dogwood, 515. 55X 5^15 

Willow, 470, 480, 490 

Alder, 45 j, 400, 470 

Greater accuracy is not attainable in this way, as 
may easily be conceived by those who know hy how 
many collateral circumstances a rocket is inllucncvd ; 
but these trials are quite sufficient to justify the ge- 
neral infercncO made from tlie cxperiuiLUts in the 
pneumatic apparatus. 

It lia.s been held that the cliarcoal for gunpowder 
ought to be made in cylinders or retorts by distilla- 
tion ; and tin’s expensive process is consequently 
universally adopted. It is doubtful if this is not a 
mi.stake of the causa pro non causa. Pit charcoal being 
iiKide in coppice woods, is always the produce of 
oak, and it is probable that ibis wood, if charred in 
close vessels, would be even worse tbai. it is now. 
'I'licre is more danger of overheating in the retort 
tiian in the pit. w>liile the wood is not better burned ; 
and hence, by a careless management of the process, 
even the charcoal of willow or alder may be render- 
ed as bad as that of oak. Considering these various 
circumstances, charcoal requires to be submitted to 
three tests. It ouglit to act, us little as possible, 
nicchanicully, even on copp'T ; it ouglit to exhibit no 
.salts on being treated with boiling distilled water 
and tc.«tcd ; and it ought to be thoroughly burnt. 
The best test of this latter circumstance is its giving 
out no smoke when heated. 

A new and economical method of distilling char- 
coal has recently been invented hy .Sir William 
Congreve. Subsequently, hut wilhout any know- 
ledge of what lud been done, as we understand, the 
same process was suggested in America by Dr 
Bollman, to whom we are indebted for the present 
cheap method of purifying pyrolignous acid, and ren- 
dering it a substitute for common vinegar. In this 
beautiful process the retorts or cylinders are ranged 
in a row, a gas pipe from caeli being conducted to 
the bottom of the next in succession. I3y means of 
a fire under the first alone, the distillation of the 
whole may be conducted together ; the gas which 
issues from that one being sufficient to char the 
next, and so on in succession to the end of the chain. 
The acid is collected in this ca^c, us in others, by 
means of a separate pipe arising from a lower point 
in the retort. 

Before wo dismiss this very important and some- 
what neglected department of the gunpowder manu- 
factory, we must point out a circumstance with rc- 
if^ect to charcoal, that requires an attention which it 
has never yet experienced. This is the property 
which it possesses of absorbing and retaining water, 
and whidi we have ascertained to bo different in the 
different kinds of wood ; although we have had no 
opportunity of investigating fully that which is here 


recommended to the attention of powder manufac- Gunpowder, 
turers. 

It is from this hygrometric power that gunpowder 
attracts moisture, even when the nitre has been per- 
fectly purified : a circumstance which materially in- 
terferes with its rapidity of inflammation, and, con- 
sequently, with its strength. But as the various 
hygrometric power.-? of different charcoals have 
never yet been properly examined, we can communi- 
cate no information on this subject which is worth 
recording. 

On the Manufacture of Gunpowder. 

Grinding:. 

The first part of the process consists in pulverizing 
all the ingredients separately, after which, they are 
weighed and mixed in a general and rude manner be- 
fore being submitted to the mill. In France, and in 
some other countries, a pestle engine is used, or a 
stnmping-mlll ; but it is subject to more hazard and 
inconveniences than the grinding mill which is adopted 
ill this country. This is formed on the model of the 
common bark mill, and with two rollers at different dis- 
tances from the axis, so as to cover the whole bed. The 
weight of each roller is commonly about three Ions, 
and they arc generally made of limestone, although 
iron cylinders have been adopted in some work«. 

The bed, which is surrounded by a wooden margin, 
is of the same materials, and the whole house is built 
of slight framed wood, to diminish the evils that 
might arise from a casual explosion. A wooden 
rake follows the rollers for the purpose of bringing 
the mixture under the cylinder ; and the motion is 
communicaled, either by Water or by ihe power of 
horses. 

l^ie mixture biing distributed on the stone, to 
the amount of 40 or 5{) lbs. is moistened w'ith dis- 
tilled or rain water, but so as not to be wetted. It 
is barely sufficient to prevent the dwst from fly*ng. 

According to tlic velocity, tlie grinding is perfected 
in a spare of lime varying from three to seven hours, 
and it depends on the i^ispector to determine by 
trial for each velocity wlien the mixture is perfect. 

After that, time is a sufficient measure. The re- 
moval of the mill cuke, us it is called, requires cau- 
tion, us it is commonly at this time that the explo- 
sions take place. These, indeed, will cenerally be 
produced if the bed and cylinder should come into 
contact while they are moved round slowly, to en- 
able the materials to he taken out ; the friction, .un- 
der so great a weight, even oftlie pure«»t limestones, 
or of iron, being sufficient to inflame gunpowder. 

To prevent this risk, a thick piece of hide i.s carried 
before the cylinder ns the powder U removed, and 
by this plan the contact is prevented. 

Pressinfr, Granulating^ and Drying. 

The mill cake thus completed is gunpowder, and 
may be granulated. But it is yet not so firm as it 
can be rendered by further pressure; and that 
property is very essential to its durability in travel- 
ling. For ibis reason, it is further condensed by 
pressure, either in the common srn‘w- press used by 
pn.rkcrp, or by means of Bramah’.s hydraulic engine. 

Thus it becomes indurated to a hardness equal to 
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Gunpowder, that of many stones^ and its specific gravity is also 
increased. In the press, also, it is divided into 
cakes of an inch or more in thickness, that it may 
be the more easily broken into pieces for the Granu* 
lating Engine. 

This macliine consists of a number of sieves made 
oii strong vellum, perforated by punched holes, and 
supplied with top and bottom covers, like those used 
by druggists. A platform, to which a horizontal 
circular motion is communicated by machinery, re- 
ceives a number of these which are fixed in it. The 
lumps of the press- cake arc introduced into each of 
tliese, together with a block of lignum vitm or other hard 
wood, shaped somewhat like a l)utch cheese. During 
the rotatory motion, the lumps become thus broken 
into smaller fragments, which fall through the holes, 
together with the dust, into the receptacle below. 

It remains to separate the grains according to 
the sizes that are required ; and for militar)^ pur- 
poses, these are three; one for large ordnance, an- 
other for musketry, and a third for pistols. The 
powder generally used by sportsmen is of u still 
finer grain than the last. The bcpuration is perform- 
ed by means of wire gauze, or strung silk gauze, 
of different apertures ; the sieves being commonly 
cylindrical and turned by the machinery. At the 
same time the dust is separated, and afterwards re- 
turned to the press. 

The last operation is known by the name of Ci lazing, 
a term literally true in tlie case of sportsmen's 
shooting powder. But the real object of this opera- 
tion is to take off' all those acute angles from th-' 
grains, which would otherwise be ground off in tra- 
velling, and thus produce great inconveniences, by 
introducing dust into tlic casks. Thi.% process is 
performed, by causing the separate classes of grains 
to revolve in cylinders so constructed as only to Jet 
the dust tlirough ; and the mutual frictiim of the 
grains produces the desired effect. When it is re- 
quired to give the powder a brilliant surface,. as is 
the case with fine sportsmen’s powder, the cylinder is 
lined with a woollen cloth ; and sometimrs. if a high 
polished gloss is desired, some black lead i.s inlroduci d 
into it. But tliese are matters of mere urnaineiii. 

Although the powder thus cumpletcd appear^ dry 
to the feel as well as to the sight, it contains a con- 
siderable quantity of water. This must be .separated 
by drying. In hot climates, exposure to the .mui is 
sufficient, but in most cases, artificial heat is requit- 
ed. In France, a complex process was adopted by 
passing heated and dry air tji rough a closed cluim- 
ber, with the intention of diminishing the risk of ex- 
plosion ; but, with any moderate degree of care, it 
may be done in any manner. In some of the older 
works, the stove in use was a closed room with air 
holes above, heated by means of an iron cupola or 
large pot, to which a fire was applied outside of the 
building ; the temperature being regulated by a 
thermometer fixed in the door and indicating the 
heat externally. In this room, the powder was ex- 
posed in flat trays round the circumference. Late- 
ly, the method by steam pipes has become generally 
adopted, and in this way, every possible security, 
real u well as imaginary, is obtained. 
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Analysis of Gunpoxoder. Gunpowder. 

It is often useful, and frequently indispensable, to 
analyse gunpowder. This process will, indeed, ge- 
nerally supersede the necessity of proving by the 
usual methods ; as it is always certain that a speci- 
men of gunpowder, well made, will produce the best 
proof. It is particularly convenient in the case of 
gunpowder purchased from merchants, or by con- 
tract ; os, from the several causes which may easily 
be conjectured, such an article may be deficient in 
the quantity or in the quality of the saltpetre, or in 
both. It is useful, moreover, in the case of damaged 
powder, returned from military and naval service ; as 
we can determine by these means, whether it has 
been wetted by rain or by sea water, or whether 
any portion of the nitre has been washed out. Pow- 
der thus damaged by fresh water only, and othcr- 
%u.se uninjured, may be committed to the mill and 
rc.stored at a very trifling cxpcnce. If the saltpetre 
is diminished, it can thus also be restored ; but, on 
the contrary, if the damage has been produced by 
sea water, it becomes necessary to destroy the pow- 
der for the purpose of extracting the nitre. 

By washing the powder previously weighed in a 
fill re, with hot distilled water, the nitre is dissolved, 
and admits of being crystallized and weighed. The 
tests formerly mentioned, namely, nitrat of mercury 
and carbonat of potash, may then be used to deter- 
mine its purity. 'Ihus it may he ascertained whether, 
in a new .sample, tlie nitre is in sufficient proportion, 
and whether it has been w'ell purified, and in a damaged 
one. whether the injury has arisen from fresh or 
from salt water. It only remains to examine the 
proportions of the charcoal and sulphur; a task, 
however, whicli is less easy, but which is, at the same 
time, le.vs necessary, as the manufacturers arc under 
no great temptation to assume a wrong proportion of 
theae, although the joint quantity of the whole may 
be in exce.ss. This mixture, being dried and weigh- 
ed, miibl be expoficd to a moderate heat, as long as 
any sulpliur can be sublimed. But, as the last por- 
tion.s are inscpuruble in this manner, it is necessary 
at length to have recourse to other means. Among 
those that have been tried, there is none more con- 
venient than boiling, in a solution of pure alkali, by 
which a .sulpliurct is formed, and the weight of the 
dried charcoal thus completes the analysis. 

Analysis of Gunpowder qfler Explosion, 

To a certain extent, at least, an analysis of gun- 
powder, after explosion, is necessary for the purpose 
of procuring data whence its force may, a priori^ be 
calculated. The rest is only matter of curiosity, 
and we have borrowed the determination from the 
experiments of tlie late Mr Cruikshank, a name 
known to chemists as that of the discoverer of car- 
bonic oxide. As far as this analysis may differ from 
that of others, it must be recollected that the sepa- 
ration of mixed gases is not a very easy probleim 
The mere collection of the total gaseous products 
is easy ; and had the same method been followed by 
Robins and others, less difficulty would have been 
found in their computations. Had Count Rumford, 
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esuapovder. and a numerous party ' of iipceidators^on this subject^ 
adopted 80 simple an cxpedieoti they would not 
have had recourse to the expansive force of steam, 
or of the air contained within the chargOj for an expla- 
nation of the cause and nature of the force. 

By ramming 100 grains of powder into a narrow 
metallic tube, furnished with a long handles it is 
easily caused to burn under water ; as the combus- 
*tion is slow and safe when it is thus condensed ; and 

this quantity is sufficient for any purpose of experi- It is not difficult to account for these various pro- 
ment. The tube being plunged under the watcrj ductSi and it is evident that the carbonic acid and 
will) its moptli downwaras under the bell glass of the azote are the principal causes of the explosion, 
the pneumatic apparatus, the powder may be light- The decomposition of the acid, and the combustion 
ed without any loss. This is done by introducingr of the charcoal, form the basts of the elastic force. < 
into that part of the tube above the charge, which is It may be imagined that the hydrogen is the produce 
purposely left empty, a crooked wire heated to red* of contained water; but we consider .that it is pnn- 
ness. After the hot wire and the tube in this posU cipally derived from the charcoal and from the lal- 
tiort are iniinerscd under the bell, the former is phur. The two combinations whi^ it. forms am 
bi O'i^ht into contact with the charge. To prevent such as might be expected, and the nitrous gasye- 
:he water from absorbing any portion of the carho- quires no remark. Respecting the solid produce, 
iiio acid, sulphuric acid may be added to it, as well the produce of the subcarbonat and sulphat of potash 
as many other matters too obvious to mention ; or is a matter of course ; and it is only necessary to 
else it may be licatcd. Thus the gaseous product point out the excess; of charcoal principally, of 
may be collected and cxauimod at iciburo, by the sulphur slightly- It is evident that more nitre would 
means which clu'inistry lurni.slies^ and which our be required to consume them ; but, as we formerly 
limits will not pennit us to detail. remarked, it is held expedient that there should be 

i'o co1!c('L the aolid product, it is mo^st convenient an cxccbs in this way rather than in the other. We 
^0 uso a glass vessel, on account of (he certainty of need not, however, dwell longer on this analysis; 
obtaining the produce, which is, in great part, car* since, as far os the elfects of gunpowder, are con- 
ried up in smoke, and adheres to the rva ptucic in corned, it is the quantity, not the quality, of the 

which the powder is burnt. But wc need not dc- produce that is an object of interest- 

scribe the numerous niodea in which this object can 

be attained ; only adding, that to diminiiili the ha- On the Sixes and Forms of the Grains in Gun- 
zard, tlic powder for this purpose luijy be wetted powder, 

without adecting the results. The variety in the cllects of gunpowder, arising 

The following statement, then, contains the ga- from differences in the sizes and forms of the grains, 
scous produce of 100 grains, made ol ibo proper- has been an object of much inquiiy. The condi- 
tions 75 nitre, 10 sulphur, 1 1 5 cliarcoal ; the mea- tions of the problem are somewhat complicated, 

sure and weight being both included. I'hc tcmpcia- Within certain liinit-s which gunpowder made of 
ture is reduced to 05, and the barometric pressure nitre cannot exceed, rapidity of inflammation is es- 
to 29 . 5 . .cential to the production of r\ full ciVoct, Not to in- 

The total gaseous produce measured 9i cubic niirc' into other causes, without this property, a 
inches, and the total weight 50 grains. Thuj, about pait of the charge is sendcred useless by being 
half the weight of the powder becomes converted blown out unburnt; nn accident not unepmmeo on 
into gas, and the remainder forms the solid pro- m dir. ry occasions. This may also happen from the 
ducc : fmni of the piece and that of the charge: it will oc- 

cur ill a long charge or in a short piece ; or, most of 
all, when both are united. Hence variationa in the 
effect of gunpowder, that are independent of its 
quality, and which will render computations, founded 
on that circumstonce (lone, deceptive. As |^ave 
not room to dwell on thii subject es it deserves! we 
must refer our readers to KobinSi and others who 
have written on it. 

Now, this rapidity of inflaimnatioa may be at- 
tained, in some n^asure, in two ways : by intense 
heat, and by facility of transmission of the flame. 
Tho solid produce, however, appears In excess; if a charge is considerable, no intensity of heat 
possibly from being imperfectly dried : or else from can compensate for the abi^ce of the second ^n- ■ 
seme other uAnqticed erroridn the experiment It dition. To put an extreme case. IF the eight 
is as follows : ‘ ' pound battenng charge of a 24 pounder were a 

single grain. It requires little thought to perceive 
that the shot would have quitted the gun bmre the 
charge was half burnt. Hence, granulation Is as 
necessary for ensuring' the full efiect as it is for con- 
vy 
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Guiipiiwdcr. vcniencc : and thus, also, wo arc led to the cause of 
flic bad consequences of hard ramming: a charge 
very thoroughly rammed, and lighted at the ante* 
rior endj would burn like a fuse or a squib ; if light- 
ed by a touch hole, it will be blown out like a bTiot. 
Thus the rapidity of the inllammation is secured by 
multiplying as much as pobsihlc the intervals for the 
passage of the flame, or by diminishing the size of 
the grains. Yet there is a limit even to this ; and 
as that can only be determined by experiment, it is 
from such trials that the grain for the smallest 
charges has been fixed. As the charge, however, 
increases in dimension, the volume of flame and the 
intensity of the heat produced admit of a grain of 
greater bulk, or one containing, in a given dimen- 
sion, a smaller number of intervals. Much refine- 
ment on this subject being, however, unnecessary, 
one size is used fur all ordnance ; while an inferior 
size is made for muskets, and one still less for pis- 
tols : the powder manufactured for fowling pieces is 
also of tlic smallest size. 

Hut there is a further element concerned in this 
question; and that is, the different specific gravities 
of the different sizes of powder, or, what is cfrpccinlly 
to the purpose here, the different spaces occu))ied 
by ’the dilfcrcnt sizes. The same ineusurc whicli 
contains grains of the smallest, contains 180 of 
the medium, and Ip5 of the largest. If powder be 
measured instead of weighed, it is evident that there 
will be onc-ninth more of the large than of the small 
grained in a given charge ; if weighed, the larger 
will occupy about onc-iiinth less space. In cither 
case the greater force will be excited by the large 
grained, presuming that the inflammation ks perfect: 
when it is weighed, as \s the correct practice, it will 
not be very difficult to calculate the diflerence ; as 
the force of the expanding fluid is, in a certain in- 
verse ratio, of the .space in whicli it is confined. 

To increase the rapiility of inflanimution, the 
ItciicIi have manufactured spherical powder. The 
details of tlic process are such us would exceed the 
limits allotted to this article ; but the principle may 
he understood by saying, that it is similar to that 
used by confectioners in making comfils. Angular 
grain.^ are rolled in miichiiiery adapted to that pur- 
pose, in powder dust slightly moistened ; and thus 
small globules arc formed. This grain is less liable 
to wear in travelling, from the absence of angles ; hut 
it is, at the same time, more tender and less able to 
hear pressure than pressed powder. Nor do the 
French exj'criments, cither by the cprouvettes or 
the tables of practice, prove its superiority ; on the 
contrary, the average results of its comparison with 
ordinary powder are unfavourable ; and this also was 
observed in our own trial, flence, it has not been 
adopted in Britain. 

Proving of Ounpovjdt’r. 

To ascertain, by practical trials, the strength of 
gunpowder, is not merely a matter of curiosity, but 
of absolute necessity. As tho force, in battering 
ordnance, and the range, in mortar and howitzer 
practice, is regulated by the quantity of the charge, 

It is obvious, that no regular practice in the field, or 
consistent results, will be obtained, unless the stand- 


ard of strength in the powder is both known and Gunpowiier 
invariable. This is particularly the case with mor- 
tar practice against small works or redoubts, or 
against the enemy's trenches ; and with howitzer 
practice against moving columns in the field. An 
invariable standard is, unfortunately, impossible ; but 
it is always something to approximate to it. In mi- 
litary arrangements, a proof is also requisite, for the 
most obvious reasons, when powder is purchased 
from merchant manufacturers ; not only that a mi* 
ninium standard of strength may be fixed, but that, 
as far as is possible, the various qualifies furnished 
may be reduced by mixture to an uniform stand- 
ard. 

It is usual, in the ^'rsi place, among the work- 
men, ns well as the merchants, to form a judgment 
of the quality of gunpowder by the aspect and firm- 
ness of the grain ; and the latter, indeed, is a quality 
which is indispensable, if it is to be exposed to much 
land carriage. The nicety of tact required for this 
i.s, however, only to be attained by practice ; as in 
all other species of sampling. The moisture is 
judged of l)y weighing, and by subsequent drying 
and comparison. Tlic quantity of this is a question 
of profit and loss in the purchase. But it is more 
important to ascertain its hygromelrical powers, by 
exposure to moisture after drying. 'J'hat is the 
best which gains least weight by this operation ; nor, 
in any case, should the absorption of water amount 
to I per cent. It is also a common practice to try 
it by what is vixWc^ jtashino ; but this only serves to 
show whether it lias been thoroughly ground : if not, 
thq charcoal will produce sparks. 

The trial of force is made by eprouvettes of -dif- 
ferent constructions-, or else by practice. The most 
common eprouvetto is a short chamber, provided 
with a gun-lock, the orifice of which is closed by a 
cover, connected with a graduated and ratchet whoti 
and .spring. The qiianrily of the whecFs revolution 
i.s the esteemed measure of the force. But often as 
this machine has been varied and improved, the re- 
sults arc 5.0 irregular, that it may fairly be considcreil 
as u«;cl(?sss. Various other instruments for this pur- 
pose have been invented and tried; but, without 
figures, wc could not render their constructions in- 
telligible. Regnier’s does not materially differ from 
tile preceding in its principles ; and the results are 
equally unsatisfiictory. His hydrostatic one appears 
to bo still worse. We may say the same of that de- 
scribed by Saint Rcmy, and of another recommend- 
ed by tho Chevalier D'Arcy ; and, of the whole, we 
would remark that the leading fault is want of sim- 
plicity. In a case like the explosion of gunpowder, 
where so many disturbing forces are always at hand 
to vitiate the true resulU, we cannot be too careful 
in eliciting all unnecessary causes of disturbance. If 
there is any one class of machinery in which simpli- 
city is indispensable, it is that which belongs to gun- 
powder, under any of its relations. 

We, however, consider that, as an eprouvette, Ur 
Hutton’S pcndblum is os free froiti exception us any 
machine can be. The disturbing forces arc no- 
thing, or os little as possible; the charging and 
firing admits of great uniformity ; and, on trial, the 
consistency of the results justifies the expectations 
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cunpovder. formed from iti linoplicitj. In this, peodulunij the 
barrel Is fixed upon the bob^ ^uid the -force of the 
gunpowder is therefore gicaiured, not, as in fio- 
bins's, bj the impulse of a shot, but by the recoil. 
The indication of the extremity of the argof vibration 
18 mode by a hand continuoW with the penduiuip rod, 
which mo'^es an index furniahod with a apring auffi* 
ciently strong to retain it at that point of a graduated 
arc, where it was leil by the. movement of die hand. 
The barrel used for this purjposo is an Inch in dia- 
meter, and* is charged with two ounces of powder 
put in loosely, without wadding or ball. « In this, as^ 
in all other cases of eprottveltea, the standard of 
strength is arbitrary ; and, for service, is assumed 
from the best overage of gunpowder manufactured 
by Government. The goodness of particular speci- 
mens is estimated by their agreement, or otherwise, 
with this standard. 

Notwithstanding, however, the apparent accuracy 
of this method, artillery officers, both in France and 
England, are not satisfied with it as a method of 
proving powder for service. ' It if, perhaps, right, 
that practical men should, in a mattejr of so much 
importance, rely only on such a method of proof as 
agrees best with the particular objects for which the 
materia] is intended. Yet it should also be recollect- 
ed, that all Uobin&’s conclusions respecting the force 
of gunpowder were drawn from experiments made 
on his Balistic pendulum, and that the much more 
accurate ones of Dr Hutton,. on which we now rely, 
were the result^ of the practice with that pendulum 
which we have just described. 

The method of proving, then, adopted both In 
France and England, consists in real practice from a 
mortor at short ranges. In France a mortar isaiscd 
of which the diameter is 0,191 (metre8]Lor neafly 
eight inches English, and that ofthe touclwiole some- 
what less than two lines. The diameter of the ball 
is 0,1895 (metres), and the windage consequently is 
0015. The weight of the ball is about 60 lbs, A 
troublesome verification of the diameter of the bore, 
of the vent, and of the shot, is made for each day’s 
practice. The mortar is condemned when the dia- 
meter is enlarged to 0,192, o> if that of the vent be- 
comes 0005 more than it ought to be. A difference 
of windage, amounting to 0002 (metres) more than 
what is allowed, condemns the shot ^ or, as it may hap- 
pen, the whole apparatus, 

* AH these .verifications ar^ so tedious, and the wear 
of the mortar, the vent, and the shot, so rapid, that 
it becomes inconvenient or.impossible to follow tbOm 
so nicely in practice when there is much business. 
It is, therefore, found more convenient to make a 
standard trial for each day’s proof, and to refer all 
tho others to this one : instead of trying to preserve 
what becomes impossible in praclice, an absolute and 
invariable range. 

The English proof-mortar, therefore, nearly corre- 
sponds with tho French, it being of Che eight-inch 
calibre, and of brass. The shqt is turned* and po- 
lished so as to be true, and to have at the conmience- 
ment the least practicable windage. Dtiring the pro- 
gress of use, as the windage increases from the wear 
both of the bore and of the, shot, tho range becomes 
contracted ; a circumstance which also loDows from 
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lhe;epIafgeroeDt ofthe vent; in conseouenceof which 
a greater proportion of. the geoerated air escapes gt 
that aperturer But, from Uie practice adopted with 
us, these variations are of no mbment, till the range 
becomes contracted so as to render it expedient to 
replace the sbpt or the mortar, or both* ' 

Tho quantity of powder that is used is Fopr omices, . 
and tile mortar being elevated to 45 degrees, the 
range is measured in cadi trial. If the standard 
range for. the day is S25 yards, the powder that gives 
a range of only 200 if rejected. The chief precau- 
tions requisite to procure fair results in this compa- 
rative mctboil, is to take care tliat the level of the 
platform and the elevation of the mortar arc^ subject 
to no accidents ; that the powder be fairly placed In 
the chamber ; that the priming tube always reaches 
to the same depth within the charge ; and that the 
mortar bo brought to the same temperature at each 
experiment. Fur this purpose, it is to be cooled 
with water. 

Musket powder is submitted to a different species 
of proof ; founded on the same views of rendering 
the proof for each kind as nearly corresponding as 
possible with the purposetf for which they are design- 
ed. ^ A fitted with a turned steel ball, and v^th 
as littlo windage as possible, is used for this purpose, 

.The ball is discharged at the distance of a few yards 
only, against a compound butt, made of elm planks 
an inch thick, soaked ino water, and separated at a 
short distance from each other. The extent of the 
penetration is the proof of the strength of the pow - 
der; and the trials in this case also are referred to a 
standard experiment made each day. Before con- 
cluding this subject, we must add, that trials are also 
made for the purpose of 'ascertaining the hygrome- 
tric property of the powder to be purchased or is- 
sued. This is done 'by expasing a quantity for a 
given time iii« box perforated with holes, and in a 
damp room, and then submitting it to the same 
proof. 

Powder from Ojeifmuriai of Potash, . 

To increase thestreiigtb of gunpowder has been a 
favourite project with Inventors at' all times; all of 
them forgetting that the same end can be attained, 

M far as it is attaipable, by augmenting the charge ; 
imd that neither the one nor the other is practicable 
wUliout an entire raformaiion of the wjiole systuhi of 
arttUery. Could the force pf powder be increased 
one-half, for example, it would be necessary to con- 
demn almost every in use ; and not only every 
gun, but every carridgf;i breet^iDg, ringbolt ; nay, 

‘ *wa almost ad^, every ship in the service. And 
supposing a new species of ordnance invented to suit 
the new powder, it would require at least onc-haJf as 
much more of wei^t in guns and mortars, the same 
in gun carriages ; with additional strength in every 
object concerned about them. In tho field, in the 
same manner, an Increased number of horses would 
^ re«|uircd. This view presumes that the object is, 
what m fact it always has been whh the herd of in- 
ventdrs on thid subject, to gain additional force, or 
range. If the purpose is only that of being enabled 
to reduce the quantity, and thus diminish the bulk 
and tronble of transportation, it is so trifiing an ob- 
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ji'v.: -caret'iy to bi? worth r.ltaining. WilU rcgartl 

D* tlip iiiain intcniiiin, or that of gaining greater 
r.ui|'C :itul force, it U only necessary to say that the 
pt)Mdei‘ is already too strong for the artillery t 

As soon as llie oxymuriut of potash was known# 
it beCiiTne obvious that it would not only answer tho 
ssme purpose as nitre, but, from its more energetic 
notion, produce a more rapid combustion. It was 
tir^t proposed and made by Mens. Bertholletin 17S6 ; 
but an accident fmving happened from it at Essone# 
by which many people lost their lives, it was abaii- 
filmed. The proportions used were 80 oxyrauriat, 

sulphur* and 1*5 charcoal. Afterwards they. at- 
tempted to make a modified compound by using only 
a proportion of it ivilh the nitre ; but after various 
trials of this kind, the whole project was abtgidoncd. 

Wc have repeated BertholJcl's method at different 
times, and on a very large scale, without accidents ; 
but wc consider that the pro^xirtion of oxymuriat is 
too large, — that it Is at least larger thon is necessary. 
A better proportion appears to be 7^ oxymuriat, 
.5 sulphur, 20 charcoal. AS this compound is very 
easily exploded by friction, it is necessary to be very 
cautious throughout the wholu process ; particularly 
in the granulations ; nor is it safe to make more than 
one pound at a time. Of course, it way be mixed in 
wooden mortars, ns it requires no large apparatus. 

The great objection to its use is the facility with 
which It is ioflamed by friction, or by a hard blow. 
The (’X pence, indeed, would alone be an insuperable 
ooo, were llierc no other ; as the price of this salt is 
more lluin twenty limes thiit of nifre. It also cor- 
i\jdo.s (lie barrels very quickly. In fowling-pieces It 
if hovu'UT of use ; being the detonating priming of 
I orsy th’s and of Manton's gun-locks. Wc may add, 
iliat very good powder may be made from this salt 
.ind rhnrcool alone, in the proportion of 80 to 20 ; 
hut the grain is not very compact, apd it is subject 
to all the same faults as the first. 

The action of this powder on the shot in a charge 
if very capricious, and far fronn intelligible. In the 
I'ronch trials, it was found to give ranges sometimes 
double, and sonietiraes triple mosc of common pow- 
der, using the same weights. In various trials made 
in this country, the ranges were double in a majo- 
rity of comparisons, when moderate charges were 
used. 13ut, by increasing the charges beyond this, 
the ranges, instead of increasing in the same ratio, 
began to contract; double the quantity producing 
but a moderate increase in the range, and a third 
proportion making an addition irtill less than the pre- 
ceding. This, however, agrees^ with Robins's expe- 
riments on common gunpowder ; and be haaaccount- 
I d for it by what he calls the tripj^e resistance; prov- 
ing, as ho thinks, that whenever the initial velocity 
rxcocfls ] M2 feet in the second, a vacuum is formed 
behind the shot, which, l>y increasing the resistance 
f it, speedily reduces the velocity to wliat it 
WM.’.Id lifive been with a smaller charge. We need 
say m> more respecting a compound, the ufc of whiciv 
}s not likely to be ever exteWdod beyond its present 
.ipplicatfon to the detonating gun-locks. 

•' Keeping and ReUorathn of Povsder* 

Towder for service, whether fbr sea or land, is 


kept in barrels coiitaming each one cwf. the size of 
wIhcIi is nearly that of n ten gallon cask, and they 
are hooped with copper. As it is diflicult to keep 
dry casKs water-tight, as indeed it was not thought 
necessary that they bhould be so, much powder was 
always rendered useless on service by wet. Lately 
copper linings Imve been very properly introduced, 
and the casks are now water-tight. As great quan- 
tities of powder always have been, Iiowever, and al- 
ways mu^ be, returned unserviceable ; it is an im- 
portant object to be able tq restore if, or render it 
useful in the most econofiNcai manner. 

Sometimes the grafti is merely adhering, and can 
be sh.'^ken loose again ; and this effect is not unfre- 
quent even in magazines on shore. Such powder, 
when dried by restoring, appears sufficiently perfect ; 
but it will be found tliat it is iocreased in bulk, and 
has become spongy and tender/ On examination by 
the inagiiifying glass, it will also be perceived that 
the nitre is partially separated. .Powder uliich h.as 
once undergone this change is deteriorated, yet is 
SI ill fit for nil ordinary purposes. It is not fitrong 
enough, hov. pvc'r, to bear travelling ; and, should it 
be required for (hat purpose, it ought to be rciriilicd 
and granulated over again. 

When the ca.sks have been opened on service, be- 
fore being returned, it is necessary to examine care- 
fully whether they do not contain nails, or other fo- 
reign matters ; an accident not uncommon, in such 
a CMSC it is unsafe to commit them to the mill, and 
tliey must be reserved for cxtrablioli.. When the 
P')W(ler has been so netted as to be near into lumps, 
it is hrst necessary to exumino, by the test of nitrate 
of inercuiy, whether the damage has been done by 
Ircsh-or sail waters If by the latter, it must also be 
sent to tli^ extracting house. If it has been very 
thoroughly wetted, even by fresh water, it will often 
be found that some of the saltpetre has been washed 
away. In this case it must be analyzed, so far at 
least as to determine the pr^ortion of saltpetre 
wanting, which must be ad^d to it in the mill. In 
the process of extracting, n6thing more is necessary 
than to boil the powder in pure water, and to filter 
the solution through thick woollen bags. The 
crystals arc purified exactly as in the case of rough 
nitre. This is a wasteful process, however, and in 
edi casci tohere it is possible, remilling U to he prrferred^ 

On Accidental .Explosions in PottM/cr Manufactories^ 

Xhia is a subject which deserves far more attention . 
than it liM yet experienced ; and we can only regret 
that our researches do not enable us to add more to 
the present suspicions os to the causes, than the lit- 
tle which follows. That want of sufficient care it 
the general source of these disasters is, however, cer- 
tain ; as certain merchants’ mills have been celebrat- 
ed for them, while in others, as well as in those be- 
longing to the Government, they have been extreme- 
ly rare. Such accidents may take place in any part 
of the works; but tliry arc most frequent, as well as 
less injurious -when they happ'^m in the mills; as 
the quantity of powder in llu'se never exceeds .50 
lbs. It ought nt least to be an invariable rule to re- 
move each charge to the pressing liousc os soon as it 
is completed. ' • 
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Wc already hinted at tlic rai»e of the explosions^ 
ii. ?ho iniDs, wln-n they luppeil at the time ol'ieniov- 
n*;' the poivder fiom hnieatli the etono5. As stamp* 
in^-milU are not used in this country^ it may he 
rhoii^ht superfluous to remark, that^ in these cases, 
liiis accidont soeietifnes happens from attempting to 
remove, by n mallet and diiseJ, tho lumps of powder 
^^hicli adhere to tlio pestles. It is one ofthe incon* 
veniences attached to (bat mode of grinding* But 
it is ah'o proper to observe, that the mills are some- 
times blown up while working ; and, from some exa- 
minations which w'c liavc made, we have little donht 
that this has arisen from fragments of the stones fail* 
iog off, and being bruised together with the powder. 
We indeed consider metallic rollers its every way 
safer than stone ones ; as they can only produce Arc 
in case of friction in contact during the removal of 
the charge. If iron be held objectionable, it is easy 
to face them with a' sheet of copper ; but it is proper 
to reccxllect that, even thus the ciinnccs of explosion 
from friction are not removed. It is a great mis- 
take to suppose that the absolute hardness of any 
metal is indispensable to tlic production of explosion 
in gunpowder. A blow suflicicntly powerluf, or 
friction caused by sufficient weigiit and rapidity, 
wit] compensate for the absence of this, in very 
soft metals, as well as in many other substances, 
wliioh do not readily give fire. Limestone wc con- 
sider to be a very objectionable substance. Kxcept 
that of Carrara, we know of none, either primary or 
secondary, that does npt contain much silica; often, 
indeed, particles of quartz sand. In the secondary 
calcareous rocks it is universal ; nor is even the finest 
white marble of Carrara always exempt; ns is ivcll 
known to statuaries. But the softness, oven of the 
purest limestones, is no defence ; as the friction be- 
tween these is still more capable of setting fire to 
gunpowder than that .of hron. The readiest way of 
putting these different substances to the test, is by 
experiments in fulminating silver (that of Howard) : 
as the irritability of this substance enables us to as- 
certain the fuc'tsw'itha moderate and convenient force. 

We know of no explosions in the stove, except in 
one noted instanccj when itw^as pretty well ascertain- 
ed to have been produced by a workman, who bad 
determined on suicide in this manner. In the steam 
stove it can never happen from overheating ; but as 
the floor must necessarily be dry when the workmen 
enter 'to remove the powder, instead of being wet, as 
it always is in the other houses, it requires additional 
care respecting the feet of the people employed. 
The only method' that is quite safe, in all houses and 
magazines, is to oblige the workmen to labour bare- 
footed* The heavy leather slippers in common use 
ire far from safe ; as, from not fitting well, they are 
frequently dragged along ; in which way they may 
easily entangle particles of sand. It ought, to be 
known to all powder makers, that the breaking of a 
fragment of quartz, or the sufficient friction of two 
grains bctw'ccn copper, or even wood, is capable of 
igniting gunpowder. This is more particularly the 
i'Ase when the finer charcoals arc used ; as it is this 
which is the susceptible ingredient. 

I'A'plosions in the pressing and granulating hous; 
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► have happened much too often, nor have the causes 
been a.^certnined. As there is a con.siderabIe quan- 
tily of powder always present here, these are of a. 
very serious nature. It would l)e proper llwit these 
two buildings should always be separated, and, in (he 
usual way, by a work of earth. The old granulating 
houses are far from safe, as the cranks and other 
pans of the moving machinery are contained ivithin 
the house, which is always filled w'ith the dust of the 
powder. It is trusting too much to the attention of 
persons, whom practice renders habitually careless, to 
expect that they will always keep the parts oil- 
ed. It is easy to remedy this evil by entirely separ- 
ating the working machinery from the granulAting 
engine, which may be suspended and steadied by 
ropes, so ns to avoid all chance of friction. 

In the pressing house there syeem to be two 
sources of dangen both of which may be obviutod. 

It is easy for powder to become entangled among ilie 
threads of the screw, and the consequence of this 
must be obvious. This* would be remedied by 
adopting Bramah's press. Wc also think that the 
sudden condensation of air entangled among the 
fragments in the pressing box may be sufficient to 
produce fire. Whether this be the case or not, it 
will always be prudent to make the first pressure as 
slowly as possible, tliat the air may be allowed to es- 
cape* 

Wo have observed three other causes for acci- 
dent, though neither of them belong properly to the 
manufacturing houses. It is, nevertheless, very in)- 
porfant that they should he generally known. Char- 
coal, in certain cases, is liable to rake fire spontane- 
ously, and that even in the lump. Thi^ is a case • 
exactly analogous to the pyropliorus of Homberg; 
and it unque^itionably orises from the same causp, 
namely, the presence of a portion of potassium. It 
is an accident which, wc imagine, can only h*appcn 
to charcoal made in retorts ; a.?, in tlio pit method, 
the potassium could scarcely be expected to PHcape 
combustion. Tihe preenutiuns hence requisite, re- 
specting the stowage of charcoal, and the place of 
the distilling houses, mast be evident. When in a 
state of powder, and under pressure, it also has been 
known to inflame; and, possibly, from the same 
cause.* 

Wo arc not aware that it is usual to keep many 
waggons and powdcr-cart tilts about powder maga- 
zines, but wc do know that this bos happened, and 
with the effect of producing fire* It ought to be ge- 
nerally known, for nuiny other reasons, lhai fresh 
painted canvass, stowed close, is subject to sponta- 
neous combustion. 

Lastly, it has frequently been observed that fire 
was struck in closing up the powder barrels, as well 
on board ships as in magazines-— an accident which 
was supposed impossible, since both copper hoops 
and hammers are exclusively used. We at length 
discovered that this accident had arisen from 
cast rivets, in the surface of which the sand of the 
mould had become entangled. Ilencc the obvious 
necessity of using none but forged copper rivets, 
and since the adoption of these in the Cvovcrnment 
tores, this accident has been unknown. 
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deduced from expcrimenti^ is scarcely less amusing Gunpowder 
On the Force of Gunpowder when Fired^ than the hyporficbes respecting the cause ; although 

It remains to incjuire, whether there are any rendered much more marvellous by their extraotdi- 
mcans, o pWori, of tlulermining the explosive force of nary discrepancy. John Bcrnoullli considered the 
gunpowder, and of discovering what that is or ought initial force as equal to 100 times the pressure of the 
to be. Many calculations have been made on this atmosphere; while Daniel ficrnouiili made it 10,000. 
subject, and some of them, we need scarcely say, Bracehua determines it at 450, D'Antonc as lying 
arc deserving of great regard, although by no means between - 1400 and 1900, and Ingenhouz at 2276. 
in accordance with each other. Many, on the eon- According to Dulacy it Is 4p00, by Amontons it is 
trary, proceed on principles, so often gratuitous or 5(^0, and by Lombard it is stated at 9215. After 
false, as to 'be entitled to no consideration. When this there is a rapidly increasing estimate among 
we consider the reputation of some of the authors other experimenters : Monsieur Lc General de la 
of these speculations, and the real knowledge of the Martilhere representing it at 43,600, Count Rum- 
true cause of explosion which were then in existence, ford at 54,750, and Monsieur Gay de Vernon; who 
the history of these opinions, and thus of dm deduc- outdoes all his competitorS| stating it as making from 
cd results, arc not a little curious. 80,000 to 80,000. 

Leinery, Wolf, Papin, and some others, consider- Among, the French, Gilot's experiments appear 
cd that the caii.'O of the explo^ion was to be sought the only tolerably accurate ones; as he states the 
in the rarefaction of air contained in the interstices produce of 100 lb. of powder in gas to be 463 cubic 
of the powder; forgetting, that in a rocket, which leet. This, however, is considerably under the 
can contain none, tlie production of air was sufficient truth, at least in the present French powder, as welf 
to communicate and maintain a considerable veloct- as in our own. Of course, this is not meant to repre- 
ty during the whole time of the combustion. John sent.tLe total force; but he has not given any statc- 
Bernouilii imagined that this air contributed an ment of the increase of volume produced by the 
eighth part of the force only, and diat the remainder temperature on firing. The coincidence between 
arose from water contained in tlic saltpetre. Mus- Robins’s and Gilot’s results is, however, consider- 
chonbroek, Siuhl, Ut'aum6, and Macquer,*again, con- able-; but the French philosopher is beyond the 
sidered the whole tilect as produced by the conver- truth. ‘ ' 

Sion of the water of thu nitre .into steam; an error According to Rubins, from experiments made in 
quite unpardonable in the two last chemists, who an exhausted receiver, the produce of gas from a 
ouglit to have known that nitre contained little or. given quantity of powder, builjt for bulk, 18 256; or 
no water of crystallization; and still more so in Count one cubic inch of powder produces 236 inches of 
Kumforii, who has follpwed them in this theory, elastic fluid af the mean temperature and pressure. 
Loifihard, attempting to improve on it, adds to the if the powder be rammed into the smallest possible 
expansion of steam that of the nitric ^cid. The space, the produce is double, or 472 inches of air ; as 
Abbe Nollct allows the water hut a share in the ex- it may be condensed, by bard ramming, into half the 
plosion. But not to enumerate more of these hypo- space which it occupies when loose. But we must 
theses^ we shall only mention further, that of those beware of assuming this vs an element in the com- 
who have attributed the expansive force to the con- putation of the initial force, however true a repre- 
version of latent into free, or radiant caloric, as sentation it is of tlie fact, abstractedly considered, 
they have thought fit to term it. » 1« practice, powder would produce no correspond- 

It would have been much more easy and correct ing effect in this state, because the ball would have 
to liave put this question to the test of experiment, quitted the piece before it was half burnt. Now, 
when tins real cause would have. immediately oppear- Robins’s experiments tally very nearly with our 
cd. It was sufficiently unpardonable, in the greater own, as formerly stated ; the produce from ram- 
iiumbcr of these persons, not to have inquired what nied powder being about 5v!0 on an average of 
had been do'ie before them ; since Boyle, Hales, trials, which, being reduced in the proper ratio for 
Hawksbee, uiul others, were aware that the coni- powder as it is fired, gives 260 instead of 230. It is 
bastion of gunpow'dcr produced a permanently elas- not impossible but tliat our powder may have been 
tic fluid ; although their inode of obtaining it in an superior to his. 

exhausted' receiver was not a very accurate one. ^ Thus much for the permanent produce. But there 
llawksbce found that one grain of 'powdt-r, when fir- is another important element required, before the 
ed in vacuo, produced a cubic inch of a i)crauincnt- expansive force of the powder at tho time of firing 
ly clahtic fluid, and that the same result was otitafned can be determined, and the initial velocity calculet- 
in air. Hence, though not acquainted with modem ed. lliis is the augmentation of bulk produced by 
chemistry so as to be aware of the nature of the ge- the elevated temperature which results from the 
neruted gas, he knew well that it. could not havo combustion. According to Rubins, that is such as 
arisen from the cxpMision either of air or water to render the pressure, or force of the generated fluid 
contained in tlic powder. The inaccuracy of Count at the moment of explosion, equal to -1000 atmo« 

Rumford's viows, and the extraordinary results of ^heres. Dr Hutton, more justly, states this at 
his numerous and laborious experiments, exceed, xOOO; a force far short of the imaginary ones which 
however, all that bus I eei done on this, or perhaps we have quoted above. 

on any subject in modern expcrimenuil philosophy. ^ We should have proceeded to examine the expe* 

The history of opinions respecting the explosive riments on which this determination was founded, 
force of gunpowder, and all alike pretending to be and. to compare the calculations with the results of 
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(iuttpowder- practice. But our limita warn us that wemust draw 
this article to a close ; and w# shall, therefore, refer 
our readers to the writings of llobins, Euler, and 
Hutton, on this subject, as alone deserving of atten- 
tion. Yet we cannot conclude, without suggest- 
ing the only method,— a method yet untried, by 
which the true force of the explosion may be dis- 
covered a priori; or, at least, the real bulk of any 
given quantity of the generated gas, at the moment 
of inflammation, may be ascertained. It is a heat 
which cannot be conjectured, and to which no true 
approximation has been made by any method yet 
used. 


By 

a give.. V. WVHKWk ^ f mm. fcW j J*1C 

measure the temperature to which it is raised, seevera. 
Hence, recurring to the diifercncc of capacity for 
heat between cither of these substances and the ge- 
nerated gas, to their relative qiiantitics, and to the 
law for the expansion of gaseous fluids by heat, as 
determined by (Jay Lussac, the problem may be 
solved, for that case at least ; as we arc iully sensible 
that no rule truly applicable to all cases can be es- 
tablished, when tlic numerous variations to which, 
in practice, the conditions are liable, ure consi-* 
dered. r. i*. r. 


firing the given charge of gunpowder under tiun powder 


LIFE PRESERVERS. 


Altiiougfi it too frequently happens, that nu acci- 
dent, which materially endangers the life of nn indivi- 
dual, deprives him, in the mean time, of that presence 
of mind which alone would enable him to take proper 
measures for his safety ; yet to have meditated, in 
an interval of leisure, upon the best method of pro- 
ceeding in case of emergency, must tend greatly to 
diminish the embarrassment and confusion tliat com- 
monly accompany the accident, even if it should not 
be thought necessary to provide any particular ap* 
paratus for the purpose of escaping the danger. 
There are also many ways in winch those who are 
not immediately involved in the disaster may contri- 
bute to the preservation of life, whether actuated by 
interest, or by humanity only ; and the modes of re- 
lief will, therefore, be naturally divided into the him 
tcrnal and the external, whether relating to fires or 
to shi^mreefes. 

Sect. Internal Fire Escapes, 

Whenever a family establishes itself in a re.sldcnec 
not detached from olliers, it becomes of importance 
to ascertain what facilities the house aifords for as- 
cending to the roof, and for passing lo those of the 
ueighboiiring liouse-*. It is scarcely ])0.ssible thal a 
conflagration should extend at once to the conti- 
guous houses on each side, before tlie inhabitants of 
the house in question have had time lo escape. But 
in a detached house, if there are not two or more 
staircases remote from each otlier ; and even in a 
house contiguous to others, when tlicre is no facility 
communicating by the roof, it becomes highly ex- 
pedient to provide some ijiternal means of escaping 
through the windows in case of fire; and to have on 
every Jioor 0 , good strong rope, with a hook or a loop 
at tile end, by which it may be fastened to a bed- 
post, so as to enable an active person to descend by 
its help out of the window, finding from time to time 
a partial footing in the inequalities of the wall. This 
process will be greatly facilitated by having the rope 
knotted at intervals of about a foot throughout its 
length ; the knots being nearly as convenient as the 
blocks, or clips, that ure sometimes made for tho 


purpose of retarding the descent, by holding them, 
and regulating the friction by the pressure of the hand* 
(Plate CX. fig. 14) ; unless the clip he attached to a 
strong cross bur, on which a person may. sit, while he 
regulates .the position of the clip hy its handles, and 
allows himself to descend with more or less velocity 
at pleasure. 'I'hc arrangement for this purpose may 
be made by a roller, or pipe, sliding on the rope, 
add pushed down so as to open the handies of the 
cliu.and lighten its teeth, when the person holds* by 
the roller and draws it down (Plate CX. fig. 13); 
and, i».i the contrary, the clip may be oj^cned by 
prosing r)ji the handles with tho other hand, or with 
the thighs ; or any other simple mode of regulating 
the clip may be adopted, provided that it be not lia- 
ble to be misunderstood, or misapplied in a monu'nt 
of coiifusioo. Aflcr all, a riipc ladde r would per- 
haps be preferable, as not being liable to be derang- 
ed ; it is often kej»t ready made in llic shops ; and 
in the absence of any other rope, u common bod 
cord will generally be found strong enough to sup- 
port the weight even of a stout man ; for a quaiter 
inch rope may be safely trusted with two luindreil 
Aveight, and ought, indeed, lo support three limes as 
much if new and good. 

Sect. II . — Exlcrnnl Means (f Escape from Eire. 

The external means to be employed in cases ol 
conflngiation must lie provided by the managers ot 
fire offices, or by other public oiliccis; and every in- 
genious workman, whom they may employ, will ho 
able, at leisure, to devise such apparatus as he 
can the most convcni(?ntly execute, and to give it a 
full trial in the absence of all danger; it will, there- 
fore, only be advisable that he should comj'Mirc for 
himself' the particular inventions which have been 
suggested for this purpose, and that he should chooso 
from among them &ueli ns he thinks most likely to 
do- him credit; and he may, indeed, very possibly 
find means of improving on any of tliem. 

1. In Leopold’s Thcalriim Maehinarinm (l*J:iti! 
IdV. LV.) we find the representation of a chair cal- 
culated to be drawn up or down by means of puile}s. 


Emerson’s Mechanics^ fig. 2^8, 22J); Leupold’s Thcatrum Machinarium, Plate LJV. 
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l»L i'rij- 2. Mr Varcourt oblaineJ, in 1761, the approbiitson 
ivf . yf the Parivskin Academy of ^icienc^'!> lor liis inven- 
' -i-. ^ tioaof ahollow must, iixed in a and suppiKl- 

ing a sttigp, with tlic nicans ot ascending and de- 
scending. p. 158.) In the beginning of the 

present century, a tiro escape ol Mr Audibert waa 
approved by the Parisian Insiilute. (A/. /.»/. IV.) 
1. A committee was aUo appointed for ex.iinming 
several ssniilur invcBlions at the Lyceum of Arts, and 
a medal was awarded by it to Mr Daujon, for his 
apparaiuF, which consists of a plailbrm carried on 
wheel.-*, supported by three frames, with brass wires, 
oil- which boxes are made to slide up and ilown for 
tlie conveyance of persons or of furniture. {Annales 
ties Arts, Reperton/ ii. I. p. AS*)-) 5. Mr Collins’s 

invention of pipes raised by ropes, and atlbrding a 
centre to a long lever, is described in the fourth vo- 
luine of the American Transactions , and in the Rc- 
pvrtori/. (Vol.XV.p. 85.) 6. In the thirty first volume 
of the Transactions of the Society of Arts (for 1818, 
p. ‘2H), wo liavc an account of a fire escape invent- 
ed by Mr Adam Young, for wiiicli ho received a 
medal from the Society. It appears to con»titufe 
by far the most portable of ladders, consisting of 
cross bars or rounds, connected by ropes, and having 
their ends litted together, so as to form a pole, which 
is readily elevated to the window ; and the rounds 
boing separated, and the liooks at the end properly 
fixed to the window frame, the whole forms itself in- 
!•) a Very convenient ladder of a mixed slrncture. 
7. 'I’lio ihiri}! fourth volume, for 181b (p. 2'J7), con- 
tains a description of Mr Hraby’s fire escape, consist- 
in'; of a car made to slide on a strip of planic fixed 
ti) 'i pale, and governed by a rope, which is cased 
uiifiiron, to protect it, in case of necessity, from 
the cllect of the fire. 

The inodc.s of exthiguibliing fires are not precise- 
ly the objects of tlie present inquiry^ hut it deserves 
to be remarked, that the only rational principle on 
which tho methods proposed have been founded, is 
liiat of cutting off tho supply of air, cither by a coat 
iif water Or steam, or by means of some chemical 
^uh^Lance, capable of forming an impenetrable var- 
nl>h. or glazing, on tlie surface of the combustible 
maicriaU A mixture of clay, with sulphate of iron 
and alum, has been iiroposed for this purpose, but 
its utihiy must obvioiiNly he extremely limilLd, and 
it mu-t rc(|ulrc he applied with great address, so 
as to he brought into fusion ex.seily at the place 
wliere ii is capable of protecting the substances not 
\ct con.-' limed. 

Sicr. in Internal Mrans of Escape f/oni Ship^ 

w/ a ii. 

The means of escaping from shipwreck may be si- 
milarly divided into internal aiuVexternal, or into the 
precautions to be taken by the ship’s com puny, anil 
ifio mtasai\> to hi* acioptcil by persons on shore. Ihc 
internul means (lopend either on enabling the indivi- 
iiiials to in* float, or establishing a connexion 

with the shore liy ropes; and ol the former, we may 
lirU consider llu>so which revpiue no particuUu* pre- 
paration before the occurrence of the accident that 
calls tliein into action, and wiiicii are therefore the 
mo^t universally applicable. 


Of sucli expedients the most effectual ap|>car to be Life Pre- 
thoso wijich depend on the employment of empty 
water casks for assisting the ships company to drift 
ou shore. 1. A paper on the arrangement of water 
casks, to serve as lloats in case of shipwreck, appears 
in the publications of the Society fur the Improve- 
ment of A'avo/ Architecture^ dated in 1796. (Vol. II. 
i. p. 51.) 2. In 1818 Mr Grant of Bideford obtained 
a gold medal from the Society of Arts, for the inven- 
tion of a life preserver, consisting of a S6 gallon 
cat>k, witli some iron ballast fixed on a wooden bed, 
and lashed to the cask, and with ropes round it for 
tlio men to hold ; and it was found that ten men were 
supported by it with convenience in tolerably smooth 
water, the bung of the cask being well secured by 
cork. (Vo!. XXX VI. p. 63.) The ballast could be of 
very little use, and a cask dimply tied round with a 
rope, like a common parcdi^ would probably anikiier 
the purpose equally well. It would, indeed; be pru- 
dent for every ship in a storm on a lee shore, to have 
a few of her casks well emptied and stopped, and tied 
in this manner, before the actual occurrence of im- 
minent d anger. 3. In the thirty seventh volume of the 
'Transactions of the Society (p. 110), there is an ac- 
count of Mr Cooh*s life raft, consisting of a square 
frame with canvas nailed across it,‘ supported by a 
cask at each coiner, for whicli the gold medal was 
voted to him. !•. It is followed by a description 
of Lieutenant Rodgers fife taftjip* lIJ2)f which ob- 
tained a siniilnr compliment. This raft has the ad- 
vantage of requiring only such materials ns arc usu- 
ally found on board of every ship ; capstan bars, boat 
musts, yards, or any other spars of moderate dimen- 
sions, which are lied together so os to make a sort of 
waggon fr.tniL’. with a large cask fixed on each side; 
it appears to ulford a very convenient support to the 
men, but it can scarcely possess any great strength 
for rcM^tiug the force of the breakers. 

Mr J. llreniner, a clergyman in the Orkneys, had 
received n medal from the Society in 1810, for his 
method of conve rting any ship's boat into a life boat, 
by putting into it three or four casks attached to the 
keel, which is to have a ring-bolt fixed in it for re- 
ceiving the ropes by which the casks are fastened ; 
he gives particular directions for making ail the hccee- 
sary arrangements in the twenty eighth volume of the 
Ttansactions (p. 131); he particularly advises that 
no use should be made of the natural buoyancy of 
the cavity of the boat, but that the bottom should 
be perforated without hesitation, wherever the hole 
W'Oiiid afford any additional facility for fixing a rope. 

("aptaiii ^lanhy's jolly boat fitted as a life boat, 

at the expense of three pounds,” seems to be com- 
prehended among those preparations which are to be 
made previously to the voyage. 

The buckling a soldier's canteen on his breast, as 
an a&sktunce to enable iiiin to float, belongs to these 
temporal y expedients, which may occasionally be 
employed with advantage. Tying a liat in a pocket 
handkerchief, and holding it ns a float, has been re- 
commended by Mr I^uwsrm in tlie Philosophical Ma- 
gazine (Vol. XX. p. .362) ; he advises that the crown 
of the hat should be held downwards, and observes 
that a stick may be employed, -to enable us to use 
tw 0 or four hats at once ; but this method can only 
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I !ii- Prc- be adopted when the accident occurs in very stiil 

.orvor.. 

'Fhe first and most obvious preparation for enabling 
a person to fiout, \b the learning to swim. It is well 
known that swimming is scarcely ever sufficient to 
enable a .seaman to roach the land from a ship that 
has been wrecked, without some assistance; and 
many have certainly been drowned from depending 
too much on their imii .strength; but for a momen- 
tary support, and to uiford courage and presence of 
mind to seek for other aid, there is no cpiestion but 
that the faculty of swiriiming possesses an inestimable 
advantage. A boy generally leains to swim by the 
help of his srl]oolfellow>, better than by any ge- 
neral rule<, and more agreeably than in a school of 
natation; but it may be of some use to observe, that 
the act of diving to the bottnm and rcascending, in 
tolerably shallow water, is much more easily perlortn- 
ed by a beginner, than that of simply supporting 
himself on the surface ; and when ho lias thus uc- 
(|uircd the Iceling of the immediate clfect of his arm.s 
in propelling and sustaining him, he soon finds out 
the means of cmjiloyinn liis foot in their assi^-tance. 
The art ol' swimming ha*', however, been systematic 
cally treated by. liachstrom, Kunst zu Sthwimtueti, 
Svo, Berl. I7‘l'2 ; by 'I’hevenot, Ati dv Ntt^er, Paris, 
J7H; and by Hernardi, Arte Ra^iannta del ^'iwlOy 
? vols, 4to. Naples, IVf)!*- 

It is ca.sy to convince ourselves, by trials in a warm 
bath, witliout roferenci to Kobertson’s experiments 
{PhiL Tran^, Viol), that a substance pobse.'»siiig a 
very small degree of buoyancy is suflieieni to enable 
the human body to fi lat without eflort. In fact, 
when the client is fu'ly expamled, the thinnest and 
most bony per'-'on will eotimnnly float in sea water; 
but thti ell'ort of keeping the che.'^t exjumded i.s as fa- 
tiguing as any otlu-r mu.'^eular exertion ; and when 
the chest collap.scs, the fattest poo])le may be in 
danger of.sinking unle«-s they have learned to swim. 
Sir William lliiniiltoii, indeed, tells us that in 17SJ, 

a woman of Seilia, four months gone with child, 
w'as sw’i'pt into the sea by the w'ave’* accompanying 
the eai Ihijuake, “and was taken u)) alive, floating 
on her back at some distance, nine houis after; .•'he 
had been used to suiui; her anxiety and sufrering, 
however, hud arrived at so great a |)ilcl], that just at 
the time that the boat which took her up appeared, 
she was trying to force her head under water to put 
a period ^o her miserable exi.stencc.” 

In China a frame of bamboo surrounding the per- 
son is used for afloat, and the ligi;tness and strength 
of this substance must iiiuke it extremely proper for 
the purpose; somelirnes also a gourd is lied to a 
child, to secure its floating in c.ise of accident. The 
inflated goat skins, used f'lom time iiiiineinori.d by 
the Arabs, or the seal skins employed by the Clii- 
lian.s, have the disadvantage of being easily punctur- 
ed by a rock or a spar; jn objection wiiieli is also 
more or less applicable to all substances containing 
nir; for ex imple, to the air jaeket-s desciibed in T/CU- 
pold’s Theatrum Ponlificinm^ published about 17-4'. 

A float of a semicircular form was recommciuled by 
Ozanam, the author of the Recreations ; and Huch- 
strom, ill his Art of Switmninff, proposed to float a 
troop of cavalry by fixing cork to the saddles. The 
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cork Jacket of Cldacy is described in the History of lift rrr- 
the Parisian Academtf of Sciences for I7r»7, and 
Lachapclle's Scnphandcry which is coiiMdcrcd an im- 
provement on it, in the volume for 17().5. In the 
y'Ciir 1 7^*41 the attention of the British public was 
particularly called to the floating powers of cork, by 
some experiments which were made with cork jack- 
ets on the Thames, together with some comparative 
experiments on air jue.lvcts; and Dr Wilkinson, in the 
Philosophical Transaition.s {or I7f>5, de^Clibes some 
cxperiiiients by which ho aveertained that about a 
pound of cork was amply sufficient to enable a man 
of ordinary si/e and make to flout without effort. It 
is airnobt superfluous to enumerate the iiiuliitude of 
trifling variations that have been made in the ar- 
rangements of cork jackets and air jackets, appareut- 
ly for the purpose of exciting a momentary interest, 
though possibly from the best motives. Mr Bosquet 
advised a b.ig of cork shavings to he kept in readi- 
ness by each person : the Scuinaus Friend w’us com- 
posed of two pieces of* cork, united by straps ; the 
CaUincttn was a hollow vessel of copper, divided into 
cells ; a “ marine spencer ’ has been dcsciihed by Mr 
iSjiencer, in the sixteenth volume of the Philosophtcnl 
Map^nzinc, con.^isting only of a nuinher of eld corks, 
arranged so as to foim a girdle; and in 1806', Mr 
'T. C‘. Daniell obtained n gold rnedul (roiu ihe So- 
ciety of Art*< for the invention of an apparatus of 
wati^r proof leather, surrounding the body, which, 
ai’cording to the lestiinuiiials he produced, had saved 
the Jives of some ])ersons who had been .vail mg in a 
pleasure boat on a river. In smooth w'ater, it has 
been suggested that throwing a foot ball, with a 
hinall weight fil'd to ii, to tin* ptrson immersed, 
would often ailord MifiicKnt a*-*isranec; and with 
respect to floating, tin le is no doubt fbal any of the 
assistances wliicli have heen propiived would be siif- 
fieieirt, iftlieyweiv at iiand ; but there is another ob- 
ject, to which it !•> ncce-^saiy to attend, in cold, and 
even in temperate eliniati s, that of supporting a tern- 
jH'ratun* eoiiipj.tiblv ’'‘th life and health, d the im- 
mersion is liki'ly to be of long duration ; and an ad- 
ditional provision of woistcd stoclvings, j.iekt t.s, and 
trowsers, will be uliuost as essential, in such cusc.v, 
as tiio means of oliiaining buoyancy. 

For the second object wbicli is desirable to a ship 
m distress, that of obtaining a safe communication 
with tile sliorc, it ha.s been U'^unl of laic years to 
rvly principally on the humane exertions of pirsoiis 
who may be on tin- coast, and who may have made 
preparations for tlii'k puipo-'-o; and with this view, 

.‘•onie iii.vl met ions foi; properly eo iiperaling in tin* 
measures to be adopted w-illi (.'aptam Manby's ap- 
puratu.s, have been Itbi rally di'-tributed to all slops 
when they received their pupeis fioui .some of the 
Briti'-li eustoui houses. Tliere arc, however, some 
simple expedients, which may be adopted for this 
purpose by pei.vons on board of the ship: for ex- 
ample, the inakii'g a kite with a pocket handker- 
chief slretched over a hoop, and causing it to curry 
a cord to tlie lee shore, by means of wliicIi a stronger 
line, and at last a hawser, may be drawn by persons 
standing on the beach. A line may also sometimes 
be earned on shore by a ca'-k, allowed to drift be- 
fore the wind ; and a bag has been recommended to 
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Vn‘- be altacbecl to fnch a cu^k or to u biio\% in order to 
art as a sail, uixl to insure it’i cro^hinj; llic Kiirf. 

' Mr Cle^horn was aNo rewarded, in 1811*, b}* the 
Society of Arts, I'or lliii inviiilion of a hunyaiit line, 
biivint; ii heart nfeoik, to obviate tlu' ineonvenieiiee 
winch would ari^e I’roni its sinking and, bi in^jj dragf^ed 
on the sloiu.\s under the breakeiN ; but he observes, 
that in heavy storuis ifiere is gain rally :i eurrent 
along shore, which renders the method almost iin- 
praciii-ahle. {'rian^ailiunsj XXXII. p. IKl.) A Mr 
Wheatley a>sures us, in Caplaiii ^hlnb}’s Easai/^ 
that his own life, and that of eight other persoll■^, 
were saved in 17j)l by a lead line, which was carrieil 
on shore by a Newioundlaud dog that lie happened 
to have on hoard ; win n two good swimmers had 
hecn drowned in the atfuupt to swim on shoie. It 
iiad occurred to Lieutenant Hell in iTlM, that a lope 
might be thrown iVeni a ship which had struck, hy 
means of‘ a moilar c.n r\ing a he ivy sliut, aiul uprin 
the prinrij)le ol ilic gini harpoon; and he sliowed 
the piaetic.ibility of the sug:;e''fion hy an actual t':- 
periment, in which a deep-se.i line was carried to a 
distance ol’ about 400 \ards. (T/fnts. Soc. 

XXV. p, lie lecommcnded that every shi|) 

should be provided with a mortar capable of carr}ing 
sueli a shot, and observed, that it might be plaeed 
on a coil of ropi' to be hied, instead of a eaiiiage. 
riii'i Hue was to he eoiled on iMiidspikes, which 
weie to be drawn out bel'orc llie mortar was fired. 
Ill be received a preaiiuin j)f oO guineas Ironi 

tlic Society of Arts {'J'ftui.uti X. p. and 

he obtained his pn inotien in the Otdnance a> an ac* 
know ledenuait ol his niiul>. 'I’lieshot was (o weigh 
about t)(l pounds or mure, and the inoit.ir five or mx 
hundred weight. 'Hie expeiimenl.s of the hVcmcIi 
artillery at laifere were subsequent to (hose of Mr 
Hell, lliougli they liavc soinelunts been quoted as 
the first ol the kind. 

ft has. however, generally been thought impracti- 
cable to manage a moitar with elh cl under the cir- 
cunisianc'e.s of actual shipwreck ; and Mr 'rrengrouso 
lias preieiicd a rocket, as more easdy fired, and as 
having a smaller initial velocity than a shot, sio that 
tlie rope would he less in danger of being broken by 
the impuUe. He found that a rocket of H ounces 
carried a mackerel hue it^O yard^, and a pound 
rocket ari; and, in some expei inieiit’s made under 
the inspection of »hc Society of Arts, a roekc't, an 
inch and a quarter in diameter, carried a cord acioss 
the Serpentine Itiver in Hyde Paik. Tlic mu.sket is 
provided with a valve, to prevent the escape of the 
materials of tlie n'cket, and it W to be fired with a lit- 
tle powder, without wadding. 'I'lie whole apparatus 
IS packed in a chest, cont. lining from eiglit to twelve 
rockets, the imisket, a life spencer, a chair, to tra- 
verse on a rope, a canvas bag, and a ball of wood to 
throw to a per.‘{on swimming. Mr 'rrengrouse was 
coinpliinented with a medal from the ^iociety of 
Arts in 18‘2(V (Vol. XWVHI. p. Kil.) 

Sect. I \". — Evtaniil Moms of Escape J'tom Ship- 
\vrt'ck\ 

The means to be employed by persons on shore, 
in cases of shipwreck, depend either on projecting a 
line over the ship, or on the use of a hie bout. Mr 
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Bell had cursorily observed, that a line might be 
carried over a ship from the shore by ineiin.s of liis . 
mortar ; but for the actual cxi cution of this pro- 
posal, in a variety of case.«, w'e arc indebted to the 
meritorious cxLTtion.s of Captain G. W. Manby, 
whose apparatus, according to the report of a (!om- 
niittce of the Hoii'iC of Commons, dated in March 
J810, appears to be admirably adapted to its pur- 
pose, and to have been attended w'ith the fullest suc- 
eCs'^s in almost every instance.” In consequence of 
this report. Captain Manby was thought vvortliyof a 
Parlicimentnry rewuid; and he afterw'ards published 
u description of his inventions under the title of An 
Essay an the Preservation of Shipwrevhed Persons^ 

8 VO. London, ISTA He hud previously received a 
gold medal from the Society of Arts in 1808. (Trans- 
actions, XXVI. p. J20.0.) His success makes it expe- 
dient to c‘xtrac*t from his Essiiy a detailed description 
of the apparatus, and it will be easy to make it some- 
what more intelligible by a slight alteration of the or- 
der of arrangement. 

P. *31. ** The method of affixing n rope to a shot, 
for the purpose of cO’ecting communication, when 
projected bom a piece of ordnurice over a stranded 
vc^m I, w:is*at length siuTeodcd in, hy introducing u 
jagged piece of iron, with an eye at the lop, into a 
shell, and securing it hy filling the hollow sphere 
with boiling lead ; and in .mother way, by drilling u 
hole through a solid ball, and passing a piece of 
iron, W’ith an eye to it, before described, to the 
bottom, where it should be well secured by rivetting.'^ 
(Plate (’X. lig. 53 L) 

“ To piovluce rill* means of connecting a rope to 
a shot, anri prevent itii being burnt, and rendering it 
* irrcsistihlc* to the {lowcrful inllaimnalion of gun- 
powder, w’as the labour of in6nilc time, and the 
niuiiber of experiments to aecomplisb it is beyond 
all pos-^ible conception. Chuins in every variety of 
form and great strength breaking, proved tiuit it re- 
quired not only an clastic, but a clo.'jcr connected 
body. At IcDgtl), some stout plaited hide, woven 
extremely close to t!ic eye of the .shot, about two 
hrt in length beyond the mu/./.Ie of the |>iece, anc 
with a loop at tin' end to receive the rope, liappily 
efheted it.'’ (I Mate (’X. fig. I.'?.) 

'riiis methoil is certainly de.Mrable, as tlie rope 
may, iimnediiili ly Qas] it is required, be affixed to 
the loop, and iqipiii-d in service. 'Hie form of the 
platted hick' may likewise be woven by twisting it in 
the manner that the lashc's of whips or ropes are 
spun ; tlierc is another method, by passing the rope 
through a case of leather, taking the greatest care 
that it is so well secured at the eye of the shot, a.s to 
leave no room for the si.iotiTF.sr i*l.\y, as is repre- 
sonied by the following baubed shot.” (Plate CX. 
fig. iq.) 

“ When the crews of the distressed vessel are in- 
capable of availing themselves of the benefits arising 
from comniunication, they liaving p^eviou^ly lashed 
them.selves in the rigging to prevent being swept 
away liy the sea, which is repeatedly breaking over 
them, and when, from long fatigue and tlie severity 
jf the .storm (on which occasions it too frequently 
occurs), they totally lose the use of their limbs, and 
are rendei'cd incapable of assisting themselves in 
12 
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l^f'c Prc- the sli^rhtest degree — the advantages of this shot 
ncrvcM. Qu i(y projected over the vessel, and 

the people ot‘ the shore hauling it in^ it Hrnily se- 
cures itM'lf on some part of the wreck or rigging, by 
which a boat can be haiiied to the relief of the dis- 
tressed objects ; and by the counterbarbs it is ren- 
dered iinposbible j^that it should] give up its hf>id, 
or slip, while tiiat part of the wreck rciiiuins to which 
it lias secured itself. 

“ Among ibc many that have been saved by this 
bliot, the following are testimonials of a few of the 
eases : — We, the crew of the brig Nancy, of Sun- 
derland, do hereby certify, that we were on board 
the said vessel when she was stranded on the bcacli 
of Yarmouth, on Friday morning, the 15th of De- 
cember ISO}),' and compelled to secure ourselves in 
the rigging to prevent being svvc))t aw'ay, the sea 
running so high over the vessel. And we do further 
iclare and certify, that Captain Maiiby, firing a 
rope with u hooked shot, securely holding on the 
wreck, enabled a beat to be hauled from the sliore 
over the suif to our relief, otherwise we must inevit- 
ably have perished.” This cerlilicatc is attested by 
six signatures. 

P. 27. — “ Facilitating communication is at all 
times of importance; but when the stranded vessel 
is in momcritary ddiig(?r of going to jiicces. this point 
becomes a consideration of extreme urgency. 1 feel 
a persuasion that this particular service can only be 
carried into elicct by a small and light piece of 
ordnance, the range of wiiieh is coiisocjiiently very 
inconsiderable, when compared vvitii that of a large 
and heavier piece, as it is weight alone that conveys 
the rope. In order, tlicrcibre, to increase the 
powers of a shot projected from a small mortar, its 
natural form must he varied, so us to give it addi- 
tional ^ preponderance.' The following shape, in the 
form of a jiear, has been used with the greiitost suc- 
cess, for by the increased weight, the shot’s nio- * 
mentiirn and power over the line is in conscqiieiiee 
considerably augmented in its range ; and when 
made to fit the piece as close as possible, a great 
iiKTease ol vi locily is likewise produced from that 


ney on the lOlli of November 1810 , when boafs cn- Fife Frr- 
deavoured to go to their relief, and were enabled to 
get out of the iiai hour on llu; ebb tide, within 20 
yards of the vessel ; but it was found impossible to 
approach them nearer. IJad siieli boats been pro- 
vided with a piece of this desciiption, and the sann' 
fiimly secured on a stout piece ot plank, by theiioles 
left at each corner of the iron bed, they might l)a\e 
projected a small rope, coiled in a crate or b.i^ktt 
made to tlic form of the bow’ of the boat, and the 
persons in the boat, so provided, would not h.ave re- 
mained the distre.'^sed spectators of the untimely end 
of their fellow creatures, w'itliout being able to af- 
ford them the smallest relief, although so little was 
then wanted for that desirable purpose.” 

** Altliougb advantages have been pointed out in 
the use of tlicse small mortars, it j.s necessary to h(^ 
kept in remembrance, that they are produced lor 
particular services, :is the nature of the cou^t, and 
circumstances attending the distressed vessel, will 
direct what piece is best adapted to the undertaking. 

To enable the mind to form a judgment what can 
be effected by other pieces, the lollowing arc tiu* 
minutes of experiments made with a five and half 
inch brass mortar, stating the (piantity of powder 
used, and distance the ropes were ])rojected ag.iin^t 
a- strong wind, at the angle of 17 degrees (elevation): 
weight of the mortar uud bed about three liundred. 
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“ With a short eight inch mortar, the weight of 
which and bed was .supposed lO be about seven hun- 
dred ; the angles of elevation uncertain. 


decrease of windage. (Flalo CX. fig. II.) 

“ l*ortahility in the construction of a piece of 
ordnance (as just described) is the very cs.sence of 
this service ; and communication with the stranded 
vessel or wreck may be eflected with a cord, by 
which cord a ro])e can he conveyed, and by that 
rope a haw'ser or cable sent to the distrc«<scd vc.csel ; 
for this purpose the following was constructed.” 

(Plate CX. fig. 18.) 

P. 31 — « A person completely equipped with P* 15. — “ Directions for mins; the apparatus . — 
every necessary apparatus to effect communication When the rope (winch should he pliant and well 
w'ith a vessel driven on a lec-sliorc ... the horseman, stretched) is brought on the beach or elill' opposite 
fully equipped, travelled a mile and a half, the Iiow-. to the stranded ve>sel. the most even spot, and free 
itzer was dismounted, and the line projected 15.3 from projecting stones, should be selected to lay it 
yards in six minutes. on, and great care be taken that no two parts ut it 

“ The application of a small piece of ordnance whatever ovcTlay or evi-n touch each other, nor 
(Plate CX. fig. 21) likewise offers particular advan- must it be laid in longer lengths than of two yards, 
tages, capable of being employed from a boat to go But to project a small line or cord, it will be ni'ces- 
to the assistance of a vessel grounded on a bar when sary, if it is rcipiired, to contract the faker to half a 
running for a harbour, the necessity of which re- yard at most, to avoid the jerk received at the end 
pcatcdly occurs, and was twice witnessed at Blake- of each right line. The best method, with such a 
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Ijfr Tn- ili'scription of comI, is (•» lay it on tJie ground in the 
tecrvn .. most shoit and ii r(‘i»iilnr \iiMdini»i^, to lelieve it from 
this powerful iiiipiiUo. ''i’o prove the t ffect of the 
iTupuUe on a lope, if il is fakid in lni«*ths often or 
hi'ieen it wiii break e leli tiiiic, as it then he- 

eonu'S a most poweiiul pcnditiinii. The^e precdu- 
linns are abooliiteiy nece&.''.ny to the Micce^^s i f ilie 
»ei vice. 

*• The iolloviiii^ has, after various trials, been found 
a eerlain method of la) llie rtipe, and phiein" it 
into eomparlments, [I'lvtuk I'akin*^, riate C'X. 
fig. I.) 

“ A partieular attention ti) this mode will never 
tail with a giuxl rope, winm the impedinieiitH ar(‘ il> 
moved that iin\iht otherwise ob'-lruet its rapid flight. 
il8 advantages are, that il will allow- the e\o rapidly 
(yet eoneetly, ;m.s/ iitjmc Jh which is absolutely 
noees^ary) to pa.'.* over the different eonipartiiu nts, 
and at onee iliseover if any fake has lioen displaced 
liy tile storm, or hy any other casuaJry or accident 
come in contact with another part, which would de- 
stroy its application by the rope breakings 

‘‘ 1 1 may likewise he coiliul in the iiianrUT used in 
the wJialc fisliery,' u/i///c /r//c (Plate CX. fig. S| ; and 
in the following inetliod, tJiain fakwg (Plate CX. 
fig. fj). 

*• It is, however, necessary to add, that great at- 
tention is required in laying it agreejibly to the two 
latter methods, arising not only frmn the arm being 
liable to get under eeitain parts of the rope, .and 
thereby displace it, but from the great anxiety of 
mind natural on these otcasions, where the lives of 
fellow creatures arc literally dependent on the coi- 
rectness with which the rope is laid; it is, therefore, 
extremely diflicuit, in u inoment of agitation, to de- 
tetminc whether any overlay lias taken place, an er- 
ror that would infallibly destroy every endeavour, 
and occasion even the fate of those whose lives we 
might be extrling ohim-Ivcs to preserve. Could' 
persons in the peiformancc of this service be al- 
ways collected, ifie two latter incihods would have 
H ilecidcil advantage over the first mode of faking, 
tliey being laid in a much less space of time. 

“ As all these iiK'thoiN of lading tJic rope oecupy 
tune to place it w'ilh the earc necessary ; ar.d as it 
lias repeatedly liajipeiied that vessels, very soon after 
grounding, have gone to pieees, ajid all hands jie- 
rished, it was necessary to produce a method of ar- 
ranging tlie rope, so that it eoulil be immediately 
projeeleil as soon as it arrived at the spot ; and 
none provcil so effectual as_ when brought ready- 
laid ill a basket." (J*late (^X. fig. 23 .) 

“ 111 this case, tlie rope should be ino.st carcfuJIylaid 
in alternate tu-rs or fake.s, no part of it overlaying, 
and it should be well secured down,thatin travelling it 
be not displaced. Hut, above all things, no ini.«>'take 
must hapjien in cLAci.Mr the basket enoPERi.Y, 
For example, thait the end of the basket, from wliich 
the shot hangs in the above plate, should be pre- 
viously marked, as it i» here represented, and must 
be j)laced towards the sea or wreck, that the rope 
be delivered freely, and without any chance of en- 
tanglement. It will be scarcely necessary to add, 
there will be .several’ tiers of tlie rope when laid. 
The utmost care and attention arc required in lay- 


ing the rope in tieri; with strict regiilarily, to pre- bi'«‘ 
vent entanglement. ^ Hr nrn- 

J*. 3f>. — “ 'I'lie next is the application of the mor-^*^ 
tar. If the w md is sidewuse to the shore, it must be 
jiointed siiiliciently to w'iiidward to allow for the slaek 
of the rope lighting on the object, as the rope will, 
of course, be considerably borne to leeward by ibe 
elfeet of a .strong wind, and by its being laid at a 
low 4'levatioii, insure^ the rope f.dliiig .igainst the 
vvealheriiinwt ])art of th^» rigging. While this ser- 
vice is iierlbrining, great care should be taken to 
keep the mortar dry ; nor should it ',;e loaded until 
every thing is ready ; when that i.s done, it should 
be primed ; luit as it W'ould be inniossible to do it 
with loose powder in a slorni, a tube is eoiistriieted 
in the simplest maiiiier of common w'ritmg paper 
(tlie outer eilge being ccineiited w ilii a littb' giimj 
in (bis form. (IMate CX. fig. *2.) It is filled 
with meal gunpowder, made into paste with spirit of 
wine; wlitui in a state of drying, run a iieetlle 
tliroLigb the centre, and take care the hole is icft 
open, for, on the tube being inflamed, a stre.im of 
fire tbirfs tbroiigb the aperture with sneli l‘oi-ee as t<* 
perforate the cartridge. '1 lie mortar slionld then 
m-staiitly be fired, and in order to le.sseii a rlifliciilty 
that has t»ften oceiirred in performing this terviei*, a 
pistol may be used, liaving a tin Im/\ over the lock, 
to e\i.lude the effect of v\iiid or rain on the priming : 
ami tile miiz/.le being eiit [ubliijiiely ], dilates the iii- 
fl.immatioii, so u.s to reijnire but little exactness in 
the diiectiuii of the .dm. 

“ V\ e will siijipose the coiniminicatioii to be 
secured, ;i1tboiigli it is saircely necessary to offer 
any other assistance than that of a rope, as the in- 
\entive genius of a sailor will supply- e\ery thing 
else, yet I could ex])cct the people on shore to get a 
boat ready hir inoetiiig the vessel when ilriven on :i 
beaeli ; it is tlie ])romptest and niu.st eert.dn method 
of relief, as well as the mo.steasy to be aeeompli.shed, 
for by hauling her off w'itli the rope ]irujecled, the 
biial's head is kept to tlie waves, and not only in- 
sures safety by rising to the .surge, but pre\eiits Jier 
upsetting.” 

Again, p. .Oy,— Wlien the rope attaclicd to liic 
.shot (not having barbs to it) is fired over the ^c.s.sej 
aiul lodges, let it he secured by those on hoard, and 
made fast to .some firm part of the rigging or w-reek 
that they nmy liaul off a boat hy it; but should 
there not be any boat, then haul on board by the 
projected rope a larger one, and a tailed block, 
through which a smaller rope is rove. Let tlie 
l.'irge rope be made fast ;it the mast lieail, between 
tlie cap and the to]i of one of tlie lower masts, and 
tlic tailed block a little distance below it ; but, if the 
masts should liave been cut or carried away, then it 
must be made fast to the loftiest remaining part of the 
wreck. When this is done, there will be sup[)lied 
from the sliore a cot, hummock, netting, basket, 
hoop, or any of the numerous re.sourees of seamen, 
whicli will run on the larger rope, and be w-orked 
by the people on shore. If a cot he used, the men 
may be so securely fa.stenrd to it, a.s to preclude all 
possibility of failing out, and then he brouglit from 
the wreck, one by one, in perfect safety.'" 

P, 4,7. — « While communication is gaining, three 
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I i^'r Prc- slakes shoiilil bo driven into the grouiul in a triaii/rular 

i. !vrih. position, so as to met t ih-seal the heads tosiippnrt each 
'■ olluT. As soon as eoninv, miration Ims been effecltd by 
the erew ol’ the \e<selj and they have seeiired the line 
attached to the shot, made last to these stakes, and the 
<Tew Mill hunl iOt board b) it a lar^e ro]>eaiid a tailed 
bloelv, thron^Ii Mhieli a smaller rope is t(. be rove, 
both ends ol’ whieli (the smaller rope) are to be kept 
t)n ^hore. When they have seeured these on board, 
and the larger iojk* is rove throii<rh the rollers, let 
a ;;iin taekle piirehase f)e lashed to it, then lash the 
purehase to the slakes. Hy the means of’the piirehase, 
the larijer rope may be ke]it at a fit d<‘pree of len- 
iion ; Ibr, if { .ire be taken to slaekeii the purehase as 
the Jiip lolls out to sea, the danger ofithe rope beiii" 
bn)k(Mi w ill In* fiii'irded against; ,iml on the other 
h md, ii’ the jiurehase b(‘ fr.ilhered in as the ship 
rolls (oManI the shore, tlie slackness of the rope, 
M’hieh Mould prevent the eot traversinpr as it oii^ht 
to do, and plniii;e it m tlu* Mater more flian it olher- 
Mise Mould, M’lll be :ivoided.'' (Pl.ate (‘X. fi«r. p.) 

1 *. ."ijl ‘‘ Siip])osiuj[^ niithei* boat nor eot appara- 

tus at hand, first east oH’the shot iVom the project(.*d 
rope, and M’ith a elose hit eh, tints ( 1*1 ate CX. fi/j. 
17), h'l it be pulr)\er the head and slioulders of the 
person to be saved, briii<;injf it elose under each arm, 
draMiU” it fi;>ht, oitsKavrs*. i’AKri(*nLAui,y tiik 
KN oi ISOS* J'HK iiJteASTiioNE ; for, by haviiifr the 
knot ill th;it position, on the people of the shore 
h:iuliii.«; the iieram from the wreck, he will natural- 
ly be on his b.'ek, eoiisetpiently, the face will be 
uppermost to s('i/.e ev<‘ry moment for respiration, 

• il’ter each surf has p.issed over the body. If eir- 
••umsi.mees compel recourse to tins method, care 
must be t.ikcn to free the rope from any }>ait of the 
wreck, and to jump clear aw'uy ; but should tlierc 
be more than one on board, each man should make 
himself fiist in the same way, above four feet from 
the Ollier, and join hands, all nlteiidiiijr to the same 
iliivetioiis." 

p. (>’(, — For Relief to Vessels Stranded 

tvi a Ijr ihutc in a Dark and Tewpestuons Night, 
ft will be reejuisite, first, to devise tlie ine.'ms of <lis- 
coverin;; ]»reeisely when* the di.stres.sed vessel lies, 
M'lien the ercM' are not able to make their situation 
known by luminous signals; .secondly, to produce a 
jiu'tliod of laying the mortar for the object, with aa 
imich accuracy as in the light ; thirdly, to render 
the flight of the rope perl’ectly distinguishable to 
those who project it. and to the erew on board of 
the ve.ssel, so ili.it they cannot fail of seeing on wJiat 
part of th(‘ rigging it lodgesS, and consequently have 
no difficulty in securing it.'* 

“ To attain the first object, a hollow ball was 
made to the size of the piece, composed of layers of 
pasted cartridge tiaper of the thickness of half an 
inch, liaving a lid on the top to contain a fuze 
(Plate rX. fig. 3)t and it was tlicn filled wdth about 
fifty luminou.s balls of star composition, and a suffi- 
cient quantity of gunpowder to burst the ball and 
jnffanie the stars. The fuze fixed in tfie ball was 
graduated, to set fire to the bursting powder at the 
h(?iglit of yoo yards. Through the head of the fuze 
were drilleil holes, at equal [distances], to pa.ss 
through tlicin strands of quick mutch, to prevent llic 
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po.ssibllity from any accident of the inaich f.illing 
out, or from its not firing the fuze. 

•' On tJie stars being released tliey eonlimied ' 
their splendour wiiile fulling, for near one minute, 
whieh alloMcd ample time to discover the .situation 
of the di.stressed vi.ssel. 

During the period of the light, a .stand, wilfi 
iMo upright sticks (painted white, to render them 
nuiro di.seeriiihle in tlie dark), was ready at liand, 
and pointed in a direct line to the ve.ssc] (Plate 
CX. fig. 7.) 

j\ shell, affixed to the rope, having lour holes in 
it, to receive a like inimlier of fuzes (headeil as before 
desLTil)e(f), and filled witli tlie fiercest ;md nio.st 
glaring composition, whieh, when inflaimsi ;it tin* 
discharge of the piece, displayed .‘^o splendid an ilhi- 
miiiation of tin? rope, that ^ts flight eoiilil not be 
mistaken ” (J^late CX. fig. 

^ 11 f)U — To get a Rnatf'unn a livach over the Surf. 
'file import.'inee of going to the relief of’ ships in 
di.stres.s at a distance from tin* land, or for taking oil' 
]>ilots, Mas viewed as of the higliest eoiiseipience h\ 
the F.lder brethren of the 'rrinity House, and 
offered to n:y |iarticular attention l>y%e\eral distiii- 
giiislied eharaeters. After ninneroiis ex)>eriments t(» 
accomplish it in various ways, the mode following 
was most approved. About forty fathoms of two 
and a half inch rojn?, made fast to two moving an- 
chors, was laid out parallel with the shore, at a dis- 
tance beyond the sweep of fhe surf; to the centre 
ol this rope Mas made fast a l>uoy of .sufficient power 
to suspend the great rope, and prevent it from ehaf- 
ling on the .sand, rock, or stones, a. well /i.s emlxil- 
iling, a eireumstniicc that has renilerrd it impossilile. 
on a samfy or shingly eoa*>l, to heave out an aiielmr 
with a rope to it from the sfiore. As tlii.s .scniee 
.should be performed in fail weather (to l)e prepared 
for the .storm}, it may he regulated w ith the gr«‘ate.‘^t 
exaetiie.ss, and ahould take j)laee at tlie lop of high 
M'ater, that the upper part of ilie buoy may be at 
the full .stretch of its power, and only seen at that 
time. (Plate CX. fig. 10.) 

‘‘ Should the shore be exlrcmiely flat, it will he 
desirable to place another set at a suflicituit di.st.inec‘ 
beyond the first, to en.sure the operation of this me- 
thod ill .any state of the tide.” 

P. 71 — The royal mortar being brought to the 
spot, is to be }H>inted in tlie direction for the buoy, 
and should be laid at a very low elevation, but sueli 
as to insure the range ; for the more it is depressed, 
the less slack of ro|H* there will be from the [larah-i- 
la formed in the shot’s flight; the baskd with the 
rope re;idy l.-iid (having a barbinl .shot to it) is to he 
placed jii the front of tlie mortar ; on its being fired, 
iiist'iiitly haul the slack of tlie rope in, to prevent 
the effect produced on it by a strong tide. Which 
being done, let the remainder he gently hauled in to 
insure the shot's grappling with the great rope ; 
when that is caught and hooked, a power will be ac- 
quired fully aflequate to the service. (Plate CX. 

%. 1 ( 5 .) 

" As a cast-iron anchor appears particularly adapt- 
ed to this methcKi, and would be much cheaper than 
hammered, the following i.s a plan of one which the 
Honourable the Navy Board approx ed, md allowed 
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> ■ ino to ca«t at their expense, for tho purpose ot* mak- 

ing the experiment." (Plate CX. fi.'jf. 20.) 

P. 4 . 3 . “ When a vessel is in that extreme and 

])erii()iis .situation, driven under a ru^t^od and inac- 
ies.sil)le cldf, and in dan^rer of "oi;i'^ soon to pieces, 
tlie iiio^t prompt method 1 should is, by 

l<»werin;; to the crew a rope witli .slifF loop.s spliced 
into it, at the distance of a foot and a Jvdn'n.'iii each 
loop, of .sunicieiit si/c to conlain the tool, by which 
they eat! a.sceud as a ladder. (Pl.ito t'X. fijjf. (5.) 

“ 'I'his rope ladiler is capable of bein/r pro- 
jected ; and one of an ineli and hall* rope was 
thrown from a mortar lyi yard.s. It iiii;>lit also, 
from the simplicity of its structure, he extrenu'ly 
ii.sefnl ill e.seapin^ from a liouse on lire. By inak- 
in|( one end fast to the h*;.? of a bed or a Uble, 
the person would come down from the window 
in .safety, and witli luueh less dilfieulty, and cpiiek- 
er than with tlie cfumuon rope ladder, which is 
Jieavier and more unwieldy. It Ims j»reat advaii- 
ta^^es wlien employed in .saviiif^ shipwrecked men in 
.situations just de.scribed, when, from extreme cold, 
and almost benumbed limbs, it would be iinpos.'^ible 
for them to climb up a rock, or ascend it even by 
tlic aid of a common rope. Tlic hold.s, thus spliced 
in, will stipport both hands and feel." 

The lleport of the Comm iltee of the Hoii.‘;e of 
(!ominon.s contains also a]>aper ol instructions for the 
inanager> of Captain Manhy's £ip[)aralus on shore, 
which arc somewhat more* minute than the (!ircctioii.s 
published in his Essay. For example, p, l<f, 

If the wind be sidew'ays to the .sli«irc, the mor- 
tar must he pointed sulheicutly to windw'ards al- 
low for the slack of the rope li.i»htin^ on the object, 
;is the rope w ill, of course, be borne considerably to 
leeward by the elfect of a strong wind.'’ 

The distance your judgment decides the vesj^el 
to bo from the shore, .should regulate the cliarge of 
powder as stated in the scale, — taking just a sufli? 
cieiit cpiantity to clear the object; un attention to 
this will be more certain of your ctTectiiig eominii- 
nication, and guarding against the danger of the 
rope breaking, or any other eircum.stance that might 
prevent the successful performance of the .service. 
'Flic elevation of 15 degrees is to be prefern'd, par- 
ticularly if the wind is sideways, pointing the mor- 
tar siiHieiently to uindward, as tlie rope would then 
fall against the w’eatlu'rniost part of tJie rigging of 
tlie stranded vt*s.seu" 

W hen a \es.«»el i.s driven on shore in the night, 
you w'ill flash gunpowder, gs often as convenient on 
your way ; this will animate tlic erew', and denote 
to them you are coining to tlieir assistance. On get- 
ting to the spot where you have reason to su.speet 
the ve.ssol lie.s, you arc not able to discover her 
from the extreiue darkness, ajul if the people on 
board cannot [|nmke known] their situation by luini- 
nou.'< signal.s or noises (which they will be directed 
to make if possible), you will lay the mortar at a very 
iiigh elevation, anu fire a light ball." 

Just before you fire (the rope) it would be ad- 
visable to let off a blue light to put the crew un theg: 
guard, to look out, and he ready to .secure the rope. 
The service can be perfonned u ith a carronndc.'* 


In p. 15, Cli. IV. we have a copy of Directions to hiic Pie- 
persons on board vessels stranded on a lee shore, 
proposed to be delivered to the masters at the cus- 
tom hon.se. It i.s ub.scrved, that even hiiapping a 
pistol, when the powder i.s wet, may .someliiues af- 
f*or<l a .signal visible on shore, from the .sparks of tlie 
steel aio jc. 'J’he other parts of the directions will 
be easily .supplied by those who under.stand the 
principles of the ]>ropo.sed im.'dc of relief. 

'J’he last de.seription of the inventions to bo con- I.iU Huai, 
sidored with regard to the pie.servjition of lives, in 
cases of .shipwreck, is that of I die boats which are 
of such a conslructioii as to be incapable of sinking 
even when /illrd with watCr. 'Flie occasional adap- 
tation of the connnon boats of tlie .ship to .such pur- 
pose.s, by meaii.s of imipty cask.s, has been already 
coii.sidered. Ihit the boats now in (]iie.slion are tu])- 
po.sed to be ke}it on si lore at proper station.s, and 
inanncd by active persons, wlio are in tlie habit of 
exerting themselves for the relief ef .scuineii in dis- 
tress. 

Mr Henry Oreathead, of Soulli Shield.s, received 
a gold .ned:d and fifty guineas Jrom the Society of 
Arts in lS()2,and a Parliamentary reward ofL. 1200, 
besides further reinuneration.s from tho 'I’riiiity 
House, and from Lloyd’s C’oflec-llousc, for Ids in- 
vention of a life l)0sit, w'hic h is ile.seribed in the 
Tntnxactions of ihr Sncicti/i Vol. XX. p. 28:5. 'flic 
length of this bo.it is thirty feet, its lireadth ten, ami 
its groalest depth about three, besides a general eui- 
vature which near!} doubUs the dejith, as re(‘koned 
from thcend.s; the convexity below being* iiitendisl 
to give it a grcali r facility of turning, and a greater 
power of mounting on llie w aves without submersion 
of the how, which wuiiikl increa.se the risist.-mee, 
though it would not sink the boat ; the breadth 
also continued further than usual fore and aft, in or- 
der to contribute to tlie same property. 'J'lie gun- 
wale projt‘ets some inchivs, and tlic side.s below it 
are ca.se(I with pieces of cork, amounting in llie 
whole to seven hundred weiglit, which are .si'ciired 
by plates of copper, 'fhere are ten sliortoais ol’lir, 
fixed on pins to the guiiwale.s, and a longer oar fui 
steering at each end, both end.s of the boat lieing 
alike. It is painted white, in order to be more eoii- 
.spicuou.s, and a carriage' is provided, for conveying it 
ov(T land when reipiired. The de.seription is ac- 
comjxniicd by docimient.s of the preservation of two 
or three hundred men by the boats of South Shi(‘lds 
and North Sineld.s, wdiicli were built in I78jl and 
179 s re.spectively. 

Mr Christophi r Wilson received a gold medal in 
1807, for u life boat wu’th air gunwale.s, wliich was 
tried at New hnvcii, and w'a.< .said to be lighter and 
more manageable than Mr (jreatheads. (7rr///i«t- 
lions, XXV. 55.) 

“ Little is rcipiired," say.s Captain Manby, p. 78, 
to e.stahlisli the im])ortance and advantages that 
wdll rc.Milt fiuin giving every boat the properties of a 
life boat, partienlarjy when taken into consideration 
that it am be produced at a very trilling expeiuc." 

To illustrate tlie inelhod of giving tlie properties 
of preservation to any boat, 1 have selected the re- 
presentation of a man of war’s jolly boat, fitted u]) 
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] lit* I’rc- lo exporiincnts thm*on, hy permission of the 

tinyr'* Ilonofirjibk* ('(Jiiiinl'i'jioiicrs of the Navy lionrtl, 
rimcvM (I’latc I’X. (i;;. W.) 

vv.i!i.s\ To ^'ivo it hito\am*y, empty casks were well 

Isiiijil. lA^l]ed ami seeiiri'd in it. Tor the aih nutate of 
- keepirur it in an upright ])ositi<)n, laiinehin^ from a 
il.it slmn*, heaehin/r, and to resist iipscltin/f, it /lad 
hill.i^'e hoards of eitmil (h'plh with the keel, and 
when a sizt il puee of iron or lead was h't into, 

or ni.ide fast to the keel, if any aeeident did upset 
the boat, it imineiliately retfained its original posture. 
A .stmit projeelln^- rope, with swcllin^rs iijmii it to 
inerease il.s elahlieity, surrounded the gunwale serv- 
ed as ;i fender, and j)re\ elite d it beiii" sloved in low- 
eriiii*- down, or whni driven in eoni;iet with the\es- 
bi*l it nn^ht bi* ji^oinf^ to relie\e. 

I he boat thn- deserihed had the jdu/^' out, and 
w;is fdli’il \vit!i wafir until it ran over the ^'jinw'ale, 
when ;i erew of four, w ith niy«ejf, tried it in every 
way, and found from tile bnoyaiit ])rop(*rty of the 
eask.s, it kept the bo.it so much aliove the wattr's 
that it was row(‘d with the ^iratest ease, and 
was e.ipable of perfonnin« any serxiee re(]uire<l.** 

Mr .f. IJoyc ill 1 SJ 1, obtained a medal for his 
life* boat and safety Imoy, consist inj.^ of liollow ey- 
limiers, made ol‘ canvas, painted and varnished, and 
eoimeeti'd with e.di <»ther. It was tried on a river, 
and e.irried ;i man willi safety (\'ol, XXXI 1. p. 177); 
but surely it eorihl not be tru.st(‘d ainon;^ breakers on 
aid*. shore. In ISI.S, Mr(ial>iiel llray <»bl.'nned a 
silver nual.d for his invention of a boat filled with 
air ho\(s, under flic seats and ahui^ tli<’ skies. (Vol. 
XXXV. p. irvi.) 
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Captain Manby's proposal for throwing: ropes lafc Prr- 
froin ship ti» ship in eases of aceidents, may easily *‘^*‘y*^’'* 
be understood from the niefliods which he employs 
ft»r sa\iii^r lives in siiipwreeks. Mr Tlmnrss Cork's Walc'*’!* 
hfr hnoif is r< lated to the same class of* inveiitnais , it‘. Isilur.a. 
object is to pH'serxe the life of a person fillin;; o^ er- 
board in liie iii;.>ht by means of a thintin^ lio-ht ; and 
it obtained him ;i j^old medal from the Society of 
Arts in ISIS. [^'J'lfiHsticiiitns.WWl.p.VJl.) lie 
observes that a ship may oCteii Iia\e to run half. a 
mile before she can <jet nhoiit, anti lower a boat ; m» 
that it bt'comes liiji^lily desirable to afford a teiiijio- 
rary support to the siiirerer. 'fhe machine consists 
of Iw'o casks, with a pillar between them, earryin" a 
composition of portfire, to be li/;>htetl by a lock when 
the ncc dent h.ippeiis, anti to serve as a rendezvous 
to the man and the boat. lie found that it mi^ht 
be li/ditet], and Jet down into the water in liie short 
time of fixe second.s ; heini^ always kept suspended 
in a prc.per m.^nner between the cabin w iiulow's at 
the stern of the sliip. Mr Miller's safety jmles for 
skaiters, and Mr Trior's mode of preventing acei- 
dents in de.sceiidin^ mines, are mentioned in the 
Tramnvtinus of the Soriclij oj Arl.s, Vols. XXX II. 
and XXXVI. ; but they do not require more parti- 
cular notice on the present occasion. 

A sketch of the expedients which have been re- 
conmiended for the preservation of inariner.s, jnih- 
li died ill a work entitled. Shipwrecks and Disasters 
at Sea (:J \oIs. i^vo. Kdiiib. IHii'J, Vol. Ill p. 
contains a few furtlier historical details relating to 
some of the inventions wiiich have been described. 

(v. S.) 


THINCT Of' WAI.i'N’.S ISLAND, called akso 
Prio Pin\m;, (»r Iir/rri, Not I-*i.xNn, an i.slaiid 
situated <iff the west eoasi of tlie Malay peninsula, 
from which it is sepjirated by a narrow' strait, about 
tw<i miles liroMil, which form.s the harbour, and 
.affords (*\eelleiil anehorai'e for the lary;cst ship.s. 
There is ;i].*-o an inner harbour, where ships iii;iy 
reei*i\e every^ kind of ripair that can lx* pe .'formed 
ivithout ^^oiiif^ into doek. '1 lie prineijjal enfiMnee 
into the harbour is from ifu* luirth-xvest ; but there 
i.s also a fine channel to the .southward. 

'I’ll is island is oi’ .-in irrci^iil.ir four-sided figure ; 
the north side bein^ tlii' lon*;esl,,aiid the .soutli tlie 
Hhortest. It i.s near five lea^iu.s in length, and is 
.seven or eii>^ht miles in breadth, 'riirou^hout the 
centre of the island there is a raii«;e of lofty hills, 
decreasing in ina/:fnitu<le as they ajiproacli the .south ; 
.md from these flow immeroiis fine .stream. s, which 
siijiply the island abinidantly with water. 

ihe .soil of this island is various, generally a li^dit 
black mould, mixed with gravel, clay, and in many 
parts sandy. ’rJie whole island liacl been for ages 
covered with an imiiieiise forest, from which origi- 
nated a fine vegetable mould, formed by the decayed 
leaves, whieli, as the wood.s were cleared, and the 
surface exposed lo the w'cather, in a eon.siderablc de- 
gree disippeared ; but the sod in the interior is still 
equ.d to any sort of cultivation. Tiuise forests pro- 
duce excellent timber for ship building, and supply 


masts of any dimensioiib ; lower masts of one piece 
having been procured here, for a 74* gun .ship. Much 
of the north, and nearly the whole of the south .*ind 
east sides of the inland, are in a state of cultivation. 
'Ihe jinneipal protliictior.s are pepper, betel-nut, 
betel-leaf, cocoa-nuts, coffee, sugar, jxiddy, ginger, 
yams, .sweet pi>latoes, and a great variety of vege- 
tables. 'Die fruits are the mangostcen, ranibosteiai, 
]Miicap))lcs guavas, oranges, citron.s, pomegranates, 
tie. 'Ihe exotics ralsi*d here arc cloves, nutmegs, 
cinnamon, p'mento, k yapootee, colulava, and a mini- 
ber of oilier plant'* from the Mohicens and ea.stcTii 
i.sles. T« pper is the chief article of cultivation : the 
quantity r.iised m 1801 W'a.s calculated at two mil- 
lions of pounds. 'The, elastic gum vine {lirceoh 
eiastica) or American caont-ehoiie, is foiiiul in great 
plenty on l^rinee of Wales's Island. It is about the 
thickness of the arm, almost round, with a strong 
ash-coloured hark, much cracked and divided longi- 
tudinally, with points at small distances, tliat eend 
'out roots, but seldom branche.s. It creeps along the 
ground to the distance of more then 200 paces, and 
then ascends among the branches of high trees. 'J'fie 
milky juice of the vine is drawn off by wminding 
the bark, or by cutting the vine in pieces. 'J he 
best is procured from tin* f>Ulest vines, which will 
yield two-thirds of their w eight of gum. 'I’he elie- 
iiiical properties of thi.s vegetable niiJk .surprisingly 
resemble those of anniiu] milk. 
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ThiH island was originally granted to the East 
India Company by llie King of Queda^ at the 
, request of Captain Francis Light, who hud mar- 
ried his daiiglitcr. 'J'he Hengal government see- 
ing the island so peculiarly adapted as a inercan* 
tile station for vessels from all the Malay ports, 
the Moliicca.s, Borneo, Celehes, and the Philip- 
pine islands, did not hesitate to accept the King of 
Queda’s grant ; conceiving tliat, by an establi.Hhincnt 
pro]>erly secured, the Bengal trade, with that of 
China, would be connected ; and, Irom the conduel 
of the Dutch, it became necessary to have a port 
where the country ships might meet the eastern 
merchants, ns well for the ]iroiiiotiun of that valuable 
commerce, as to ulFord a windward sUition of refresh- 
ment and repair to the king’s, tlic company’s, and the 
country shi])s. A small detachment was accordingly 
sent from Calcutta, under the command ofCapUin 
Light, who took posse.vsioii of the island in tlie name 
of his Britaimie Majesty, and for the use of the 
Ejast India Company, on the PJtli of August 1786. 
He immediately eoininenct'd clearing the counWy, 
and began the constnulion ol‘ a small fort for the 
protection of tlie detachment against any attempts 
of the Malay pcjwcrs, mIio might be instigated by the 
Dutch at Malacca, or induced, by the fickleness of 
tlieir own disposiiioii, to cut them off. Captain 
IJght was aiithorizM to receive such colonists as 
he might judge evpedient ; to allot such a portion i»f 
land to eacli family as eirciimstanees would admit; 
and, as an eneouragenicnt to trade, the port was 
made free to all nations. In a very short spare of 
time, numerous <‘ul venturers flocked to the settle- 
iiii'iit, .some with the intention of remaining, <»tlicrs 
merely with a view of traffic, 'fhose finding a 
j'eady sale for their goods, and meeting with the 
merehandisp they required in return, the commerce 
of the port rapidly increaseil : a t«»wn, called ( ieorge 
'fowii, was marked out, and within the year there 
were u])ward.s of sixty Chinese fanlilies living in it, 
besides great number.s of Mnlays, Buggesscs, am! 
other lOasterri traders, 'fhe settlements eoiUiimed 
111 a progressive slate of iiiiprovenicnt, both in regard 
to its population and cultivation. In the year 171)7, 
there were 6’fj37 inhabitants on the island, exclusive 
of Irliiropeans and the garrison; and in 1801, they 
had increased to J0,.S10, of which 1222 were slaves. 
In 1805, the inhabitantsof all descriptions were esti- 
mated at 14,000, and have since been progre.s.siv<*ly 
increasing, and exhibit an uncommon diversity of 
races. Here are to be seen British, Dutch, P<irtu- 
gucse, Americans, Arabs, P/irsees, Chinese, (’hu)i.'is, 
Malays, Buggesscs, Birmans, Siamese, Javanese*, ite. 
Ac. The settl(‘nienl having risen in importance, the 
company, in lyo.**, determined to constitute it a re- 
gular Government, subordinate only to the Governor- 
general of India ; but, on ac.cquiit of the eiiurinoiis 
expellee incurred by the establishment, some modi' 
iicatioiis were made in it in 1808. 

The fort, which i.s called Fort Cornwallis, is built 
on the noii;1i-ea8t point of Uie island. It was origi- 
nally badly constructed ; and large sums have been 
•pent upon it without completing it. It is incapable 
defence, from its size and construction. In the 
fort are barracks for the military, the arsenal, maga- 
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zine, and military store-houses. The sea lias of late 
years made encroachments on tlie north face of the 
fort, and aUaig the esplanade, and for upw'ards of a 
mile in tbnt direction. The town, called George 
Town by the E'nglish, and Panjang Panaique by 
the Malays, is of considerable extent. It is bounded 
on the north and east by the sea, on the south by a 
small river, and on the west by the high road. 
The streets, wJiicIi cross each other at right angles, 
are spacious and airy ; but having been at first 
merely lined out, without being either raised or 
drained, were frecpieiitly impassable hIUt liard rain. 
'I’bis inconvenience bus liecn removed, as the princi- 
]»al slre(‘ts arc now' properly raised and drained ; and 
the town has in conKC(|iience improved much in ap- 
pearance and cleanliness. There is a large pier for 
landing and shipping goods, to which fresh water is 
conducted by pipes. Since tlie island has become 
the seat of government, considerable alterations have 
taken place in every department. A government 
house, a efuireh, a jai), and several substantial 
bridges, have heen built ; the fortifications have been 
improved and strengthened, and the public roads 
repaired and widened. The markets art* well sup- 
plied with fish of various kinds, and of excellent 
quality ; poultry of all .sorts, pork, grain of every 
deseription, aiul a great profusion of fine fruits and 
vcgetal)le.s. The beef and veal arc not of a good 
quality ; sheep are iinporltd from Bengal and the 
coast of Coromandel ; goat imitlon is procured from 
the Malay peninsula and Sumatra. Milk, bread, and 
butter, arc very dear, and the first very scarce. Al- 
m(»st all tile country ships hound to the eastward, 
jiartieularly thosi' for China, toucli here, where 
they refresh and purchase such articles of trade as 
the}' have room for. The Fast India (.‘ompany's 
.ships bound to China touch also here, and load large 
quantities of tin, canes, rattans, sago, pepper, betel- 
nut, birds’ nests, iS:c. for the (Jiina market, as also 
to serve for dunnage for their teas to Europe. 

'I'he imports from Europe, either directly (»r from 
the other I’resideneies, are generally European ma- 
nufactures in iron and steel ; such as anchors, 
cutlery of all sorts, fire-arms, nails ; also tin-ware, 
patent shot, sheet Iciul, sheet copper, iron in har.s, 
bouts and .shoes, cables, canvas, cabinet-ware, 
clotlis and cassimercs, glass-ware, jiats, haberdash- 
ery, hosiery, musical and matlieinatical iiistrii- 
nienta, oilinun’.s stores, painters’ colours, plated- 
ware, W'atehes, malt liquor, and European wiiu'.s of 
all sorts, 'rile value of the goods imported from 
England amounted in 1807 to L.76,00() ; in 1810, 
to L. 88,253. Large quantities of Bengal and 
Madras piece-goods arc imported for the Malay 
trade, and the consumption of the European resi- 
dents. The other articles imported are opium, 
grain, tobacco, red wood, sandal wood, shark fins, 
myrrh, pepix:r, rice, betel-nut, benzoin, canqdiire, 
gold dust, elephants’ teeth, &€• A great many of 
these commodities are rc-exported to Sumatra, Cey- 
lon, and Uic other Indian islands; also to ('hiiia, 
to Bengal, ami Coromandel. Long, of the north- 
east point, 100** E. Lat. 5° ‘25' N . — {From the 
Edinlnirgh Gazetteer^ or Geographical Dictionary^ 
Vol. V.Part 1.) 
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I’nniing, T. he article Printing, in the Enctjclopcedia, brings 
down the history of this in valuable art to the year 
1790^ and describes the presses and other implements 
in use at that period. In this article it is proposed 
— 1. To give a short detail of the principal improve- 
ments which have since taken place ; and 2. To give 
some account of Stereotype printing, a slight notice 
only of which is contained in the Encijclopcedia, 

Few of the mechanical arts seem to have made such 
rapid progress to perfection us that of printing. For 
centuries after the invention little seems to have been 
attempted in point of improvement, and nothing dis- 
covered of material use; indeed, in all the essentials 
of printing, many of the earlier productions of the 
press equal any thing that has since been produced. 
The printing-press, used in the infancy of the art, 
remained without improvement till about Ki^O, when 
William Jansen Uleaw, of Amsterdam, fabricated the 
press, which, till very lately, was in universal use ; 
and till the beginning of the eigliteenth century, and 
the establishment of the elder Caslon’s Ictter-Coun- 
dcry, the printers of Britain imported nearly all their 
types from Holland. 

William Caslon, to whom English typography is so 
much indebted, was originally an engraver of or- 
naments on gun-barrels, and was first employed to 
make punches for an Arabic New Testament in 
1720. Under the patronage of Mr Buwyer, he, in 
1722, cut the beautiful English letter which was 
used in printing Selden’s works, i72(i ; and after im- 
proving the art of letter-ronnding, in all its parts, 
and carr3fing on an extensive business for nearly 
half a century, he died in leaving a son, by 

whom the foundcry was carried on, and individuals 
instructed by him, who still further improved the art 
of letter- founding. The chief of these was Joseph 
Jackson, who cast a fount of letter lor the Domes- 
day Book, and furnished the types for the Ihhlc 
published by Mr Macklin. Mr Jackson died in 
1791* (Nichols’s JAt, Ahcc. Vol. II. p. .S.W.) 

Another individual, who acquired some celebrity 
in his attempt to improve English t}'pography, was 
John Baskerville. Mr Baskervillc was born at 
Wolverley, in the county of Worcester, in 170(i. 
He was trained to no occupation, but in 1 72G be- 
came a writing-master in Birmingham. He after- 
wards betook himself to the occupation of a japan- 
ner; and in 17^0 turned his attention to printing. 
He manufactured his own paper, types, and ink; 
and his first attempt was a 410 edition of Virgil, 
printed in IT.')!). He obtained leave from the Uni- 
versity of Cambridge to print a Jiih/e in royal folio, 
and two editions of the Hook of Common Praijcr, in 
three sizes, for which permission he paid a premium 
to the Society. The Bible was printed in 17()3. 
He also printed, in royal 4to, editions of Terence, 
Catullus, Lucretius^ Sallust, and Florus. Mr Bask- 
crviilc died in 1775, and his types, Ac. not finding 
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purchasers in England, wore sold to a Literary So- I*dntmg. 
ciety in Paris, for L. liTOO. (Nichols’s Lit. 

Vol. ill. p. 450.) 

The exertions of Cuslon and of Baskerville to im- 


prove the form of the types and render the letter-press 
more attractive, were not without their effect in in- 


troducing a taste for superior printing. Bodoni of 
Parma, Didot of Paris, and Benslcy of London, succes- 
sively called the public tittention to specimens of typo- 
graphy, of an elegance till then unknown ; and the 
grandsons of the first Caslon had the merit of produc- 
ing specimens of types, which showed that even the 
form of the letters might he altered with advantage. 
Messrs Caslon and Catiicrwood published their speci- 
mens of these improved types in J80.q ; William Cas- 
lon junior began his improveiiientK about the same pe- 
riod ; and they were speedily followed by Messrs Fry 
and Steele, and all the other letter-founders in Lon- 


don. These improvements consisted chiefly in the hair- 
strokes of the letters being made finer, and the main 
body, or stalk, bolder. ^Iany of the double or tied 
leCtcrs were also at this time discarded, such as the 
sh, ss, St ; and the long s was finally exploded. The 
form of the loiters was also improved, by rounding 
the terminations of several which formcriy ended in 
acute angle.«(; and the Italic types, in particular, 
were so much altered, as to present the appearance 
of beautiful writing. 

When the taste for printing in better style began 
to gain ground, it was soon found that the common 
press was deficient in the ni’ccKsary power to pro- 
duce a sharp and beautiful impression of the types. 

Besides tiiis want of power, which rendered the 
operation of priming a very severe one for the 
w'orkmcn, it had another palpable defect in its 
only printing half the sheet of paper at one pull. 

Many attempts v.ere of course made by individuals 
to remedy lhi-«»e defects, and with various success. 

One of the first of these was an improvement of the FronclirrcRh. 
common press, which. to(»k its rise in France. It 
was a wooden prtss of the ordinary construction, 
except that the platen was formed of an iron plate 
inst€*ad of w ood, and made sufficiently large to print 
the whole side of the sheet of paper at once. 'J’he 
under surface of this plate wa^^ covered with brass. 

The screw or .spindle,,|nstead of being turned by the 
bar or lever in the usual manner, was united by con- 
necting rods with a strong lever placed at the side 
of the press, and it was worked by the man applying 
both hands to the lever to bring it down, nearly by 
the same action working the lever of a common 
pump. Hut althoiigl) additional power was thus pro- 
cured, the exertion required from the workmen ren- 
dered this press unfit for general use. 

In the year 179f>» Thomas Fros.ser, of London, itir Pro&scr'i 
obtained a patent for an improvement of the print- f’rm. 
ing-press. The chief feature of this invention was 
an attempt to increase the power by the addition of 
a spring between the cap and head to resist the 
3 A 
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priniinft. pressure upwards^ and n similar one under the lower 
board or winter, to resist ihe pressure downwards. 
{^Repertory of AitSy Vol. VIII. p. fUJH.) 

Mr Kdw- Another improvenieut adapted to the common 
ertti\ Prchs. press wa.s made by Mr lloworih, a printer in Lon- 
don, Mliich he is said to have found successful in a 
loiij; course of practice. l^^tL*iid of the screw;, Mr 
lloworth substituted a plain vertical spindle, fur- 
iiishcil with a bar, hose, \c. as in the common prc*«s: 
but the upper part, where the thread of the screw is 
usually cut, was a plain cylinder, fitted into a socket 
in the head of the press. Upon the upper end of 
the spindle, just beneath the head, a short cross arm 
is fixed, winch acts against u circular inclined plane, 
fixed under the head of the press. On turning the 
bar or lever, tins short arm, h}' its action on the in- 
clined plane, cau'«cs the spindle to descend in the 
same manner us the screw ; but with tliisS advantage, 
that the inclined plane i^ formed so as to give a ra- 
pid descent to the spindle when the action first be- 
gins ; and when the platen comes in contact with 
the tympan and types, and the prc.«>ure is begun, the 
plane has a very slight inclination, and a power which 
increases as the resistance increases, 'fho inclined 
plane and cross arm of Mr Rowortlfs press arc form- 
ed of hardened steel. 

Mr Mniwn’s 1807, Mr John llrown, of London, obtained a 
patent “ for improvements in llie construction of a 
press for printing books and other articles, part of 
which may be applied to presses now in common 
use/’ Mr Brown’s press is of iron ; the pressure is 
produced l)y a screw, which is put in action by a 
bevel-wheel and pinion. The handle which gives 
motion to these is fixed on a spindle, or shaft, at- 
tached to the side of the pre.ss. Another handle 
which moves the bed with the types, likewise puts 
in motion two rollers or c}lindeis, covered with 
flannel or any other elastic substance, and this again 
with parchment or vellum, which rollers revolve and 
feed the types with ink, Mr Brown, from the spe- 
cification of his patent, secm.s to consider this mode 
of inking the types as his chief improvement, and ap- 
plies hi.s invention to the eomiiion press by means of a 
fly-wheel or treadle, which puts in motion the two 
rollers or inking cylindrrs. {Reperia? if of Aria ^ Second 
Scries, Vol. XIV. p..SGS.) 

But the most succe.^sfiil improvement upon the 
printing-press wa.s about this period made by the 
fate Earl of Stanhope, whose genius for michanics 
led him to turn his attention to this important ma- 
chine. The Stanhope Press, as it is named from 
the inventor, is formed of iron, and prints the whole 
surface of the sheet of paper at once. The most 
important part of his Lordship’s invention, however, 
consists in his having obtained, by u combination of 
levers, the requisite powder fur this purpose, without 
the excessive labour of the common press, where the 
lever or bar is fixed upon the axis of the screw'* It 
consisted in applying a short lever upon the top of 
the screw of the press, and connecting it by a link 
with the extremity of another lever, which was fixed 
upon the top of a spindle or nxi.s placed parallel to 
the screw. To the lower end of this spindle the 
handle or lever for working the press was attached ; 
and the relative position of the levers was such, that 
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when the workman first pulls the handle towards Prin tisg. 
him, the platen is moved or brought down with a 
considerable velocity ; but on arriving at the point 
where the pressure is required, the levers have 
clmnged their position in such a manner as to ope- 
rate upon the platen with a very slow motion, and 
a power imrnen.sely great. This principle has 
been employed, with certain modifications, in almost 
every (lc.««cription of printing press that has been 
brought i'orward since the date of Lord Stanhope's 
invention. (.Sec I'iate CXI. figs. I, 2, .S, and JJe- 
scription, for the details). 

A Stanhope press of a new construction was after- Heme’? 
wards invented by Augustus Frederick do Heine, of ^*^*^“* 
London, and a patent procured for it in 1810. The 
principle of this invention is the application of two 
sectors, or a sector and a cylinder, or a sector and a 
roller, to move one against the other by a single or 
compound lever. Mr de Heine’s press is of iron, as 
the Stanhope press ; the only material improvement 
being the substitution of a spiral or curved inclined 
plane in place of the screw. In turning the lever, the 
piston attached to the platen is depressed us by the 
common screw, but with this difference, that as tlie 
descent of the piston increases in velocity, the power 
increases in the same proportion. In the screw the 
descent is equal, and the power, of consequence, 
equal. The lever is fixed to a moveable spindle, 
and a regulating screw is fixed at the top. A dis- 
covery similar ill many respects to this had been made, 
as formerly mentioned, by Mr Uowortli, and adapt- 
ed to the common press ; but Mr dc Heine bad the 
merit of combining it with the iron frame and levers of 
Lord Stanhopi 's machine. {Repertory of Arts, 

Secoml Series, Vol. XVI. p. 321.) 

Mr Peter Kier, of Camden Town, also made some ^f^ 
Jinpruveineiits upon the construction of the Stun- rrt'.s. 
hope press, which have been considered as coniri- 
bulnig much to the accurate performance and dura- 
bility of the machine. A cvliiidricul bole is bored 
ill the centre of the press, and into tin's a cy- 
linder is uccurutciy fitted, the platen being fixed on 
its lower end. To prevent the cylinder from turn- 
ing round, a Hut side is made to the cylinder, and a 
bar of iron is screwed across the two cheeks, wliieli 
bears against the flat side of the cylinder. Another 
improvement is in the spindle to which the handle is 
fixed. 'I’his has a screw cut upon its lower end, 
which is fitted into a nut, and thus, when it is turn- 
ed round, the spindle rises and falls a quantity equal 
to the descent of the main screw in the same period. 

By this means tiic connecting lever always draws in 
a horizontal direction. In tlie other presses one end 
remains at the level while the other descends, which 
occasions the joints to wear irregularly. 

Mr Brooke, of London, about the same time ap- Mr inookc’v 
plied the compound levers of the Stanhope press to the 
common press with much success ; but as tbe wood- 
en frame of the old press is not calculated to afford 
the same resistance as those constructed of iron, the 
power of these presses is, of course, much inferior. 

Mr Brooke’s improvement, however, has been pretty 
universally adopted. 

Mr Medhurst, of London, is also the inventor of a Mr Meil- 
printing-press of great merit, from the simplicity ofhunt BPrcM. 
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"\Wriiiiing. its construction, and which has nearly the same ad- 
vantage in point of power as that of Lord Stanhope. 
It is a common press in all its part#, but the platen 
is made the full size of the sheet, and instead of a 
screw a plain spindle is employed. On the lower 
part of the spindle, ju>t above the bar or lever, a cir- 
cular plate is fixed, which ailhrds steps for the points 
of two iron rods which extend up to the head, and 
arc there supported by their iniiiits entering' sockets. 
When the platen is up, these rods stand in an in- 
clined pos»itiofi ; but when the spind.'e is turned by 
the lever, the circular plate in which the lower end 
of the rods rest turns round likewise, and the upper 
end remaining stationary, they come into a vertical 
position, in which motion the spindle and attached 
platen are forced to descend in the same manner as 
though a screw were employed. This motion seems 
to have every advantage of the Stanhope levers or 
Mr Uoworth's press, without the friction of cither ; 
for the power iridrcascs as the resistance, and when 
the rods come nearly parallel to the spindle, or in a 
vertical position, it is immcn.se. 

Mr Hiith- In 181.S, Mr John Uiitliven, of Edinburgh, took 

Yiu k patent for a printing-press, by which the ne- 

cessary power is produced by a combination of le- 
vers alone. This ingenious mechanist, from being 
himself a pi inter, had long observed the defects of 
the common press, and set himself to remedy them; 
but finding this irnpractieublc to the extent he wash- 
ed, he at lust sueeeeded in producing the printing- 
press which now goes by his name. Mr Kiithveii’s 
press differs from all those formerly invented, in the 
platen lieing moveable and the types stationary. 
The platen is tlio size of the sheet to be piinted ; 
there is no central pressure, the platen being drawn 
down by the two ends ; and the resistance, being 
sustained against the under side of the table, affords 
complete security to alt the fiarts. But the coii- 
btruction and n))pe:irance of this press will be best 
judged of b}' a reference to the jilatc. (See Plate 
CXM. figs. I', ,5, (i, and Description.) 

Mr Hui liven makes these pre.^ses of all sizes, from 
a cubic foot to the largest newspaper s^ze; and by nn 
ingenious applieulioii oi' the same principle, has form- 
ed very useful machines for copying letters, printing 
from stone, &e. 

roluiabiau Wliat is called the Columbian press is also form- 

Prckfc. cd to operate by a combination of levers, and is pro- 
bably the most powerful of any of those construct- 
ed on this mechanical power. This press, which 
is now very generally introduced, was invented in 
1 814* by Mr George Clymer of Philadelphia. Its 
■uccess in America induced the inventor to come 
to London in 1818, where he established u manu- 
factory for its fabrication ; and the trials it re- 
ceived there in some of the largest printing-offices, 
soon called the attention of the trade to this inge- 
nious machine. A front and side view of it arc 
given in Plate CXI. figs. 7, 8, from which its 
movement will be readily understood. The orna- 
ments, which are formed upon the castings of the 
frame and levers, and wdiich give this press so dis- 
tinguished an appearance, are, however, omiited in 
the engraving, un account of the diminibhed scale of 
tlic figures. 
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Another press of American invention has been Printing, 
lately imported into this country by Mr David Bar- 
clay, who has obtained a patent for it. The power in 
this mncliine is produced by a wedge acting upon 
two cylinders, whicli again act upon inclined planes. 

The construction ol this press is suflieiciitly simple, 
and it is said to work well, and with much ease to the 
workmen. (See Piute CXI I, figs. 1, 2.) 

As adapted to the improved presses which arc ca- 
pable of printing double sized .^^heels of paper, it niny 
be farther mentioned, that Mr Thomas Cursnn Han- 
sard of London invented dividing lympans, which, in 
the process of printing, cut such double sized sheets 
to the ordinary size. This invention was secured 
to him by patent dated the Lst of November 1817. 

{Repertory oj Arts, V'^ol. XXX 111. Second Series, p. 

S2f>7.) 

These arc the cliief improvements which have been 
made in the construction of the printing-press witliiii 
the last thirty years ; and previous to tii.it period little 
or notiling hud been done to improve this useful ma- 
chine. But not only was ingenuity successfully 
applied to increase tlie power, and lessen the la- 
bour required in walking the common press, but 
attempts were made, and w'itli more success than hud 
been anticipated, to render manual labour in this de- 
partment of printing almost unnecessary, by the in- 
vention of machinery. 

Machine Printing. 

The late Mr William Nicholson of London was, it NicholsMn'H 
is believed, the first v.ho proposed the introduction 
of a machine for printing, which should supersede 
entirely the ordinriry press, lie obtained a patent, 
dated the 29th April 1790, 'Mbr a machine or in- 
strument for printing on paper, linen, cotton, wool- 
len, and other urlieies, in a more neat, cheap, and 
accurate munner than is iirected by the macliines 
now ill use.” A deseriprion of this machine, illus- 
trated by figures, i» inserted in tlie Envy clop fcdia ; 
but as far as regards book printing, Mr Nbcliolson’s 
invention was found impracticable, us it required the 
types to be so formed as to be fixed upon the surface 
of cylinder. The ink supplied by a cylinder 
or roller covered with soft skin, and stuffed with hair 
or wool, and the qutantily waj regulated by smaller 
cylinders, which acted so as to distribute it equally 
upon the larger one. ’J'his last part of Mr Nichol- 
son's invenrion, however, or the idea of inking the 
types in punting by ineuriH of a roller, in place of the 
balls formerly u?>ed, has been since improved upon, 
and is now univer.sail/ adopted. 

Another machine for printing was invented byijofonan.l 
Messrs Bacon and Donkin, for which they obtained Doiikiirn 
a patent in the yean l.s 13. 'I'liis machine is so far 
ItTciit from Mr Nicholson'.'^, that in place of the 
types being required to be east so as to be arrang- 
ed on the surface of a cylinder, they are firmly 
fixed in pages or galleys upon the surface of a re- 
volving pri.sin, having (our, five, or any required num- 
ber of sides. Tliis prism is mounted in a frame so us 
to be capable of turning round on it.<; axis, and is 
called the IVmling Prism. Beneath this a revolving 
platen is mounted on un .nxis, the circunif'erenccofthe 
platen being so formed, that it always keeps in con- 
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Priming, tact with the surface of the types or blocks upon the 
printing prism. The types being inked, andthcnia<- 
chine put in motion, the paper to be printed passes 
between the prism and the platen, and thus receives 
the impression. The ink is applied to the types by 
inean.s of a roller or cylinder with an elastic surface, 
which is formed so us to turn round in contact with 
the printing jirism. Ihit the structure of the macliine 
will be best understood from the plate and accompa- 
nying Description- (Sec Plate CXI 11.) 

Sliortly I'liter the patent was procured, one of these 
machines was employed by the University of Cam- 
bridge for printing Uihlcs and Pnij/rr IlooLs ; but its 
structure, though very ingenious, was too complicat- 
ed, and too liable to derangement, to give any hopes 
of its being gcntrally adopted ; and the subsequent 
invention of u machine upon a different principle, 
and of which the moving power wa^s steam, has ren- 
dered prior inventions ofcoinpuratively little value. 
Hcnuliy's This ingenious application of machinery to the 
iMnciiinc. operation of printing was the invention of M. Kiinig, 
a native of Saxony, and a printer. M. Kdnig is said to 
have, many years ago, turned his attention to this 
subject, thougli his first eftorts were bounded to give 
an accelerated motion to the common press. Tail- 
ing ill his applications to the most eminent of the 
continental printers, he came to London about ISOt*, 
and submitted his scheme to several printers of repute 
in that city. Uy most of those hi.s propo.sals were coldly 
received; till fortunately he was introduced to IVJr 
Hensley, senior, who, judging favourably of Al. Kd- 
iiig's plans, entered into an arrangement with him 
for the purpose of carrying them into execution. 

Mr (r. VVoodfall and Mr 11. Taylor now joined 
the projectors ; but the former having soon retired 
from the concern, the remaining gentlemen perse- 
vered in their experiments to fabricate a pre.s$ which 
should have accelerated motion, and render the work 
of a man to ink the types unnece.ssary. After many 
experiment.s, however, and eon.sidcrable cxpcncc, it 
was di.scovered that the attempt to improve the com- 
mon press could never be attended with any great 
results, and attention was now' turned to printing by 
means of a cylinder. 

After some years of renewed experiments, a small 
machine was at last produced, which promised to he 
fmcccssful. The principle of this iimehine wa.s, that 
the operation of printing was performed by the sheet 
of paper passing between a large cylinder, which 
gave the prc.ssure, and the form of types. In place 
of balls used by hand, rollers, covered with leather, 
as in Mr Nicholson's inventi(/ii, were substituted; 
under which the form of types passed its way to the 
printing cylinder. The action of this model now 
sliuwed the practicability of extending the same 
principle to a more powerful machine ; and oii ex- 
hibiting it to Mr Walters, proprietor of the Times 
newspaper, and pointing out the further improve- 
ments wliieh had suggested themselves, an ngrcc- 
ment was entered into with that gentleman for the 
erection of two large machines for printing his jour- 
nal. The machines were accordingly erected ; and 
so secret had been the operations of the patentees, 
that the first intimation of their invention was given 
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to the public in the Times of Monday, the ^8th of Printiiig. 
November 1814, the reader of which was told that “ 
he then held in his band a newspaper printed by ma- 
chinery and by tfie power of steam. 

The next step in the improvement of the machine 
was to fabricate one which should print both sides 
of the sheet at once ; the first one erected being 
merely calculated to do this in succession, or one 
form of types after the other. A machine on this 
principle was accordingly erected for Messrs Hens- 
ley, complicated indeed, but not more so than might 
have been expected, from the difficulty of making 
the pages fall precisely on the back of one another. 

As the strained skins by w'hich the ink was applied to 
the types were found unequal in their surface, the 
inking cylinders were now covered with an elastic 
preparation of glue and treacle, which has been 
found to answer completely. The patentees issued 
a pro.spcctiLs, dated 18th March 1817, offering three 
different kinds of these machines at a high scale of 
prices ; and besidc.s the original purchase money, de- 
manding a large annual premium. Hut the proposals 
were so extravagant, that they effectually operated 
to prevent iheir adoption by the trade. 

A'arious individuals now turned their attention to 
the iniprovcincnt and simplification of the machine, 
but with liitle success. At last, however, Mr Dry- 
den, a judicious engineer, under the instructions of 
Me.s.«r8 Applegath and Cowper, produced a machine 
similar in its capabilities to the one last mentioned, 
but much more simple in its construction. In the 
old machine it required upwards of 100 wheels to ef- 
fect the purpose, which in this lust improvement is 
performed by a tenth part of the number. Alessrs 
Hensley '.s original machine, however, answered many 
useful purposes ; and massive and complicated as it 
was, in comparison of the more recent improve- 
ment, they continued using it till the destruction 
of their cstabli.shment by fire in 1819. The fabri- 
cator.s of the present machine, however, had applied 
the inking apparatus invented by them to this ma- 
chine, which, from its simplification, removed no less 
than forty wheels required to effect the same purpose 
by the old one. Even after the rebuilding of the 
premises, the machinery, winch had been only par- 
tially deranged, was repaired, and worked for some 
time; but it has now given place to two machines 
erected on the improved plan, which appear indeed 
so simple in their operations, as apparently to be sus- 
ceptible of but little further improvement. 

The printing machine as now improved, besides 
being less cumbrous than that of M. Kunig, pro- 
duces work of better quality. The double or per- 
fecting machine throws off' 800 to 1000 sheets, 
printed on both sides, within the hour, and the single 
machine delivers 1500 or 1 600 printed on one side. 

{Literary Gazette, No, 301.) 

Inking Roller* 

The old method of inking the types by balls, as inking 
described in the Tncyclopecdia, has been super- Woiloi. 
seded by the use of elastic rollers, which ful61 the 
intention more completely, and with less labour to 
the workmen. The first idea of a roller for this 

1 
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t^finting. purpose seems to have occurred to Mr Nicholson ; 
* this being a necessary part of the apparatus of the 
printing machine, for which he obtained a patent in 
I 79 O, and it has formed an appendage in every ma- 
chine since proposed. At the first outset, the roll- 
ers were made of leather stuifed in the manner of a 
cushion ; but they were soon found to lose their elas- 
ticity and to grow hard, and by the unequal stuffing, 
to ink the types irregularly. A composition of glue 
and treacle spread upon canvas, which was used in 
some printing offices to cover tlic stuffed balls in 
place of skins or soft leather, was aflcr wards applied 
to a cylinder, and found not less admirably calcula- 
ted for the operation of a machine, than for printing 
by manual labour at the ordinary press. 

On the introduction of the inking roller, many de- 
vices were fallen upon to supply it regularly with 
ink. Of these it is scarcely necessary to give a de- 
tailed description in this place. An inking- table 
formed of a plate of cast iron, with a longitudi- 
nal trough or box at one end to contain the ink, 
seems best adapted to thc*purpose. A metal roller, 
in the centre of this trough, and of which a small 
part of the surface is exposed, turns in the centre of 
the trough of ink, and a *'teel bar along its up- 
per surface, fixed by screws, regulates the quantity 
given out. The clastic roller, on being pushed up 
to the trough, receives a stripe of ink throughout its 
whole length, which is dLstributed equally over its 
surface, by rolling on the table before being applied 
to the types. 

The roller is cast in a mould, upon a core of hard 
wood, which is mounted upon a light frame of iron, 
.so as to revolve freely upon pivots, with two handles 
for the workmen to use it. 

Mr Thomas Parkin of London has lately invented 
.111 apparatus to facilitate the operation of inking by 
composition rollers, which is said to be ca])ablc of 
being applied to most printing presses. Of this ap- 
paratus there is a sketch in Piute CXI. figs. 4, 5, 
and 6 . But it has not yet been establislied for a 
suflicienl length of time, to authorize a judgment 
to be formed of its superiority to the common mode 
of using the clastic roller. 

Stereotype Printing. 

Stereotype printing (from ctspco;, solid or entire, 
and rurro; a type) is the art of printing from solid 
plates instead of moveable type.s. Though printing 
from wooden blocks has been known for fifteen or 
sixteen centuries in China ; and although this was 
the first form in which books were printed at the in- 
vention of the art in Europe, yet the Chinese blocks, 
and other similar devices, arc in reality only a species 
of engraving. The letters arc cut in the block by 
the artist, and the impression is produced directly 
from it ; while in the formation of stereotype plates, 
u mould is first formed from the page of movcahle 
types, and from this mould, a fac-siinile of the origi- 
nal page is cast, from which the impressions are 
taken. 

The history of stereotype printing has been hitlier- 
to involved in considerable obscurity ; and Hol- 


land, France, and Scotland, have contested the merit Printing, 
of its discovery. The Dutch claimant was J. Vander 
Mey, father of the well known painter of that name, 
who resided at Leyden about the end of the six- 
tcenlh century. His pretensions were stated in the 
Aiew Al^cmcin Konst en Letter Bode, No. 

in which it is asserted that the Dutch had been 
in possession of the art of printing with solid or fixed 
plates for above 100 years. With the assistance 
of Muller, the clergyman of the (ierman congrega- 
tion at Leyden, who superintended the correction, 

Vander Mey is said to have prepared and cast the 
plates for an edition of the liiUv, which was printed 
in 4to, and the forms of which were in the posses- 
sion of (r. and J. Luchtmans of Leyden. A folio 
edition was likewise prepared in the same manner 
with large margins, ornamented with figures, the forms 
of which' were in the possession of El we, a book- 
seller at Amsterdam. Besides these, an English 
New Testament, Sliaaf’s St/riac Dictiouart/, y vols. 

4to. and a small (ireck Testament, were printed by 
Vander Mey in this manner; but at his death the 
art of preparing solid blocks was said to have been 
lost, or not afterwards employed on account of the 
cxpence. (TiIloch*s P/iilosophicaf Magazine. Vol. 

X. p. 275 , 271)0 

.Such are the pretensions of the Dutch to the ho- 
nour of the invention of printing by means of ste- 
reotype. But unfortunately for this claim, M. Ca- 
mus, who published two papers on Polytype and 
Stereotype in the Memoirs of the National Instil 
fate of Frnticii (Vois. 111. and V.), in his anxiety 
to do justice to the merits of a countryman of his 
own, was led to make some inquiries regarding the 
existence of Vander Mey 's plates of the Bible. The 
result was, that he found these plates were still in 
existence, and in the possession of Messrs G. and .1. 

Luchtmans of Leyden ; the grandchildren of Samuel 
Luchtmans, the bookseller, at whose cxpcncc it ap- 
pears Vander Mey had originally prepared them. 

From a letter of these gentlemen to M. Jtenoiiard, 
a bookseller in Paris, dated 2Uh June 1801, ac- 
curately describing the plates of this Bible, it turns 
out that the forms of types have no analogy at all to 
modern stereotype plates, but arc merely the pages 
of common moveable types, soldered together at the 
bottom : e'est une reunion de earactercs ordinaircs 
par le pied avec de la maticrc fondue.*' (MUm. dc 
VInsliL Tom. V. p. 330.) The Dutch Bible in folio, 
we learn from the same authority, was at that time 
in the hands of El we the bookseller, and the Greek 
New 'Testament in the "hands of Messrs Luchtmans. 

The forms of the other works mentioned as having 
been prepared in this manner had been broken up 
and sold. p 

M. Camus having disposed of the pretensions of 
Vander Mey, his nekt object was to support the title 
of one Vallcyre, a Paris printer, to the merit of the 
invention ; at least to the practice of printing from 
stereotype plates. In his first memoir {Mem. dc 
rinst. Tom. 111. p. 440), he claims the invention for 
the French ; \st. Because, in a modern catalogue of 
the printers of Paris by Lottin, it is asserted, without 
any proof of the fact being adduced, that the calen- 
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Printing, darfi at the beginning of church books were printed 
from solid plates towards the end of the seventeenth 
century. 2d, From the existence of a plate forined of 
copper, of which he has given an iinpresNion in his 
memoir, containing a page of such a ccilendar ; and 
3d, Frotn the lustinioiiy of a couiposicor, who had 
been witness of the umo of such plates in the office of 
Valleyrc, prior to the year Two other pages 

of u similar calendar were in the |i(i''.s(\ssion ofM. Iler- 
ban ; but unfortun.itely, notwitli^tanding one of tlie-'C 
contained the inontlis of Januaiy and February, and 
another the months of Novemher and DeeenilitT, 
tile year to which tl«?y referred was not inserted ; 
nor was M. Camus’s industry sufficient to proem e 
one of those church hooks printed by V^alleyro to 
ascerltiin this fact, though, fiom their nature, it is 
reasonable to conclude the impressions must have 
been numerous. 

It is scarcely necessary to make any remarks up- 
on this claim of M. Camus for the invention being 
French. J.ottin's catalogue is of no autliority on 
the point ; and the recollection of a nameless com- 
positor, who must have been nearly eighty years of 
age, concerning a circumstance which hiip|)ened sixty 
years before, is not more satisfactory. It seems, 
therefore, more4han probable, that the plates of the 
calendar alluded to, which, if cornplelc, would have 
only amounted to six very small ^^mo pages, liad 
been formed by some Fansian printer, mIio had 
heard of the invention ofCied, and attempted to imi- 
tate it ; or, if they can be really proved to have been 
manufactured pievious to the material, and 

the maimer of their formation, were so different from 
his, and so nearly similar to the head and tail pieces 
fabricated by tlie Dutch founders for centuries be- 
fore, that all claims to the invention of su reotype, 
as now practised, by Valleyrc or his predeccssois, 
must fail to the ground. 

It may bo inentioncd that these plates of copper 
containing the calendar seem to have been east, 
and tlint not very perfectly, from a mould formed of 
sand, clay, or some similar substance ; preciM ly in the 
same manner tliat, till within tlioe twenty }ears, the 
larger letters and vignettes used in printing were 
fabricated by the ordinary letter-founders, both on 
the Continent and in I'.ngland. We have seen 
many of tlu>e antique decorations cast in type 
metal of the ihickiiess of stereotype plate, and fas- 
tened to blocks of wood to raise them to the pro- 
per hciglit ; and though the transition from this to 
stereotype plates appears sufKeiently olivious, yet it 
seems quite certain, that till cur ingenious country- 
man, W illiam (ied, attempted iiul perfected the pio- 
ccss, in a manner that had not before been practised, 
the art of stereotype printing wn^i unknown. 

W'illiani Cied. the inventor of printing from plates 
ill place of moveable types, and whose invention bus 
formed tlio basis of ail the subsequent attempts in 
the art, was a goldsmith in Edinburgh, in which 
profession he is said to have made many improvc- 


mentR, which he liberally communicated to the other Piaitini^ 
members of the trade. In the year ] 725, happen- 
ing to be in company with a printer, the conversa- 
tion turned on (lie disadvantages wliich persons in 
that profession experienced from want of a letter- 
fomuiery ; the printers at this time, both in Scotland 
and England, being chiefly supplied with types from 
Holland, Mr Oed’s friend then showed him the 
types, both singly and put together in pages, and 
asked him if he could contrive a method to remedy 
that defect. “ 1 answiTcd” (says Mr Ged, in a nar- 
rative dictated by himself a short time before his 
death), Tliat 1 judged it more practicable for me 
to make plates from the composed pages than single 
types. Tu which he replied, that if such a thing 
could be done, an estate might be made by it. I 
desired he w'ould give me a page for an experiment, 
which, after some days trial, I found practicable, 
and so continued for near tw'O years improving on 
my invention, and making a great many experi- 
ments, several of which were expensive ; but the 
mure I practised, and ihe*less chnrgeabic materials 
I used, I w'iis the more successful, till at hist I 
brought it to bear, as that no distinction could be 
made between the impression from my plates, and 
that from the types."* 

Mr Ged’s invention was now complete; and nothing 
but the want of capital hindered its being brought before 
the public in the most complete manner. To procure 
the necessary funds, he, therefore, in 1727j entered 
into a contract with a gentleman of Edinburgh, who, 
for a fourth share of the prolits, agreed to advance the 
money that might be necessary for carrying on the 
work, lint tlie jealousy ol trade soon interrupted Mr 
GedV progress , for his partner, consulting with a 
printer on the subjoet, was led to believe that liis 
whole fortune w'ould not be sufficient to complete 
the undertaking. This representution so intimidated 
the monied man, that in two years he had made no 
farther advance than L. 22 ; and so, says Mr Ged, 

finding no appearance of success that way, I was 
glad of an opportunity by which 1 might expect 
belter encouragement.’’ 

In July 172*), Mr Fenner, a London stationer, 
being in Edinburgh, and hearing of Mr Ged’s pro- 
ject, made him proposals fur carrying it on in Lon- 
don. He was, accordingly, induced to enter into a 
contract with that genilemaii ; obliging himself to 
share with him the prcifits of the proposed concern, 
on condition that he advanced the money that should 
be required. Mr (ied, accordingly, removed to Lon- 
don ; hut not finding that his partner Mr Fenner hud 
provided the necessary accommodation and funds, 

'i'liotnas James, a let ter- founder, and his brother 
John James, an architect, were successively adopted 
into the copartnership; and some time afterwards, 
a privilege was obtaincc) from the University of 
C'ambridge, in I lie name of Fenner, for printing 
Bibles and Prayer Hooks on the new plan. This 
connection turned out unfortunately for Mr Ged : 


• See Biographical Memoirs of William Ged ; including a j)articular Account oj his Prioress in the 
Art of Block- Printing. Nichols, London, 1781, p. 1. 
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Pniiein^ fur Thomts James, whose types were little cal* 
ciliated to do honour to their exertions, had, it is 
alleged, leagued with the King's Printers to defeat 
a measure which miglit eveiituully hurt their in- 
terests ; and it seems to hove been the object of 
Penner, after acquiring sufficient knowledge of the 
art to carry it on without assistance, to drive Ged 
from the concern. 

To accomplish their purposes, these persons are 
said to have engaged only such people, and procured 
only such types as were most likely to render* the 
undertaking abortive ; and the workmen themselves, 
averse to an invention which promised to lessen the 
demand for their labour, were not backward in lend- 
ing their assistance to the same end. 0:ie of the 
workmen engaged in the business informed Mr 
Mores, that the compositors, when they corrected 
one fault, purposely made half a dozen more, and 
that the pressmen, when the masters were absent, 
broke the pages intentionally in aid of the composi- 
tors. The consequence was, that the Bible and 
Prayer Books printed in this manner were suppress- 
ed at the University; the plates were afterwards 
sent to the King’s Printing-house, and from thence 
found their way to Mr Caslon's foundery. 
moirs of Ged^ p. SO'.) 

Disappointed in his prospects, and depressed by 
the iil-usagc which he find experienced from all 
with whom he was connected in this unfortunate 
speculation, Mr Ged returned to Edinburgh. His 
friends in this city being anxious that a specimen of 
his art should be published, a subscription was open- 
ed for this purpose, and an edition of i^allust was 
finished in 1739, in 150 pages 12mo. We copy 
the title-page of this curious and interesting monu** 
ment of Ged’s ingenuity : C. Crispi Sallustii Belli 
Catilinariiet Jugurthini Historis. Edinburgi, Guliel- 
mus Ged, Aurifuber Edinensis, non Typis roobilibus, 
ut vulgo fieri solet, sed Tabellis seu Laminis fusis 
excudebat, Moccxxxix." 

Even in getting this small work carried through 
the press Mr Ged met with difficulties, which it is 
painful to believe should have obstructed his pro- 
gress. No compositor could be found to set up the 
types from which the plates were to be fabricated ; 
and the whole of the work was composed by his son 
James, then a boy about twelve years of age. lie 
had been put apprentice to a printer about a year 
before, and with the consent of his master, he was 
allowed to work at this task ill the night time when 
all the workmen were absent. 

What became of the plates of this volume is not well 
known. MrAlexanderTillocli,the ingenious editor of 
the Philosophical Magazine, and the second inventor 
of the art of stereotype printing, relates, in a paper 
on the subject in the tenth volume of that ^rk, 
that he was in possession df one of them. This 
plate,” says he, ** I first saw in the hands of the de- 
ceased Mr John Murray, bookseller, in the year 
1782, but do not now recollect the way in which he^ 
said it came into his possession. Having, about a 
year ago, applied to his successors in business, 
Messrs Murray and Highley, to request, if the 
plate could be found, that I might be allowed to 
take some impressions of it» they very politely insist- 
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ed OB my acceptance of what they had used for 
years as a fiat weight to Jay upon papers at the end 
of the desk." ( Philosophical Magazine, Vol. X, p. 

273 .) Philip Denis Pierres, an ingenious printer of 
Verbuilles, hud, along with a copy of the Book, the 
plate of page 44, so early as 1775. Its size, ap- 
pearance, &c. is minutely described in -the first me- 
moir of M. Camus (M£m, de VInst. Tom. 111. p. 445) • 
and Pierres, we are given to understand, mooe many 
fruitless attempts to discover the mode by which 
it was produced. 

Some years afterwards another work, which is less 
known, was undertaken and finished by Mr Ged. 

'J'his was The Life of God in the Soul of Man, in a 
small writing pot 12mo. The imprint of this little 
volume, which is as well executed as books were 
generally at the time, is, Newcastle : Printed aud 
sold by John White, from plates made by William 
Ged, goldsmith in Edinburgh, 1742.’* Mr Tilloch 
was in possession of a copy of this volume ; and in 
the Philosophical Magazine has given an impression 
of a page of Ged’s Sallust, and specimens of his own 
and Mr Fofiiis's stereotype, in Greek and Roman 
letters! (Vol. X. p. 272.) 

William Ged died at Edinburgh, in but indifferent 
circumstances, on the 19th of October 1749> after 
having invented, and dedicated the greater part 
of his life to the improvement of an art from which 
neither he nor his family were destined to receive 
any benefit. From the testimony of his daughter, 
however, it appears that advantageous terms had 
been repeatedly offered to him if he would remove to 
Holland, or sell his invention to the printers of that 
country ; but that he uniformly rejected offers, the 
acceptance of whicli would have had the effect of 
giving an advantage to strangers over the artists of 
his own country. (Memoirs of IV. Ged, p. 26.) 

His son, James Ged, whom the disappointments of 
the .family had induced to join Che rebel army in 
1745, was seized at Carlisle and condemned; but 
through the interest of some of his father’s friends, 
was pardoned and liberated in 1748. Notwithstand- 
ing the ill success his father had met with, he 
published proposals for reviving stereotype print- 
ing, dated at London, 29th May 1731 ; but these pro- 
posals having met with but little encouragement, he 
went to Jamaica, where he died in I 767 . His 
younger brother, William Ged, had previously re- 
moved to the same island, where he died the year 
after his departure from England ; and the name of 
Ged andthcart of stereotype itself was soon forgotten. 

Fifty years after th« invention of stereotype by 
Mr Ged, Mr Tilloch was led to a similar discovery, 
without having, at thmime, any knowledge whatever 
that another had preceded him in the invention. 

The knowledge of mis fact,*' says Mr Tilloch, ^Ges- 
sened the value of we discovery so much in my esti- 
mation, that I fel^ut little anxiety to be known as a 
second inventor; and, but for the persevering at- 
tempts of others to deprive Ged of the fame his me- 
mory so justly merits, and which he dearly earned, 

I might still have remained silent.*' {Philosophical 
Magazine, Vol. X. p 2fi8.) 

Mr Tilloch having communicated his idess upon 
the sulqect to Mr Foulis, printer to the University of 
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Glasgow^ where he then resided^ that gentleman fur- 
^nished him with a page of types ready set up for his 
first experiment. Tlie success of this trial induced 
Mr Tilloch to make others; and after numberless 
experiments, in which he was assibted by Mr Foulis, 
he was at length able to produce plates^ the impres- 
sions of which could not be distinguished from those 
taken from the types from which they were cast. 

Mr Tilloch and Mr I'oulis, who, as a practical 
printer, saw all the advantages which the art pro- 
mised, now agreed to prosecute the business to- 
gether, and, if possible, to bring it to perfection. 
In the mean time they accidentally learnt, that the 
art had been practised many years before by Mr 
Gcd ; and u biographical memoir of that ingenious 
man having been published soon after (in 1781) by 
Mr Nichols, they discovered that perseverance in 
the plan might be attended with difficulties which, 
till then, they had never contemplated. Notwith- 
standing, however, of the opposition which they 
were tlius led to expect from prejudice and igno- 
rance, Mr I'illoch and Mr Foulis persevered in their 
object, and took out patents for England and Scot- 
land, dated lith May 1784*, to secure to themselves, 
for the usual term, the benefits of an invention which 
they considered as much their own as if nothing 
similar had been practised before* 

Neither the ingenuity of Mr Tilloch, nor the 
public spirit of Mr Foulis, were, however, rewarded ; 
for, owing to circumstance.s of a private nature, and 
after printing a few volumes in this way, the business 
was laid aside for a time; and Mr Tilloch’s removal 
to I^ondon, and other avocations, prevented its being 
again resumed. The prejudices of the booksellers, 
besides, were so strong against books printed in this 
manner, that what volumes Mcbsrs 'I'iHoch and 
Foulis had completed were sold to the trade without 
any intimation of tlicir being printed out of the 
common way. Their first attempts were confined to 
trifling popular books, i?uch as The Seven Chttmpions 
of Christendom, The Twelve Ccesars, Sec, and a 
cheap edition of 'L'he Economi/ of Human Life. A 
Greek volume, however, Xenophon's Anahasis, w'as 
printed in 1783; and they had prepared plates for 
several small volumes of the English poets, which, 
however, were never put to press. (Philosophical 
Magazine, Vol. X. p. i27A-) 

The art of stereotype printing was thus twice in- 
vented and practised in Ihitain, by natives of Scot- 
land, prior to any thing of the same kind being uU 
tempted, or brought to the same perfection, in any 
other country of Europe. ^ 

In the year 17S4 Francis'^ ]gnatiuK-Josc])Ii Hoff- 
mann, a native of Alsace, v^stablished himself in 
France as the printer of a stereotype journal, and an 
improver of the art ; but, from, the testimony of M. 
Camus, it would appear that was in the know- 
ledge of what Gcd had previously .')one, and perhaps 
also knew of the patent and productions of Messrs 
Tilloch and Foulis. Hoffmann's process is thus de- 
scribed by himself: ** A page set up with move- 
able types in the usual manner, serves to make an 
impression in a soft fat earth mixed with plaster, and 
prepared with a gelatinous paste, formed of gum and 
potatoe-sediment. This impression became a matrix, 


in which a composition of lead, pewter, and bismuth, Printing, 
when pressed in at tlic moment of cooling, gave It ^ 
solid page, which bore in relief the characters that 
had served to form the matrix." 

% this process Hoffmann printed many leaves of 
his Polytppe Journal ; and the work entitled Les Re* 
cherches llistoriques Aur Ics Maures by Dc Chenier, 
in 3 vols. 8vo, which appeared in 1787. Hoffmann 
and bis son had also procured, in 1785, an extensive 
privilege for their new mode of priii^ing, and some im- 
provements which they had made in the art of en- 
graving ; but by a new order of council, in Novem- 
ber 1787, the establishment was suppressed. (Mem. 
de rinsl, Tom. HI. p. 4()0.) 

Hoffmann, thus deprived of his printing office (seem- 
ingly from having lent his art to the fabrication of 
prohibited books), turned his ingenuity to devise 
some method which should facilitate the ordinary 
mode of printing. He began with forming two kinds 
of punches to stamp the characters in his matrices ; 
the first of single letters in the ordinary mode, and the 
second of the same letters' combined into syllables of 
most frequent occurrence in the French language ; 
such as nis, eire, eurs, ment, &c. Hoffmann de- 
nominated this invention the Logotype art. By this 
combination the case for* the types consisted of no 
less than 370 boxes. He published a Memoir on 
the subject in 17 . 0 ~; and in the same year procured 
a patent for his invention for the period of 15 years. 
Hoffmann does not seem to have been aware that lo- 
gotype had been proposed by Henry Johnson in 
1778 ; and in France the same plan is said to have 
been invented by a lady in 1774. (Sec the Article 
Logookaviiy in the Lneyclopicdia.) 

The proceedings of Iloifniunn attracted consider- 
able notice in France; and some numbers of his 
Polytype Journal Iiaviag fallen into the hands of Jo- 
seph Garez, a printer at Toul, he was struck with 
the advantages which it presented, and in 1785 be- 
gan his operations. His first idea was, to take off the 
impression of the moveable types in plaster; but ho af- 
tcrwardsadoj)ted the plan of impressing the page in me- 
tal while ui a certain heat ; and this impression served 
him as a mould for casting with accuracy the iac-si- 
niile of' the original page. In 1780 Carez executed 
by this process an edition of a church book in two 
large vols. 8vo, of more than a thousand pages each, 
twenty volumes of other descriptions, and afterwards 
a liilile in nonpareil characters, the execution of 
which i.s indeed very creditable to his ingenuity. 

(Mnn. dc VIhA. Tom. HI. p. 407.) 

Other individuals, whom the attempts of Hoffmann 
excited to experiment, also made new discoveries in 
the art, or improved those already known ; and all 
the departments of printing were afterwards improv- 
ed by the artists called in to assist in the manufac- 
ture of Assignats at the period of the French Uevolu- 
tion, who were prompted to exertion, as M. Camus 
expresses it, by a power which nothing could re- 
sist." Among the artists who assisted in the fabrica- 
tion of Assignats, Firmiii and Henry Didot, Louis 
Etienne Herhan, and Nicolas Marie Gatteaux, se- 
verally obtained patents for different modibcations of 
stereotype printing in the year 1798. 

From the specification in the patent of Herhan, 
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Prill ting, his mode of stereotyping seems to hftve been parti* imwi and Ae box. or frame which contains the ma^ 1*iriniiiig. 
cii|arly ingenious. He invented meveaWe types^ in iiixhas in its back a ftnida screw to correspond. 
which the letters, m place of being in relief, were ^nk The matrix is thus screwed Armly to the mass of 
(racret/«); and by merely setting up these types, wood, or rammer, with its face downwards. A drawer 
or rather malrices, which were of copper, he was en- or tray of thick paper, or card, is now placed on the 
abled to produce from them directly a stereotype table below the descending matrix. This tray is fill- 
plate. without the necessity of an intermediate cd with melted type metal, and when the juetal is at 
moulding. Herhan printed specimens of this mode tim point ctf congelation, a peg disengages the ram- 
of stereotyping by moveable matrices of copper, minr, which falis with its Weight upon the metal, which 
which are extremely pretty. One is inserted in the congeals at Che same moment. The matrix is now 
Memoirs rfihe Yol. III. 510- dim^aged from the stereotype page by the blade of 

M. Poterat, many years afterwards, with a view to n kn'de, and the operation is completed if all the parts 
avoid the difficulty and expence of composing with of the process have been well executed. * The ram- 
matrices, suggested a pli^ by which the matrix of mor Is jnaised by a handle; and a thin slip of copper 
copper is soldered to the'fbttom of the types, which or brass round the matrix regulates the thickness of 
bear the characters in relief. But this plan 2s the plate. (AT/m. efe f/nir. Tom. III. p. 45)2, 493, 
attended with an expenco which more than counter* ond 505, 50&) 

balances the proposed advantages. ^Pifevioas to this periodi it may be mentioned, that 

Soon after their patents were obtained| Pierre Dt* Pirmin Oidot in I79d prepared an edition of the Lo* 
dot, the elder, Firmin Didot, his brother^ and Louis Titles of Collet,^ much in the manner of 

Etienne Herhan, issued a prospectus for printing Yonder Mey*8 The displacement of a figure 

works in stereotype. An edition of Virgil m Igmo <0^ works of cUs kind, from causeft well known ta- 
was published in the year 1793; and ht spita of the printers^ often oocasiont a serious error ; nnd, with a 
clamours of those interested in opposing the Scheme, * ^Inw to prevent Mipilar accidents, after the pages 
PhmdruB, and successively afterwards many splendid were composed in the usual manner, and finally 
works, were given to the world, by which these Indjvi* corrected, the fbisni types was soldered at tho 
duals have rendered their names celebrated as im- boctom, by which idl chance of a figure being dis- 
provers of the art of printing. (Mfm. d$ Flnsi^ Tom. placed was completely prevented. {Mtm. de 
HI. p. 502.) ni. p. 509.) 

M. Camus thus describes tlie mode of stereotyping Towards the end. of the year 1798, M. Bouvier, 
practised by Didot and Herhan ; only concealing the also one of the artists who were engaged in the la* 
composition of the metal of which the types used bricadon of Assignats, stereotyped with considerable 
in stereotyping were formed, and that of the metal sucoess, by a process different from that of Didot 
which formed the mould. 5od Herhan. The metal of his plato was copper, 

The types are cost in the ordinary mode, but of &nd his mould was formed of argillaceous earth. M. 

metal of a particular composition, nnd sufficiently Camus has given a specimen of a page cast in this 

hard to bear without injury the pressure Acquired to way, which, however, does not seem so perlect as 
stamp the metal matrix. After the page is composed, those fabricated by the other process. M. Bouvier, 
it is enclosed in a steel box, where it is compressed in extending his invention,- applied it to many other 
on all sides, and the surface made accurately plane, purposes, one of which was adapting it to the print- 
rhe page thus disposed serves for a punch. The ing of music. (Mdm. dk f/iwl. Tom. III. p. 509.) 

metal plate intended for the matrix has two essen* The success of the French printers in stereotype 

tial qualities, that of being able to receive a pure and prteting naturally excited the attention of their bre- 
distinct impression, and that of not being subject to thren in England ; and the next attempt to introduce 
any alteration, or commencing fusion, when by the the art into England was happily tiior« successful 
action of a press it is brought into contact with the than those which had been previously made. About 
heated metal. The punch, or page of moveable the year 1800 Mr Wilson, a respectable, printer in 
types, is now placed above the matrix, and an equal London, engaged with the late Earl stanhope, 
pressure is made upon it by a machine, in some re* whose love for the mechanieai arts is well known, for 
spects resembling that used in giving the impress to the purpose of bringklx this qsode of printing into 
coin. The matrix is afterwards fixed in z frame, and general practice. His LoriMi%i is said to have re- 
is ready for the next operation, which the French ceived his first instrurfons in the formation of stereo- 
founders consider as one of the most essential in the type plates from Mr Tlllooh, ibe second inventor, and 
process. A table firmly fixed to the ground iS fjXh bad afterwards the nivtonal attendance of Mr Foulia 
vided, and at one side of this table two pieeee of for many months atthif seat at Chevening, where his 
wood of convenient heightwre fixed, with a vertical Lordship was init^ted in the practical part of the 
groove or canal. A piece of wood furnished with a operattoo. 

tongue, or feather, is formed to run in these grooves, After nearly two years spent tn roataring the dif- 
so disposed as to aot in the manner of the ram- ferent processes connected with the operation, Mr 
mcir used in sinking piles. At the lower part oftbis Wilson announced to his friends th«t the ingenuity 
piece of wood, perpendicular to ito axis, is fixed a and perseverance of Earl Sumhope had overcome 

^ ~ 

• This operation is termed tXickage, firom cHeker, a word sigoifying to make fall perpendicularly, quick- 
ly, and with force, a matrix upon a metal in fUiion. 

VOL, VI. FABT I. ■ ® ■ 
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PfinUnf*. every dilRci»Hjr»«— that the various processes bad beeu 
so contrived as to conibine Uie most beautiful simpli- 
city with the most desirable economy,— -and that the 
public might look forward to the period when, by the 
application of this art to the manufacture of books, 
the prices of all standard works would bo reduced at 
least thirty, and in many cases forty per cent. 

In the year'1804f Mr Wilson oifered, upon certaSn 
terms, the art of printing in stereotype to the Uni- 
versity of Cambridge, for their adoption in the print- 
ing of Bibles, TestamenlSt and Prater Books ; but 
some ditterenccs between the syndics and the printer 
occasioned the contract to be dissolved. The plan, 
however, has been since adopted both at this univer- 
sity and that of Oxford ; and thousands of Bibles^ 
dec. are annually issued from their presses primed in 
stereotype. The art has also been gradually diffus- 
ed, not only in the capital, but in other cities of the 
kingdom and it was carried on to some extent iu 
Ediiihurgli by the late Mr Charles Stewart, printer 
to the University, in the printing of schoobbooks, 

. for which, as insuring greater accuracy , tlian the 
common mode, it is admirably adapted. 

The mode of casting stereotype is sufficiently sim- 
ple. A page of any work proposed to be stereotyp- 
ed is set up in the usual manner, with the ordinary 
moveable types. From this page, when corrected, a 
mould in plaster, the basis of which is gypsum, is 
taken off, and from this mould an impression is cast 
in the ordinary type metal, from which the printing 
is made. Of course, the whole of a work to be ste- 
reotyped is set up by the compositor in distinct pages, 
from wliich casts ore formed ; and from these casts 
plates are procured from which impressions may be 
inadoi exactly the same in every particular as that 
from the moveable types originally set up. A 
stereotype plate is, therefore, nothing more than 
a fac-siiniJe of the pnge from which it wa^ taken ^ 
but the advantage in point of expedoe is, that a 
plate of stereotype docs not require to be more 
than the seventh or eighth part of the thickness or 
height of the ordinary types. 

In the selection of a proper substance, for the 
moulds, and the management of the casting, the suc- 
cess of the operation chiefly consists. The head and 
tail pieces of the older printers were chiefly cast in 
moulds formed of clay or sand ; Gcd, Tilloch, and 
alter them Hoffmann, used a composition, of which 
faster of Paris was the chief ingredient; while Uer- 
an. Didot, Garez, and others, procured their mould 
by impressing the types in a soft metal, or metal in 
the act of congelation. The lubstanoe required for 
this purpose must be of a natiir^so delicate, when soft, 
ns to be capable of receiving o^mpresuoii from the 
finest lines, and when dry, mustjbe capable of bear- 
ing without injury the action oi. the melted metal- 

S psum or plaster of Paris, whcsi finely pulveriz- 
and mixed with water, soon be'i&omes hard, and 
will also bear any degree of heat. But gypsum con- 
tracts when exposed to heat, and is liable to warp ; 
kis also diflloult to expel the air and moisture which 
it absorbs' and, retains. ' T^ho. defects of the plaster 
of Paris are, dMefore, to. be counteracted by com- 
pounding it with other substances less absorbent; 
but whatever be added, must be capable of receiv- 
ing and retaining a fine surface, so af to preserve a 


ING. 

perfect polish in the plate to be cast from it. The ^ Prin ting, 
following simple expedient has been recommended 
as fully answering this purpose. A quantity of com- 
mon whiting is dissolved in a tub of clean water, and 
mode nearly of the consistence of what is generally 
usied in white-washing. The plaster is mixed with 
this solution, which makes it contract but little from 
the heat, and renders it less liable to crack than 
when the plaster is employed alone. 

in making tiie mould for the page to be cost, a 
frame of cabt-iron is prepared, nearly half an inch 
wider and larger than the page or pages proposed 
to bo cast, and nearly an inch deep. This frame de- 
termiiies the thickness and strength of the mould. 

Four cubic pieces of medkl are now required, the 
height of which should be exactly four-fifths of the 
height of the types ; as on the height of these the 
thickoess of the stereotype plate depends. The 
page or pages, wedged up. as usual in the chases or 
iron frames commonly used, are now to be laid up- 
on the moulding table, and in the openings at the 
corners of the page arc placed the four pieces of 
metal, on which the iron frame rests when laid over 
the page. 

• To prevent the adhesion of the plaster to the types 
it It necessary to oil over the surface of the page 
with a soft brush. Then a quantity of the white- 
wash is taken into a wooden bowl, and as much fine- 
ly powdered gypsum added to it as will make it in- 
to a tliiii plaster. When reduced* to an equal con- 
sistence, it is applied to the face of the types with a 
pmnter*s brush, so as to fill every cavity ; and the re- 
mainder is then poured in so as to fill the frame. 

When beginning to harden, the superfluous plas- 
ter is struck oif ■ with a straight metal rule, to 
smooth the back of the mould ; and when sufficiently 
consolidated the mould is separated from the page, 
and dried in an oven. 

The mould properly formed, the next process 
is the citing of the ^ate. For this purpose, the 
dried mould is put in a pan about two inches deep 
with the face upwards, and a small moveable screw 
is placed at each side or end of the pBn,,jto fix the 
frame which contains, the mould. The fluid metal 
(which is of the same composition as tliat used for 
ordinary types) is now applied to the mould in the 
pan, and carried to the oven, in which it should re- 
main IVom one to two hours, to acquire an equal de- 
gree of heat ; for, on the principle of equal tempera- 
ture between the metal and moulda, the success of 
the operation roaterially depends; and unless the 
oven be kept sufficiently warm to raise the tempera- 
ture of the mould to that of the fluid metal, the ex- 
periment cannot succeed. 

Aflcr tlic plate has been cast, little imperfections 
are frequently discovered ;au<i;h as that of the top of the 
e or similar letters, having „jbeen full of, dust when 
the mould was taken. . Tha workman now takes the 
plate, and after clearing it of all superfluous metal, 
palls a proof, marks the defects, and proceeds to 
make the requisite alterations.* If any letter or 
word chance to . be damaged in the course of the 
operation, it is cut out, epd a. letter or word from 
moveable types of the same size, cut to the proper 
depth, is inserted in its place. When this is done, 
the plate is ready for the press. The pages are ar- 
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rrintiog. .ranged upon woodeii bldefci# ittA firiltMied dewn mih upon vrhich gently fixed. ' Mating, 

slips of brass and a smvr* " » • * Vbh.XXXIIIv '4gMeaoi^ 6erras» 

Such is the process hs usual^ xbe advantages iiif sfars»typ#<^rinth)g 

practised ; and such is it! iteeutntj, that plates may in point of e^nce^* and seeuniy against typogrophC 
be cast from copperplhias as perfect as ‘the engrav. calartors. jPor worhi in 'great and general cfemm, 
ing itself. Wood- ciU8>eiidc/ifemetifs of every kind Such^fts the ^reek and Roman c]assies» siandard 
may be cast ih the same manner. books in foreigir^iapgui^Si Biblesi Prayer BookSj 

A patent for prodadng stereotype plates, in a Sdsool-Booksi Aci the saving in scenfetypingis con- 
manner different Ihnn^^lmt •• now- describedi was siderablei*, , The eapened of renewed composition in 
granted tQ Mr Augustus Applegarh, of Sinreji print- successive editions 4s thereby saved i and the addi- 
er, in April 1618. Mr Applegath> plan, hoivewi timfel capital expended in preparing the plates is> per- 
is so similar to the process of Didot and Herhlaei^ liaps»more Chan compensated by the facility frith whidi 
that it is not necessary to describe it. Beth 'hii emdl .editions of works can be printed without lay- 
mould and plates are promed by an impress on the Mp aside a stock of paper in warehouses to meet the 
semifluid metal in the aetui congelationj in the iaaa« nadnal sale. But h is only in works of this descrip- 
ner originally practised by the French printers t and Son that stereotype oah'be profitably employed. For 
the instrument he has invented for. ataquping the iiBf works of living authors, successively improved by 
pression is the same in principlei though a iiule dif» cofwetions aeo additions, stereotype printing is quite 
ferent in form, as the c&Ae or itamping-machind Of unsuiumie. Mr Wilson, the coadjutor ef Lord Stan- 
our continental neighbours. {Repnior^qf AHh VbL hepoi in extending the practice of. the art in Bng« 

XXXVI. Second Series^ p. 69)^ . knd, slated, that^tne probable saving by stereotype 

As connected with stereotype printing, it may be to the'public might be from 25 to 40 per cent ; but 
mentioned that Mr T. C\ Hansard of London pvociir- johateyer piay be the advantages in point of expence, 
ed a patent, dated the 1st November 1817, fora epeates ita merit' in point of acedraey . is unquestionable, 
of -stereotype plate risers^ wMt boldfssta or claws, DihtioiMHias, dasiics, works* on arithmetic and ma- 


adapted' to any aize of platM or fomt- Titea* pbM so^»ith:but little cbance of error. (q. o. q.) 
rhm were intended te euperiede tlw wooden blocks 


DESCRIPTION OP, THE PlATEa*. 

fiG. 1, Plate CXI. represents-n si^- elevation of witbin the opeidng tbe.neip fmaui,'W seenjn fig. 
die improved Sfankitpe Prets ; fig. 2, a front view, 2.. part d of dif frtne, li considerably 

and fig. 8, an horiaontal plan : the same letter, of r». enlaigedr.md 1. perforated - in the .centre to re- 
ference being used upon all the figures. A A sbowi epive n brace, nut cr . fomile screw, through which 
a strong cast'lron frame of tlie term represented in the m^n Mrew of the press works. M shows sn up- 
fig. 9. This frame is screwed dhwn upon a piece of r^iA spindle, thp lowtf end of iriiich is formed with 
timber B, whidi hss another timber C modieed'into .^ot adapted to.. (urn ln,e bole, et-the tem of the 

it at right angles, forming a T framCt. to serve as,a‘ * areb ef the main fsamdt the upper part of the qiin- 
base for the whole press. D D represent two boii- .die H, wetka thropgh;a«(dlar c, formed in a piece 
sonul rails, having channels formed along ^cir up- metal, which pr^jidto from the main frame, and is 
per snrfeces, into which the two rails vr upon - seeand.by • seranri aaleen in> figa. .a end 8. K re- 
the underside of the carriageor table E.Baia.adapt- presenite lb# handle of-tbe press i it it firmly attached 
ed to slide. The carriage is pot in motion .«# >tbe lower of tke tpindle k!I, by passing 

action of, the handle F end barrel yf, wtuch baa . through a crota hole in . the aatd epindle; and hav- 
three strong straps or belts passing round its «ir- .. .ingn-nut on the.oppo^ ride to keep it in itt place, 
comference, as seen in fig. 8 ; the ends of; the said Jim, when the . handinJs'moved backwards or for- 
belts being attached to the opposite ends of the ear- t«Hs it turns tltespipdle M tomii, ^ bj the ope* 
riage, ia the manner of ordinaiy printing presses. .faUon of the lever Q, and connecting link P, die 
The table E £ is mad# per(hcdy frm iqttoJta upper .teatien ri epmmuninted to the main screw, by the 
surface in order to receive'the form Of Wf- ,%terventipn of the.jfrm Or lever R . fixed djpop the 
m represento the tympan, whieh ia jomjfed fi»;t|te .'top thereof.. Thej^li^ is. raised, np and kept in 
end of the table; it is compost, ef a. JightilKaiillllpf jcontpct with theJM of the screw, by the ope- 
wrought iron, and fitted up iotbcuimtd.n'—heh-.^i, -ration.. of the .biltace 'weight S. - The levem N 

The rails D IX upon which the. carrfaigfxom, ore .0» and R, fig. A «re represented in the pori- 
secured to the main frtune A Ah|.#o<^vbiilis « at tiona they aui^ when at rest; but the dotted 
the outer extreetudm of thn.jrafis E arft'.yudt«d te; . lines vrill ser«b.to..aatpiain .|lw«r pmdona when the 
aether by cross bars, and puppmted.hynn arched power, be^n applied to . , thnj handle N; ibe 
frame b and imrigbt u> .(ba fimt rif, which i,. vmplionm that chadbeinn ttaguttd pr tke.broad part 
bolted down to the timber C. . HM. fepument-tbe tim conaeetipg Mt-r ot^g to. bear against a 
plg tyn, which is guided in ita perpmsuBpUr motion ; jBigt|actiag rib fmmmd imen tbe upper surface of the 
by a slider, I, moving betweeh engulv' .ribe formed ,..levmi0.tetbrbi«h periOdlfae lever O and canoecting 


• Owing to an oversight, some of tiie figures In Platee-CXl. and CXII^ have been raveoed. 
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l*rintlll^^ link P will bo nearly in one right line^ and conse* 
quently exerting a very great power upon the lever 
il ; which being nearly at right angles to the con- 
necting link, is in a position to receive the greatest 
ciTeot from the power opplied to the handle N. The 
degree of pressure may be increased or diminished 
by the operation of the screw p at the end of the 
connecting link being disposed so as to admit of 
varying tbc effective length of the link. 

Mr Parkins hiking Apparatus* 

Plate CXI. fig. 4>i shows a side view of the appa* 
ratus, which was obliged to be placed vertically in 
the I^ate for want of room. Fig. 5 shows an hori* 
ssontal plan. A represents a square frame of metai 
wtdeh is mounted to at to slide freely backwards and 
forwards, being guided between a number of amali 
rollers, fr, the pivots of which turn m small stand* 
ards attached to a fixed frame of cast Iron^ by 
screws and nuts so as to admit of raising or lowering 
any one of the rollers in order to adjust the position 
of the moving frame. 1 shows the inking roller; 
which is made of clastic compositioii, being rapporn^ 
cd upon plvois working in short pieces of metal which 
project from the cross bar a of the moeingfframe. The- 
roller 1 receives its requisite supply of inlf by passing 
over and rolling across thr narrow table or metu 
plate T, as the moving frame is pushed in or drawn 
out by its handle H. The ink is distributed along die 
surface of the table T h>[ means of a small fbrnishiBg 
roller F, being mounted in a carriage so as fd be ea« 
pable of rolling along the surface of the table T in 
a direction at right angles to the tnotioft of the 
sliding frame A. ^tne furnishing roller F is made iif> 
the clastic coiUpesition, «ad receives the ink upon 
its circumference, by coming into contact with the 
ink boxes or Reservoirs 1 ^nd situated, at each 
end of the table T. The boxes 1 and ft oqnuin a sup- 
ply of ink which finds its way slowly tifroogb'’ a ffne ^ 
wire grating forming the face of the boxes ^ aqd is - 
taken off upon the circumference bf che*fitirnishfng 
roller every time that the mhvlng frame is drawn out 
or put in. The-carrtsM or die fhrnishing rollsHr 
moves upon small wheels along the surface of ther 
lower irafl C of the fixed fhitue, and the pivots of the 
famishing roller are not inserted intq round holes 
through the plates of its carriage, * but have the 
liberty of sliding up and down a short dfst^nce In 
oblong holes ; so that the cireumfierence of the roller 
may mways accommodate itself to the surface of the^ 
table T, ai<^ which rt rndvef'sithe iwller being keptj^ ' 
down sufficiently by its own i^ight, m'^additidn to 
the weight of several small pctaNrollerli which ^e si* 
tuafcd over |hc roller F, and omm^d tcr'beer upon 
it, for the purpose of distributfnJ^e ink there ef- 
fectually upon its surfitce ea it roundv The. 
traversing motion of the fflUer F,>^d its carriage 
along the table T, is efibeted in therollOwing man- 
ner. The tnds the carriage have small catgut lines 
' attached to thetfi^ wbidi p¥er phlleyr^j t, si4 
tunted at the ehdt ef the crqot roB 0; the coigut 
lines then i^tsini ubder tim tail G ahd 'pass iMihI 
small horiSdtital/pul|ejrs4 Jt,* fixed ttko to the lowur 
rail, as shown in fig. Amin whence they proceed to 
two pulleys m, one orily at which is seen in the 
drawing fig. 4, being placed close together in one 
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frame, but so as to turn rouiid quite independent of Prinuog. 
each other. The frame of the pulleys m is screwed to ' 
the fixed frame B, and the catgut , lines pass up and 
over two pulleys x fixed fa a frame in the same man- 
ner as the pulleys m. Both, of the pulleys n are seen 
in the plan, fig. .5, where one of the ca^ut- lines 
marked o represented as attached directly to the 
cross bar e'of the moving frame A ; and the other 
catgut line p h conducteanDver a pulley which is 
mounted in a frame projecting from the fixed cross 
bar I ef tbe frame B : the line p then returns and is 
jattached to file Cross bar e in the same manner as 
file linefo. ' 'This apparatus is intended to be fixed 
behind the printing press (as . represented by the 
dotted Ihieii in fig* 7, PldK CXL), in such position 
that the surface of the tabic J may be exactly on a 
level with the 'surface of the form of types to be 
inked t and so that the pressman may take hold of 
the handle H, and thereby move the frame A with 
its inking roller 1 across the types^ to apply the ink 
and prepare tliem for printing. 

V , t Cofumbian Press- 

A front view of this press is represented in fig. 7, 

Plate CXI., and a side elevation in fig. 8. A A shows 
the standards or main frame, of cost iron ; lliey are 
united together at the bottom, but separate at the 
top ; the maim irame is supported upon four legs, 
o jr. B B represent the rails or guides, upon which 
the carrioge or table, C C» with its appendages of 
tympati, and frtsket, yi "is adapted to run, beii^ 
moved backwards and forwards by the handle, E, 
and' barrel, F, round which strong linen belts are pass- 
ed, ai^ affixed to bracese, w, at each end of the car- 
riage, as iir oi^inary printing-presses. D shows Che 

e laten, which is guided in its motion up and down 
y its square stera^or pillar^ d, being placed angle-, 
wayb, and sliding beeween pieOes of metal} a o, which 
project firom the mate framb, A Av The pieces a a are 
furnished with adjustteg screws and wedges for the 
purpose of tightening^ them up, and preventing any 
loOSetifess te tlm platen. ^ The stem d has a square 
place, e;^on it at the part where it joins ^to the 
pfafien. Tbe pressure is produced by a combina- 
tion of levers situated at the upper part of the 
frame. G, H, I, shows the main lever, 'moving 
oir n strong centre bolt at H, between a forked 
Or divided part of the main frame ; the end, 1, of 
this lever also passes, through an oblong opening 
formed between the bars, h, and projects some 
dlattmch beyecid the outside of the frame, llie cen- 
tral port; G, /of the' main lever has a strong pivot or 
^unufmi oast upeii tV which psojects out sufficiently 
dot each side to enter teto coilars formed at the top 
of the stem,' d,'of the platen, being retained in their 
places by four screw bolts, twp of wliich are seen at 
G in figure 7. Mi 'n, e^ 'shows the second lever, 
moving^ a fixed centre pin in- the main, frame at 
m; it has the links n 1. jointed ^ to it at the point a, 
one upon each side, os seen in, figure 8: the up- 
penuost ends of these links are also jointed on each 
skle of the waip lever at !. ' The point o of the se- 
cond lever hat the link or connecting-rod, p, jointed 
to It, irbilst Che -opposite ^tremity pf the connect- 
ing-rod is jointed to the lever or handle N, by which 
the pressman puts the system of levers into action. 
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The handle N turns upon a fiited centre pin passing 
' tlirough projecting pieces of the main frame, as aeen 
at'f i; and the connccting-rod p » ftirnished with a 
double or universal joint, wiiere it^ unites with the 
lever 09 to admit of the oblique motion of the handlo 
N| when it is pulled forwards to produce the pressure. 

A counter-lever, r, s, is applied at^ the top of the 
press, moving upon a fulcrum at ^ ; this lever has a 
balance weight clamped upon it by a screw at 
whilst tho short end, i, of the lever is attached J»y a 


We shall now describe the manner in which the 
requisite pressure is ejected in this press. R and 
figs. 1 and 2, represent two steel cylinders or rol- 
lers, having small projecting flanges on each end : 
the opiper roller &, bears against the under surface 
of an inclined (iteei plate which is screwed to the 
projecting part T, of the main frame, and the under 
roller S, bwt upon tlie upper surface of a similar 
inclined steel j^te screwed upon the u[>per boss V, of 
^e platen. ^ la this sijtuatioa a steel wedgo is intro- 


link to the end of the main lever: at the 6 b 4 w * ducra betweea the rollers R and S, and this wedge 


this means the weight of the levers and platen k 
counterbalanced sufficiently to raise them up, when 
the handle N is left at libgty. The different loveta 
in this press are so arraifghd, that the :|rtt motion 
which is communicated to the handle N briiijga the 
platen down quickly; but by, the time 'that it# un- 
der surface arrives upon the tyttipao, the cecond l^ 
ver, m, n, is brought nearly in a line whh the dir^ 
cion of the links n I, which causes them to-draw 
down the end, 1, of the main lever with great powai^ S 
at the same time that the point, o, of the second le- 
ver is in the most favourable position to be operated 
upon powerfully by tho connectifig-rod proceeding 
from the handle N* When the impression Is prodoc- 
ed, two balance weights act in concert to return Uio 
handle N, end raise up the platen. The main frame 
A A of the press is strengthened by a cross bar si- 
tuated behind the main fever, which bar serves to 
connect the top parts of the frame together, as shown 
by the dotted lines in fig. 7« 

Barclay's American Pras, 

Fig. 1, Plate exit, represents a side elevation of 
this press ; fig. 2 is a back view; and fig. S a hori- 
zontal plan, representing the table or chrriage-as 
partly run in. The same letters of refeipnce are 
used upon all the figures. A A represents the 
cheeks or iron frame or the press, being of a curved 
form, as seen in fig. 2, and supported upon cast iron 
legs, B B. C C shows the table to receive the.fbm 
of types ; it is composed of a cast iron plate tomed 
and ground perfectly fiat upon its upper odfiTace, and 
Itrcngthened by deep rib.s on the underside, two of 
#hich ribs are made straight, and serve, as guides.^ 
slide id' grooves upon the upper edge of the rsila 
D D, as seen in fig* 2, for running the carriage back* 
wards and fbrwardsi Tlie carriage is moved by' 
the handle E in the-’ usual manner. G, G ^reprch 
sent strong brackets which are cast upon the .mahi 
frame of the press, and serve to support , the ralii 
D D, at the part where tho pressure is applfsd.-Xbe 
farther ends of the rails are iNiilid by a ersM piace, 
H, seen ki fig. 3, from wbidi'twe small pUlavsn ii . 
descend to the ground, feo sapnort tbe wei^t of the 
carriage when run out* K K shosri the piaceat it 
is guided sO as to move' steadily up aoA down by the 
metal frames or bars, L L, being tmeWed to its up' 
per surface id such manner as* to embrace the upper 
part of the main frame of thepress, ’and slide between 


small projecting pieces, c e. The bars L E Mse fur- 
nished witfi spiral springs, which bear open the lop 
of the frame A A, astd serve to bafenoe the weight 
of the platen, keeping it always dear above the sur# 
face of the tympan, when the handle N of Ihe press 
is left at liberty. 


is: cOQfiaoted by a link W, with the fever or handle 
Ni ef ^ press, as shown in the plate, fig. 3. Now 
ft k evident, that if tbe steel wedge is drawn forci- 
h4r between the rdfers R and 8, it will roll them 
idong Mtwesu the two inclined steel plates, and con- 
Oe^iiently force' the plates asunder ; and, since one 
of the inclined pJafes is fined to the platen, and the 
c^'er; to tbe roikl fraase of the press, the platen 
will be forced down upon the types placed beneaUi it. 
Thetwosaaall figures Y andZ, representing the rpUers, 
Ac. detachedfrom the press, will servo to explain their 
cyieratlon. The rolfera R and 8, as also the inclined 
pfetei T. V, and the wedge W, are made of steel, 
and^ hardfiAd in the most perfect manner ; other- 
wkwy the feuifejDse^pi^seure acting upon a mere line 
of oonioct upon .their surfaces would indent them, 
and.tots^y destroy their operation. Tho handle 
Nf moves i^e a fiaed center of motion, at N, in the 
projecting of the frame, Q Q, and the pressure is 

regulated by leK^thooing or shortening the connect- 
ing link. Wi which is furnished with a screw in the 
mmdle of its lengt^for that purpose. Ibe foils J> D, 
upon whioh the carriaMmovesrairefurnisbcd with small 
squire pfeoeiof i^tem placed atrj^ular distpnees. 

ltiifihv^*s 'Press. 

Pints CXIh figures i, ^ and 6* Fig. 4 on the 
Plate ^ horizontal plaa of the p4ress; fig* 5, 
a vertical jectfeii taken through* the. middle; and 
0, an end yiaar. jXbe sanie>fettars of re&r- 
eaap are used oa all t^figures« represents 
the tabla.;iN:«surface wbfeb the. form of types 
is taidr table is,Baotpifed upon a framing of 

out .';ifaai . consisting/ of ifeur iwigbt legs, B, 
sUwb^hened by dfegonaL brac^. C* Immediately 
bgoeath die tabto tym levaob E, D E, are situat- 
ed, ssoving upon fixed centem. or. fulcQinia, at t> D. 
Tbese levers are jointed to dtmblejltooks or dutches 
*P F,ao that when the and#, E, ipr ifae fevers are de- 
;iirewi^ or drawndewu^te theiinks^.ii (communi- 
Suing with a thud h]v» H,. 1), the hooHs f F 
arm drawn down alsy hut with a dow motiob.^ The 
. faferttm of the tbki/fevas is sA C|,; and the point H 
la Where the powfif is applioAtp actuat#it b^ the 
conneoting-rod lU tbe op^wte end of which is 
jointed tq a crape ar abort fever, situated jupon an 
ask, h, *iriiidi kxtemls to the ftopt of tlie. press, and 
fe'fiirnkbed wiih a wteh or handle N, for the 
pressman to move H fcqr« M represents the platen, 
h bps laatroeg. metal Wt P, umted tost by screws, 
r V, at the extreaGiities of the bar P: strong iron 
bel^ d A .are secured' by nuts upon their upper- 
most, ends. These bqlu have beads or proiectioos 
fariiisd.at their lower ends, which are exactly fitted 
to the, books or clutches, F F; by this means the 
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nnung platen is connected eccuionolly with the leren 
D £, D £, and may be brougm down upon the 
tjpea by the prcuman turning tbp winch, V, in the 
direction shown by the arrow in fig* 5. 

By returning the winch N to iu original peeition, 
the pressure is relieved, and the platen H may be 
removed from oft' the types. Thus, at the enos .of 
the bar P, two springe e e are affixed, «nd in the 
ends of these sprmgs email rullms or wheels ore ftw 
ted to move freely upon these center ]dna. These 
wheels have erooves m their edjns, oft^^ to nm 
upon the amles of two roils R R, wi|ieb«xtsind on 
each side of the table A A, end prcdeet*e«Adently 


behind the press to support the platen, when push* 
cd back from oft* the types into the|iositlon Mown 
in figures 4 and 6. The springs e e nee a* adjust 
that when the platen moves rieng upon toe roUl 
R R, its under furfoce will be roisad up tnffiOientl)r 
above the tympan to allow it to ooaui into itk prapee 
position, to produce the presaoret oe ahpwn by iha 
dotted lines m fig, 6 ; or to go book into its origiifll 
situation, without meeting with obstMctjeni 4nft 
when the hooks F and b^ d are united, and the 
pressure brought on by lumin| the windi M, the 
springs yield and persoit the ^ten td press npM 
the types. The platen in the^model otigiQally mm 
by Mr Ruthven was contrined to be brought rarword 
by a treddle: but in the presses since made, it is 
both brought forward end pushed back by the bon- 
die a. Tne centers of motion D D of the gnat le* 
vers, and of the lever G, as wall as the pivots of 
the winch N, ore oU aupnorted in one frame, com* 
posed of two metd ob«^ whieh ate eitiiated bes 
jieath the table, and mrited thereto by eemw^^W 
shown by the dotted tinea in the Plan, fig. Thn 
leypr G H is in the meet fiivonrable pomlon to re- 
ceive the action of the rod K, via. perpewUcular to. 
it ; and the lever G 1 la in a poMthpi to nnert a 
greater power upon Rio linka «, and Uvars D £, 
than when it ia in the boriaontal peeiRon i fbr whmi 
the pressman first takes the hMdte N, it ocU with 
but litRe advonttgo as toMiwtt upon the levers, 
and, therefore, brings tte puMen down vetf qniddy 
upon the tyropans ^ vriieii.tlia handle has arRved 
near the horiaontol peeiRon, then R|e p«w«r it ex- 


upon me rympans pm wnemsm nanme nae arrived no eHpjWtg. pc alKtiDg coo take place between the 
near the horiaontol peeiRon, Run R|e p«w«r jl ex- euiflM»e of tho printing prism and platen at tab 
erts to bring down tiie platan la Uunomely great, point of emtact. « 

The tympan is jomted tp meend ofitba Mbfa bi^ To ragolpta Rw pressure upon the paper, the 
utual manner. *■ \ bcaringi. in arhich the wvots of the platen are sup. 

r, , ^ ' s wn to dsnaifae etovated by screws, and to prevent any 


the types, its spindle is fitted in the pieces L, which Pnntwe- 
move wpon an axis «, so as to allow the cylinder to •mm.y'mmf 
rise and fidl, and thereby acoommodato itself to the 
prism. The inking cylmdet receivee its ink from a 
seOond'eyfinder M, which is caUed the DistribuRng 
R<d)«!V having also an elaiRe surfiice, which is sup- 
plied wit|i ink by a tilled roller N, made of metal, 
and tamed as tme and mlindrieal as possible. The 
ink ie deposited in quantity agoiDst this roller, up* 

00*0 steel piste O, the edge of which being placed 
' ata v«^ Oman adjustable distance from the cireum- 
fiweneti, peiudU the roller, as it revolves, to carry 
^wn open its sniihce a thin film of ink, which be- 
ing tekin. off by the disiribtttinft roller, is applied to 
the eqrfhqp of the inkini^eylinaer, which, ae before 
manRondC inks the types. 

Hie sheet of pkper to be printed is introduced to 
thb enaoIRnaiqr pmMog it upon a Uanket, which is 
estandad'fi^ nfredmg bo^ P, and drawn in at a 
ptopor time \)J havh^ a small roil or ruler a, fig. S, 
fixed to It ; ^ ende of which ore taken forwards by 
studs b atlariud to endless chains, extending from the 
wheela « (at the end of Rie platen seen in fig. I), to 
eifaer wheels dii which are aiipported in the frame of 
Rie feeding board. The wheels e, having teeth en- 
tering theliake of the cliams, cause them to traverse 
and tow the Uanket and sheet of paper into the 
machine. The page or pages of types are compos- 
ed in the asoal iqimnor in gallies, which gallies are 
attached by screw damps to the sides of me print- 
ing prism, so as to be readily taken off. They are 
also fitrbbbed with adjusting screws to fix them ex- 
ocRy in their proper situations, as shown in the 
Front ElevaRon, fig. 1. The two wheels ID £, 
tshtch cause the prism and platen to accompany 
each other in thek revolution, are formed, as shown 
in fig. ft,',to correspond with the prism and platen : 
thua Rie Mper wbael J>, is a square writh its angles 
couuded ofib and the geometrical ouRine is exacRy 
the same aa that of the prism. The lower wheel E, 
if of Rie aame shape a* the platen, and its pitch 
Una Rii oa^ abape of the surface thereof. These 
w faed si hebg toothed mnet revolve together, so that 
no eiippkig. 0t aliding con take place between to 
eurfiMMe « Rw printing prism and platen at tab 
point of ecntoct. « 


and Dmkbft 
Plate OXUr. The m 
Plate ia furnished with ni 


Plate is furnished with Esqubm prifta^gNMmd - a, 
having fimrMrihees, upon srUiM Me typea ore fix* 
ed. The pivots at to'OQda of imaxia urn auppoeted 
in bmrii^in to finpad B A hhd hiatoae4>t«; 
revolve a eonnaclliiq ur.w<Molii»rfc D'E and FG, 
from to fly wheel andudneb lypas yield 

their impaemion upon* to pane & ib a to of .the 


n ui| W> Hi « sp»lio eMvatad by screws, and to prevent any 
danbgeitoiO'Ofto*^^ ^ adjust- 

taaraapp^^^ R>rir Bxes,aa shown 
UtEhtig.'l'.sbelDUng cylinder is turned round by 
n MfmiNml Vt «m to extremity of the axis of the 
prism, which is to same shape as the wheel O and 
ahapee 7., Tho wheal V communicates motion to a 
dtoderwhud W, fixed '^n to end of the spindle 
of Rio jahjiiMswliDder. The wheel W gives motion 
to to disfitowg rUlar M, by a pia<^./> ond this 
axain. time to inlcMIicr N by a mird pinion g, fix- 
ea.iu> 0 iiitotnd of its axisn. which is sunoorted 


i,«wu wwoe wjwiVM ^mmuiimMiiy uwooHU me agam nm# we inraaimr JN ny a tnird pinion g, lix- 
printiitt prism. Tm dMomtou^ of ito phto ed. upoiii to ond of Rs ■*» «, which is supported 
being finriue^ M Mown At M to aectioii, to S, ufvAmtwm on to frame B B. The pieces L L, 
appiiea }{*olf.ja toyavtoto totosmtoe of to wnlM supportto pivoto of the distributing roller 

t|mbp toojs. and inl^xy Unto,. ore fitted upon to axis n of 


ty^ dto'to HOT 
Imder R, pM*^ toltoib “ 
of a son enstic sttbsuncu tqpen a metsIUo eyOnder 
or axis ; and, tot ia sarflua nugr oHreys a|^ly to 


whinh supportto pivou of the distributing roller 
and biktogy Under,, ore fitted upon the axis n of 
theinkroQar, sonstoriseand/aU upon it u a center 
of moRon. The steel plate e for regulating the 
supply of ink to to roller N, is supported by a bar 
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Printing, of metal extending across the fixed frame B B, and 
iIjjj ink is prevented from flowing off at the ends of 
plate 0 , by pieces of metal />, wliicli enter a short 
distance into grooves formed round the ink roller N 
near its ends. The frame, supporting the feeding 
board F, is composed of two rails fitted upon round 
parts of the axis of the platen, and borne up at their 
outermost ends by a brace from the wood framing 
of the machine : these rails sustain the pivots of the 
wheclb (I, as shown at X in fig. 2. The feeding 
board has two ledges c formed along its sides to al- 
low the rulers a of the blanket to slide freely upon, 
in their progress to the types ; and the space left 
lieiween the segments of the platen, as seen at 6 in 
the section, fig. 3, receives the ruler a. . , 

Bensley*s Printing Machine. 

I'lg. 1, J'late CXIV. repreaente a perspective view 
of a machine employed in Mr Bensley's printing of* 
fire, which is moved by the power of a steam-en^ne. 
It is supposed to be in the act of printing, being aW 
tended by two boys, one of whom is occupied in 
la) ing on the blank sheets of paper, and the other in 
receiving the printed sheets as they quit the ma- 
chine. Fig. 2 shows a longitudinal section of the 
machine, to explain the manner in which the paper 
passes through to receive the impression upon both 
sides, and also the means employed to apply the ink 
to the suiface of the types. Though all the material 
motions of the machine are displayed, yet some of 
the minute parts, which produce the various move- 
ments, have been omitted, in con.sequence of the di- 
minutive scale of the figures, which is only about 
one- third of an inch to a foot. 

'Ihe supply of blank paper is laid upon a support 
or table. A, from whence the sheets are taken, ^ one 
by one, by a boy standing upon an elevated platlorm, 
who lays them out upon the table B, which has a 
number of narrow linen tapes or girths passing across 
its surface. These tapes are formed into endless bands, 
which extend round the cylinders, or rollers C and 

D, hi such a manner, that when the rollers are turn- 
ed round, the motion of the tapes will carry the sheet 
of paper along with them, and deliver over the roller 

E, where it is seized between two systems of endless 
tapes, pasbing over a scries of rollers to keep them 
extended. These endless tapes arc so adapted# in num- 
ber and position, as to fall between the pages of 
piinting, and also on the outsides, or heyond the 
margin of the printing; they may, therefore# remain 
in contact with the sheet of paper on both sides dur- 
ing its whole passage through the machine ; by which 
means the paper being once received or taken in be^ 
tween the two systems of endless tapes, it will be ca- 
pable of continuing its motion along with the tapes, 
in order to bring it into a situation to be printed on 
both sides, without destroying ihe register (or coin- 
cidence of the pages on the opposite sides of the 
sheet). F and G represent the two main cylinders 
which effect the pressure upon the ^per. They are 
mounted upon strong axes, which turp in stationary 
bearings affixed to the mam frame of the machine. 
H and I are two intermediate cylinders situated 
upon axes between the main cylinders. Aheir use w 
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to effect the inversion of the sheet of paper, in order ^*Hnting 
to print the opposite side. 

Wo mustnow describe the manner in which the two 
systems of endless tapes before mentioned are arrang- 
ed, to give a clear idea of the operation of the machine. 

We will suppose one system of tapes to commence 
at the upper part of the roller £, from whence they 
proceed in contact with the under portion of the cir- 
cumference of the main cylinder F ; they then pass 
over the upper portion of the intermediate cylinder 
Hf and under the iotormediate cylinder 1, from 
whence they proceed to encompass a considerable 
portion of the main cylinder G ; and by passing in 
contact with the rollers o, e, d, and e, they arrive 
again at the roller £, from whence they commenced ; 
thereby forming ono of the systems ot endless tapes. 

The other system we will suppose to commence at 
the roller A. They arc equal in their number to the 
tapes already described, and correspond with them 
also in their place upon the cylinders, so that the 
sheets of paper may be securely held between them. 

The second tapes descend from the roller h to the 
roller £, where they meet and coincide with the first 
system, in such a manner that the tapes proceed to- 

S ther under die main cylinder F, over the cylinder 
I under the cylinder I, and round the main cylin- 
der G, until they arrive at the roller t, where they 
separate ; having remained thus far in actual contact, 
except at the places where the sheets of paper are 
held between them. From the roller f the topes de- 
scend to the roller k, and by passing in contact with 
the rollers m, i», and o, they arrive at the roller A, 
from whence they commenced. Thus the two sys- 
tems of endless tap^ are established and arranged so 
as to be capable of circulating continually without 
interfering with each other. The cylinders F, G, H, 
and 1, as also the roller £, are connected by toothed 
wheels, as represented in the perspective view, fig. 1, 
so as to cause dieir circumferences to move with one 
uniform velocity, aud thereby prevent any sliding or 
shifting of tho two systems of upcs over each other 
during their motion ; as much of the perfection of the 
printing depends upon this circumstance. The se- 
parate forms of types for pnnting the two sides of 
the sheet are placed at a certain distance asun- 
der upon one long carriage, which is represented 
in^a detached state at fig. 9. This carriage, with 
the forms of type secured upon it, is adapted to move 
backwards and forwards lipon steady guides or sup- 
ports attached to the main frame of the machine ; m 
s^ch a position, that ih^ surfaces of the types may be 
operated upon by the pitcumference of their respec- 
tive cylinders F and^, to produce the iuipressirm as 
the carriage moves backwards and forwards. This 
reciprocating niovenent of the carriage fs effected 
by a pinion fixed u^on the end of a vertical spindle, 

K, fig. 2, engagiP,^ in the teeth of an endless rack, 

L L, which IS connected by a system of levers with 
the type carriage in such a manner, that when the 
pinion is turned round, it engages at alternate pe- 
riods in the teeth formed upon the opposite sides of 
the jack L, and consequently on the opposite cir- 
cumference of the pinion; thereby a continuous mo- 
tion of the pinion communfeates a reciprocating mo- 
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tion to the rack and carriap^c ; the vertical spindle at one end of the machine, the printing is performed Printm;* 
K is turned by a pair oi be vt lied wheels from the at the other end on ono of the sides of the sheet from 
pinion P, fig. I, which leceivcs its motion by an in- the types last inked, and itce versa. 'I'he type car- 
termediate wheel, Q, from the toothed wlicel upon riage is caused to move steadily along with the cir- 
the end of the mam cylinder G. cumfcrencos of the cylinders F and G, by having 

The mechaiiisnn for lumishing and distributing the racks Y Y formed on each side of tlic forms of types 
ink upon the surfaces of the types in this machine ts (as seen in fig. 3), which engage with sectors or 
very ingeniously arranged, and performs its oper»> portions of toothed wheels x x, upon the ends of the 
tion with great certainty. It i& one of the most im- said cylinders ; at which part the surfaces oi the cy- 
portant points, and the most difficult to effect in liaders are covered with a blanket or felt, to give 
printing machines. Two similar and complete sys- elasticity, and cause them to press equally upon the 
terns of inking apparatus, one situated at each end ps^S as in ordinary printing presses, 
of the machine, are adapted to ink their respective The machine is put in motion by a strap, ^ y, 
forms of types : wo will therefore describe, by re- passing round a pulley, as seen m fig. i, upon 
ferenoe to the ngt £, the inking apparatus situated the axis of which pulley a pinion is fixed, engaging 
at the right hand end of the machine. It consists with the teeth of the large wheel upon tlie end of 
of a cylindrical metal roller, N, whidi has a slow the main cylinder G. Thus the various cylinders, 
rotatory motion communicated to it by a catgut with their two 8;^stems of tape?, arc caused to rc- 
band passing round a small pulley ^on the end of volve with an uniform movement in the direction of 
the axis oi the main cylinder G« The roller N is the arrows (seen in fig. ti), whilst the type carriage 
adapted to carry down a thin film of ink upon its travels alteniatcly backwards and forwards upon its 
circumference, by turning in contact with a mass of guides, as before mentioned* The operation oi 
ink disposed upon a horizontal plate of metal, the m-inting is performed as follows : The sheets of 
edge of which plate is ground straiffhti and fixed by blank papier dre laid cue by one upon the tabic 11, so 
screws r, at a small adjustable mstsfice from the as to bear upon the linen tapes which extend over 
surface of the said roller. O represents on elastic its surface. In this situation the rollers C and D are 
composition roller, which is mounted in a frame caused to move a portion of a revolution, by the 
tuniiiig upon an axis, p, extending across the main operation of a lever fixed upon the axis of the roller 
frame of the machine* 'Phis roller U connected by D, being acted upon by another lever fixed on the 
cranked levers with a small eccentric circle #xed cog-wheel of the main cylinder F. This motion ad* 
upon the ^nd of the axis of the cylinder G (as seen vances the sheet of paper sufficiently to enable it to 
in fig* ])| which causes it to move round the axisp, be seized between Uie two systems of endless tapes 
and remain for a ifhort period ^iti contact with the at the point where they meet each other, or between 
■Qiface of the ink rollst N seen by the position the rolltrs h and E. As soon as tlic sheet of papei 
at the left; bais^Ulid of the macluoe, fig. S), thereby is cairied clear off the table B, the rollers C and D 
recl^iog g portte of ink upon its surface; it then are caused to turn back again to their original po- 
dest^nda pswllpa^ with its whole weight upon the sitioo, by the operation of a weight, W, and cord, 
surface of a flat oiSUl plate or table; T, Whieh is af* w, as seen in fig. fi, ready to advance a second sheet 
fixed to the tybe carriage, as seen in fig. S ; so that of blank paper into the machine. The sheet of pa^ 
the'redprocating tnOlioa of the carriage causes the per is carried along between the systems of tapes, 
ink table T to receive ipk Wpoii its somoe from the and anplies itself to the circumference of the main 
elastic roller O. In ibis sittitolbib when the type car- cylmoer F, upon the blanket before mentioned ; and 
riage returns, the lUtlace of the table T is obliged by the cootioiious motion of the cylinder, the sheet 
to peas under three small clastic rfdleit (seen at R), of paper ia pressed upon the surface of the form of 
which are mounted upon pivots fn a ftame, with ii- types m th^ past under the cylinder by the reci- 
herty of motion up and down, in oSder that the roll* procating motion pf the carriage. By this means 
era may bear with their weight upon the surfaetKOf one of the aides of the sheet receives iu impression 
the table. The frame in which they hrw eshiered has at tlic same time the form of types situated at the 
also a aligitt end motion given to it by the inclined opposite end^ of the carriage is receiving its ink, as 
form of the end of the tabic T (as seen in fig. i), beffm desenbed. Now, bv the continuous mption 
bearing agji^st a roller fixed, upon the said framef of Che machine, the sheet of paper advances in imm- 
llius the small compoidliofi f oilers' R operate in n pony with tba4sn4lw tapes round the intermediate 
veiy oomptete manner to omiaKae the supply of ink cylinders H end until uapplies iteetf to the blanket 
over the imrfece cdF the,tme and by the fiirther upon the saiface of the main cylinder G ; at which 
motian of ihe^type carriage the mk table if caused plaoe it will be found in an inverted position, so that 
to pass under four amsli e)asdc\*oncn (seen at S), the printed sMe of the sheea is in contact with the 
whipbj in like manner, bear with Hieir weight upcm blanket and the blank aide of the sheet downwards, 
the surfiice of the fable (but* without end motion), which, upon mectfng with the other form of types at 
md tliereby take up the W upon their oheumfer^ the proper ksstept, Ja preMa4 their surface 
pnees* The type carriage then returns, for the table sufficiently to produce the impresmn. Thus having 
T to receive wnew supply of ink, and l^he ibrm of arrived at tbe point h where the CWo systems of tapes 
types iMoMig utiddr the elastic rollers % the letters separate, the printed sheet Is delivered upon the 
becomefom in h very perfect and uniform mataner. board Z, where it is received by a boy, and uid up- 
Whilst the OpetatfOD Offoking the types is going on on the pUe. 
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•^1 nml f p t • i. 

I r <. n 1)18- I B ' mgenients necessary to adapt prisons to the 
fipitm ciuls for which they are designed, seem to require 
little inou than the exercise ot pi.irtical good sense ; 
ind pt the manner in winch the practice of the 
woil J oliindeis on fiorn one absurditi, and very of- 
ten (loni oiiL atrocity, to another, shows pretty dis- 
t in th, how little the public idfiirs of mankind have 
liid) ito hid the bcruiit of that practical faculty, or 
oi nnA (hjnr that rtiieiiihlcH it. 

* 1/ In Pus Ills Inve Intn applied to tlirce purposes; 

I I / I li It o( ^ lie custody , 'I hat of punishment ; 

)fV / 1 Im( ol reformation. 

(i IS \( r^ cvidi lit, that each ol thc*se purposes re* 
(] lilt s in airingcinent ol means peculiar to itbelf. 

riioii^di eu( h rcvpiiicfl a combination of means pe- 
ciili ir to Itself, It docs not follow that, ol the means 
rf quiitd foi tMcIi, a portion may not he the same in 
all 1 very body will acknowledge that this is the 

CISC. 

) he irit ms of bafe custody for instance, are equal- 
ly rcqiiirid for those wlio are impiisoncd in order to 
he pLiii'^hcd and those who aie iinpiisoncd in order 
til It tlK> mn he K loiined, for those who are im- 
I iisonal to the )e ind c t being made present at a 
pirticulir tunc and place. 

7 he irnnirenu nls, llun, f n safe cuslotly, form a 
bi'.is, Ol which cvci} comb nation of means for at- 
taining anv of the other ends of imprisonment 
must always be erected. Other means for the at- 
tainment of these ends are to be considered as ac- 
ce^ ions to those lequired for the fir^t. 

It IS i coroll iry fiom this position, that the same 
h )use miy, at one and the same lime, bo employed 
foi nil the thicc puiposcb. Those properties in the 
building which make it fittest, ut the least expense, 
foi ball custody, make it fittibt also for the purposes 
cither of punishment or of leformation. This will be 
rendi red abundantly apparent in the sequel ; and 
fiom the single ciicumsiance, that the means of pu- 
niblinu nt and ulormation are only additions to those 
oi a ife custody, it wants not much of its demonstra- 
tion aheady. If the at rangemenU needed, for those 
who arc to be punished, and thobC who are to be re- 
formed, mtcTfcre not with one another, or with those 
needed on account of the pcisonsvin safe custody 
merely, the truth of the corollary is indisputable; for 
nobody will deny tha^ in point of economy, there 
must be very great advantage. 

Means ol I. Wc shall consider, first of all, what is the best 
'•nfti ustody combination of means for safe custody. Dungeons 
and fetter^ are the expedient of a barbarous a^e. 
And in respect of prisons, as of every thing whi^ 
comes w ithin the precincts of law, the expedients of 
a barbarous age are, with great industry, retained in 
those which are civilized ; they arc, indeed, not only 
retained with great industry, but preserved with a 
success which, if it were not experienced, would be 
altogether incredible. As the expedients of a by* 
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barous age arc still preserved in many more of the rriaon^ khoI 
arrangements for the purposes of law, so it is but of 
yestei day that the prisons of our forefathers have^*** 
been regarded as fit for reform, or the means which 
in their ancc^torial wisdom those sages devised 
for attaining the ends of imprisonment were sup- 
posed capable of being altered for the better, by their 
less instructed sons. 

It is at last, hoyvever, allowed, that inspection is a 
means for safe custody, which renders unneccsbary 
all but very ordinary means of any other description. 

7 hus, so long as a man is, and knows that he is, un- 
der the eyes of persons able and willing to prevent 
him, there is very little danger of his making an at- 
tempt, which he sees would be vain, to effect a 
bleach in the wall, or force open the door, of hie celh 
Any great strength, therefore, in such wall or door, 
as well as fetters upon any part of his body, the ob- 
ject of which IS to make provision against such at- 
tempts, arc wholly unnecessary ; since the attempts 
arc bure of not being made, or of being instantly 
fiustrated. 

The plan of a prison, in which the power of in- 
spection is rendered so complete, that the prisoner 
may be, and cannot know but that he is, under the 
eyes of his keepers, every moment of his time, and 
winch w'e owe to General Bentbam, so universally 
known foi his mecbanicol genius, is described by his 
brother, in his work entitled Panopticon, or Inspection 
House ; where also a sybtem of management is deli- 
neated, and Its principles are so perfectly expound- 
ed, and piovcd, that they who proceed in this road, 
with the principle of utility before them, can do little 
else than travel in bis steps. 

An idea of the contrivance may be oooveyed in a 
few words. It is a circular building, of the widlh of 
a cell, and of any height ; carried round a space, 
which remains vacant in the middle- The cells are 
all open inwards, having an iron grating instead of a 
wall, and, of course, are visible m every pact to an 
c'ye properly pUced in the vacant space. A narrow 
tower rises in the middle of that space, called the 
inspection tower^hich serves for the re^ence of the 
keepers, and ii^wbich, by means oS windows and 
blinds, they cair see without being seen; the ceils, 
by lights properly disposed, being capable of b^iog 
rendered as visible by night as by day. 

We have thus provision for safe custody ; and along 
with it, five other important purposes are gajne£ 

First of ail, there is great economy ; the vast expense 
of thick, impenetrable walls, being rendered unne- 
cessary. Secondly, All pretence for sobjeedng pri- 
soners to the torture and degradation of irons h 
taken away. Thirdly, No misbehaviour of the pri- 
soners can elude observation, and instant correction. 

Fourthly, No negligence, or corruption, or cruelty, 
on the part of the subordinate agents in the prison, 
can escape the view of their principals. And, Fifth- 
ly, No misconduct towards the prisoners, on the part 
So 
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. I 'I ol til Mf pri.iilj)il>, cjn rciuain unknown to the pub- 
■ Ik-, wli ) in IV obtain a rci'uiatod ailinittcince into the 
.irisp.ji t!')n tower, anti regulated coniinunicalion with 

' tin- |)l l^'jniT'. 

'I’tii* pn-^on> w)i() nro liable to be in prison, for suie 
Ciislod) nn ri'ly, are of three classes. First, Ptrsims 
appiehended, and about to be put on their trial, for 
the comnie^ion of a crime. Secondly, Person*; con- 
^iclul of a Clime, and about to receive their pit- 
iii-hni. nt ; and, 'I’liirdly, Debtors. 

riidir a ^ood s}stem ol law, very little piovision 
w'luiid iKcd to be made ior these cases. It is one of 
the e-^’CMti.d pioperties ot a I'ood system of l.nv to 
permit as little time .ns pi.ssibie to intervene between 
the upiwehension and trial, and between the convic- 
tion and puiiNlimcnt, of a person fora crime. 'J’heic 
would iKV»,r, (lierulorc, be many fuch persons in an} 
prison at a lime. And under a good s\stcm of law, 
there never would be any body in a priMUi on ae- 
counl of debt. • 'J’Ins is mentioned merely to show 
how little, under a good system of law', the apparatus 
and expense of a separate prison, for this .set of 
ca«e>, would be wanted. 

I’liese persons being inmates of a prison, for 
insuring their presence meiely, tlie question is, What 
treatment they ouglit to receive 

Persons in pri'^on hefoie trial, and debtors, arc 
persons ol whom nothing isceituinly known, but that 
they are unrortunate. They are, thcrelore, entitled 
to all the benevolence which is due to the unfortu- 
nate, 

Wiint is done for them in a prison must, however, 
he done at the expense of the community, that is, by 
sacrilices demanded of those who arc not in prison ; 
and those sncrilicea ought, undoubtedly, to be the 
.smallevt po«.vible. The question is, fheieforc, to he 
selll- d by a eomproimse between the piinciple of 
benevolence, and the principle of economy. 

1 be principle of benevolence undoubtedly requires 
that the liealli'i ol the prisoners should not be impair- 
fd ; for this, importing the premature los.s ol life, is 
in reality tiic punishment of death, intlieted upon 
those to whom no punishment is due. 

'fhat health may not be impaired, lluec thing*; are 
indl'‘pcii''al)le:— 1. A wholesome apartment; 2. A 
sulficienry of wholesome food ; .'k Sutiicientclutiiing. 

1'lie principle of economy, with equal certaintv, 
exacts, that all those should be of the cheapest pus- 
sihle kind. 

All this is abundantly clear. It is equally clear 
tiiat, with respect to these wlio are in prison tor safe 
(iis-iody merely, the principle of benevolence re- 
qmre-*, and the principle of economy docs not forbid, 
that they should be free to use any indulgence, 
which coiTts nothing, or which they provide for 
themselves ; and that no fartlier restraint should be 
placed upon their liberty than the custody of their 
peisons, and the rule of economy, which prescribes 


llie limilft a id accommodaiions of the place, m n do‘ 
inand. * 

Few words will be ncci si-jiry to slniw wh.ii up- 
propii.ite to the CiM* orilic-in.in, who is m 
dufiog the inteival between liis ^clltellce and hi> pu- 
niahiiiLnl. 

lly iho FiippO'-it.on, in ihi'^ cj]*;e, his pui.idiiuent 
something iIinIiihI Iroin his iinpnsoniiient ; hti lu^c, 
it not. It is a cioe whieli corncs undci anotlici Ik ad. 
iKiinil}, that of pel sons who me in iiii-^on for tia 
sake ot piinisiiMiont ; and will he fully considen d in 
anutlicr jiait of thi.s di-course. 

If he is ill pri-<f)n lor deti iilion iiuTely, his pu- 
nishment, as nuted out and H\cd h> the ;iulgi . 1 k<ii.: 
something wholly sepaiati' , evciy paitiele ol Iwiui- 
sliip, iinposid iijiini linn, not nects^.n-^ lor his dilen- 
tion, IS something without law, and loiitiarv to 
law; Ia us imicli injiistiei iind a eiinie, wIkii in- 
ilieliil upon him, as il inflicted upon any othu 
niLinher of the comnuinily. 'J'iie same considera- 
tions, whieli, a< we loiitul above, ought to legulatL 
the irnprisonniint of dibtois^ and pirsoiis iii cus- 
tody belore Inal, namely, the eomproinise he- 
tnt-eii tile principle of Ix'nevolence and the principh 
ot economy ; apply, without the smallest ditferenei , 
to the ease ol persons who, during the interval be- 
tween their sentence niul its execution, aie in prison 
for the mere purpo-e of ptevtnling their escape. 

We foiesco a diflitult\, or rarlur an objection, for 
tlicie is really no difli(ully in tin* ca‘«c. 

l*ei«u»ns come into priMins, who have been .'iieu*‘- 
lomeil, in the preceding part of their lives, to all de- 
grees of delicate and indulgent living ; to whom 
tin rcibre, the hard fare prescribed by the principle 
ol ecoiioni} will occasion vi ry dilfeient degries of 
lnlca'.l^e^s, 

buch persons, when in pri.-ori for safe custodv 
merely (what is required when persons aiv in piison 
for punishment, or fur rcfuiinatioii, will be seen 
hereaticr), may be allowed to make use of an^ funds 
which they may possess lor procuiing to 1 1 ionised \e\s 
all unexceptioiiahle inilidgciu cs. 'I'liey may he al- 
so allowed the exerci-'C ol any lucrative ait, consist- 
ent with the nature of the prison, for procuring to 
themselves the* means of .such indulgcntes. 'Jlii^ 
the principle of benevolence dictates, and theie is 
nothing ill the piineiple ol economy wliicii forbids it. 

We shall he told, liow-evcr, lliat llierc are per- 
sons, who have been accustomed to a delicate mode 
of living, and wlm.come into prison without the 
command of any rund.s, or the knowledge of any 
art, by which tlicy may soften the hardship of their 
lot : and we shall be asked what is the course wliicli 
our philosophy recommends for the treatment ot 
them? The course wliicii it recommends is very 
clear. Sucli persons are paupers, and whatsoever 
treatment is tit for paupcis of the description to 
which they belong, is tit also for them. If tliere are 


* If evident fraud were conmiii ted in contracting the debt, or if the property of others obtained by 
loan, bad evidently been dish me.-ily spent, or dishonestly risked, such fraud, or dishonesty, being crimcf, 
not a debt, might justly subj* ct a man to imprisonment, or any other sort of due punishment. 
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I’ri^onsand any funds, to nlilch as paupers they can apply, the 
^'*'•^1' applicuii )n •‘liDuid be open to them. If there are 
^ J ' none, and tlure is no person to whose benevolence 
they can lesoit, the tflLcts of sueli a doslirute situa- 


Kon iiiu^t be sustained, the same way in a prison, as 
iiiLy must be, wiicn any person falls into it, out of a 
pi ison. 


M ] I 11 ivIniT stated wimt appears to us necessary 

I til. 11. iliijsii itin^ (In principles winch on^hc to roj^ulate 

t!u' ln1pll^o^lIll‘nl ol tlio^e, in respect to whom safe 
cU'lody Is the end in view', we come, in the next 
pl.K e, to the cMse of thoAC, in respect Co whom, in 
u hiidon to sife eustody, puniahuiciit is to be cfiect- 
id lliii)ii^li the same medium. 

'I Ins suhjecL we. shall unfoitiinately be under the 
ij (•^^sJlv (»t ire.KMi'' sujx I liu ill\ ; because, in order 
tn explnn il (ully, we ou^iiL to have before us the 
w hole docti me of purnslinu nt , and, for tins purpose, 

I d( veio|)(.mci:(,looexrcnsi\e for (he piesencpuiposc, 
would bo rLr|uii((l. 

This wo may assiimo as an indis|>iital)Ie principio ,* 
Lh.it whatever punishnient is to bo inflicted, should 
!)(* detcrniinod by the judge, and h) him alone ; that 

II should he dotormined by its adaptaiion to the 
crime; and lii.tt iC should not be competent to (hose 
to whom the execution of the senteiiee of the judge 
1 ^ (‘nil listed, citlur to go bi} md the lino which he 
has diMwn, oi to fall .slioit of it. 

Wv have alnadv cstablisliid, on what seemed suf- 
fiiicnt rc.isoiis, that (nr petrous eonlioed, on account 
of safe cuslu(l} uurclv, the cheapest uccomiuoda- 
Lioii, not impoiting mjuiy to lie.'dtli, in respect to 
apailniont, food, and clothing, should alone be pro* 
vided at the public expense. 

Ibih'As in the ca^e of those whom (he judge might 
condenin (o Jo^e a poition of their health, as the pu< 
nislimont duo to tlioin, by the sufferings of an un- 
wIioIe.sorae pi ison, unwliolosoiiie food, or improper 
cloth iiig, tins accommudatioti ought to he afforded 
even to those who are placed in prisons for the sake 
oi' punislmient. And if it should be thought that 
the loss of health never can he a proper punishment, 
ifil has never been regarded as such even by sa- 
vages, and is repudiated by every piinciple of rea- 
son, tlicn It follows, that the uccommodations which 
w'o hiive described in the loiiuer part of this dis- 
course, as io(]uired in the ta'-i of prisoners detained 
lor safe custody, are required in the case of prison- 
ers of every eU*scri|)tion. 

This is a basis, therefore, upon which every thing 
is to I est. I n every rational system of prison ma- 
nagement, this is an cssi'iitial condition. We are 
now' to sec in vvlint manner, upon this footing, pu- 
nishment, by means of imprisonment, is to be cffccl* 
ed. 

One mode is sidficiently obvious and suflicicntly 
known. I'iic punishment may be rendered more or 
less seveio by its duratiem. Want of liberty is, in 
almost all cases, a source of uneasiness ; want of li- 
berty, added to the denial of all pleasures of sense, 
can hardly ever fail to be a source of great uneasi- 
ness. A long imprisonment therefore, with the 
cheapest accommodation not importing injury to 
health, must be a severe punishment. This, it is 


evident, may be graduated to more or less of severi- Priaons aud 
ty, not only by degrees of time, but the use of such 
means as the prisoner might command for procuring 
accommodations and indulgences. 

To this imprisun.nent may be added solitude. But 
though we mention this, as a practicable addition to 
simple imprisonment, it is well known how little, un- 
less for short periods, and on very particular occa- 
sions, it is to be recommended. 

The modes', wiiicli lately have been most in repute, 
of adding to the severity of simple imprisonment for 
the purpose of punishment, have been two; Ist, 

Hard labour ; and, :^dly, Bad prisons, and bud ma- 
nagement in those prisons. 

1. The species of labour which appears to have 
obtained the preference is that of treading in a wheel. 

if a criminal in a (irison is ever to he let out again, 
and to mix in society, it is desirable that nothing 
slionld be done, and least of all done on puipo-e, to 
make him a worse member of society than w'lieii ho 
went in. There cannot be a worse quality of a pu- 
nishment, tl^n that it has a tendency Co coriupt and 
deteriorate the individual on whom it is indicted ; 
unless, indeed, he is a prisoner for lifi* ; in that ca'^e, 
people of a certain temper might suy, that rnakuig 
worse his disposition is a matter of little importance, ; 
and to them we have no time to make any repi} . 

Most of those persons who come into pi ison as 
criminals, are bad, because (hoy have hated labour, 
and have bad recourse to other means than their i »- 
dusfry of att lining the supply cf tlieir wants and 
the gratiheation of their desires. People of inclu<;- 
(ly, people who love labour, seldom become the cri- 
iiiiiial iiiiiiatcs of a prison. 

Oim thing, however, is pretty certain, that nun 
seldom become in love with their punishments. Jf 
the grand cause of the crimc'* which have brought n 
man to punisiiment is his not having u love hut ha- 
tred of labour ; to make labour his punishment, is on- 
ly to make him liate it liie more. If the mure a 
man hates laboui , the more he is likely to at t as a 
bad member of society, to punish a man with la- 
bour, .and then to turn him out upon society, is a 
course of legislation which savours not ol the highest 
w isdoin. 

BeMili's, in treating labour as an instrument of pu- 
ni'^hmcMU, call it /tafc/ labour, if you will, what soic 
of a le.^son do }Ou teach to the industrious and la- 
borious cluas, who form the grc<at body of }our pto- 
ple f to those whose lot is labour, whose lot is hard 
labour, linrdcr than any which it is in your power to 
impose ? iiat compulsory labour is so liai d us many 
species of voluntary labour ? 

As an instrument of reformation, labour, as we 
shall pitscntly sec, is invaluable. As an instrument 
of punishment, hardly any tiling can be conceived 
more exceptionable. That which is the source of 
all that mankind enjoy, that which is the foundation 
of every virtue in the most numerous class of the 
community, would you stamp with ignominy and dis- 
honour, by inflicting it as a punishment upon the 
worst and basest of your people ? Is this }oiir ex- 
pedient for rendering it, what every wise legislator 
would wish to render it, honourable, and thence de- 
sirable ? 
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j’fi », ,.'»a There are other objoctions, perfectly dccihive, 
j*r. ) 1 1)1*- ajfiunijt labour as a punislimcnt. It operates with 
more ino(|njility ih.ui almost any other instiument 
of punl-limcot that ever has been invented. The 
same de^ieo of labour would kill one man, that to 
another would be only a pastime. From this source 
we may ap|)rel)end the most horrid abuses, in the 
eonlinuaneu of lliose tread-millH. We niay be very 
Mire, tlnit the most atrocious cruelly will often be 
infiiried upon those who, with strength below the 
average sttindard, are placed in those penal engines ; 
while, in the case of those whose strength is inoeli 
above that standard, they will hardly operate us a 
punishment ut all. 

It is impossible that the judge can measure out 
this punishment ; bccuuKse the judge has not the 
means of Ascertaining the relative strength of the 
]).irties who come before him. It must, therefore, 
be left to the jailor. The jailor, not the judge, will 
mete out and determine the degree of suftbring which 
i jcii individual is to undergo. The jailor, not the 
judge, is the man who adapts the punishment to the 
eriine. ' Hence one of the stains which mark a care* 
less and stupid legislation. 

It is a fcir inferior, though still no inconsiderable 
proof of a blundering logUlution, tiiat the labour, if 
labour it must be, is not of such a sort as to be u»e* 
fill, 'riie tinning of a wheel, by huinun labour, when 
so many better means of turning it are possesncd in 
ubund.ince, is destitute of even this recorameiulAliuii. 
It stands upon a similar footing with the eontriviince 
of the jailor, w'hom Mr llontham celebrates: ** We 
are told somewhere," he says, ** towards the close of 
Sully's Memoirs f that for some time al\cr the decease 
of that great and honest minister, certain high mounts 
were to be seen at no ♦'»*e:it diNtance from bis bouse. 
'J'heso mounts w'erc so many monuments of his cha* 
iity. 'J*he poor ill his neighbourhood happened to 
have industry to spare, and the best employnn nt be 
would find for it was, to remove dirt from the pLiee 
wliure it lay to another where it was of no u^c. lly 
tlie mere force of innate genius, and without having 
i*ver put himself to school to learn economy of a 
Ficnch minister a plain IDnglish jailor, whom How* 
ard met with, was seen practising this revived 
sjiccics of pyramid architecture in miniature. He 
had got a parcel of stones together at one eixl 
of his yard, and set the prisoners to bring them to 
the other : the task achieved, Now, says lie, you 
may fetch them back again, lleing asked what was 
(lie object of this industry, bis answer was, ‘ To 
plii‘'uc the prisoners.'” — In a note on this passage, 
Ml' Ht'iitliam says, '* I beg the jailor's pardon ; what 
ib .ibovo w'lis from memory ; lii> contrivance was iJk* 
Miting them to saw wood with a blunt saw, made 
blunt on purpose. The removers of mounts were a 
committee of justices." 

2 . Had prisons, and bad management in ilic«e 
prisons, is ti ino.de of puni.shmmt, the rccommenibi* 
lioii of uliich bus lalcly biin reYi\(d, after we might 
have hoped that, in this country at least, it was ex- 
ploded for ever. The language of Mich recommen- 
Jiition has, on several recent been beard in 

Firlianient : and an article on IVison Discipline, which 


lately appeared in the Edinhurgh Riiien', cat not be «:•! 
interpreted in any other sense. Even the C'oiiiiiuttte l) » 

of the Sociitjj for the Improvemnit of Ihsci- *’* 

Iiave not been able to wiilistaiul tli * loicc ol 
w*hiil they may ha\e supposed to he raslnon.tiile doc- 
trine. In their Fumth licpnit, lately publiNlied, wliicli 
w'e me sorry to sw evinces more ol good inlenlioii, 
than ofenliglili'iKd vit‘w.s for its gimhinci*, llu‘y 1\ , 

“ No charge can he more inivtaken and unlonndcil, 
than that tiie plans rccomnieiuled hy this institutio.i 
are eaicul.ited to introduce comfort inio gaols. '] iu* 
coiiiiiiittee are of opinion, and have alway.s contend- 
ed, that severe punisliment must lorm the basi.s ol an 
tilective .sys*( in ol prison discipline;'’ tliLichy con- 
founding tv\o ih'Mgs, piinishiiient, and |)riM>n di.'^ei- 
plme , which aic toltilly distinct ; and belwcen wliith, 
ir i^ of so much impoi tance to |)ri.s(.ive the disMnc- 
tion, that without it not a intional idea e.in be enter- 
tdined about either. 


No doubt crimes must be puiiislud. Who needs 
instruction upon tliat head? lint when the judge 
lijs prescribed, that, in a particular way, wliicli ho 
points out, a particular measuic of pain sliali be in* 
dieted upon un individual ; and when the individual 
is taken, and made to Kistain the operations tluougli 
wliicli the pain is generated; wlwit has tiny to do 
with tho discipline of the prison? Jt is an net oi 
scries of acts, Mti genens : acts not formingany part 
of the ordinary c )urse of piison muu.igeinent ; acts 
whieli w'ould not have taken j»laee, winch ought not 
to have taken placi', if tiie judge li.id not eommand* 
ed them, and wliicli weie performed solely and ex- 
clusively in obedience to Ins commandment. This is 
the nature of puni.shmrnt, — other punislinieiit than 
this there ouglit to be none. 

rile Committee would make severe piiiiishinent 
t!ic biMs of ptisoii discipline! ^^’lI.*lt bu-^ine^-s have 
flic Committee with punishment ? The n'-Mgning ot 
punishment the legislature have given to ollii r and 
litter hands; to those who take cogni/'inee of the 
offence, and alone ought to measure ihe piini*.li* 
lueut. Saying they would make punislmient the 
basis of prison discipliru*, whatdolluy intend by tins 
ill contrived expressmn ? J)o they mean, that their 
jailor sliall hold the .scales, and wiigh out the jnojicr 
(juantity ? I foot, iiovv niv tiny’ to bi- undt isiood ? lor 
it not lilt* jailor bur I he jntlgc is to wt ’gli, ainl the jail- 
or is to do nothing but punctually cany the piesciip- 
tionof the judge into execution, tin n is pninslnuetit, 
in no proper sense of the word, any part of prison dis- 
cipline. It is a separate opi ration, performed on a 
particular occasion, because priVcribed by I he judge, 
and in the exact manner in which the judge has pre- 
scribed it. If it id, on the oilier hand, a part of 
prison discipline, then all the hoi rid conse(|uence 8 , 
inseparable from making the jailor tin* judge and 
meter of punishment, present tliomsLlvco to the ima- 
gination ; and he who can endure to look at them may 
dwell upon the picture of n prison, wherein the poor 
will not be more comfoi tabic than nt home, nor by the 
cl'.arms of imprisonment enticed to the commiision of 


crimes. 


Notiling can more clearly indicotc that stale 
of mind, which consists in confusion of ideas, than 
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l.Hin;uii^c wliicli wc hear about the nc- 
niakin^ pris^ins the f^eats of wrtlrhecl- 
crimvs, ihcy buy, may not receive en- 


We have already seen, tli.it, unless it is part of a 
iii.in'b puiiibhmcDt, expre^bly orduincil, that he shall 
lose a ])')ifioii of Ih'm health; that is, that Ins life shall 
lie eiil bl'ort ; that i-», that «ficr a pcrioil of torture, 
lie sh:i!| reeene :i e.ipilal punishmcMit ; a wholesome 
ajiailiiienr, a siifheieney of wluilesome food, proper 
t•io(h!n^^ all of the cheapest kind, must he provided 
for every !)ody. W lien people talh about making 
prisons scats of w n telicdiits.s, do they mean bouic- 
lliin^ woi.se than this? 

.\iaiiy of rlieni will no doubt answ'or ; Yes, we mean 
hard l.iliour in adilitinii. Wo a^k again, Do }ou 
mean hard labour, according to the prescription of 
the judge, or without the prescription of the judge? 
If aecording to the prescription of the judge, the case 
is the same with that which we have previously cx- 
niniiied. 'J'hio instiuiiient of punishment is excep* 
ti.m.ible, only because if is a bad inslrumint. 

'i'he whole matter evidently comes to this. If 
nioie wreteln dne.ss is desired than wliat is implied 
10 conliiiement under tlie worst iceoinmodatioii which 


♦he piesiTvation of health admits, it must be meted 
out, eitlu r at t.'ie pleasure of the jailor, or the plea- 
nun of the judge. 'I’he writei in the lldinlturp^h 
/i/iVn, and the Committee of the .SaciLly for the 
ImpioN eme.it ol' Ihisoii Di^eipliiie, speak as if they 
hid never rifli cted upon the diff reiue. 

Wc do not mean to bestow a word upon that 
theory, winch, for the prevention of olfences would 
make prisons bccncs of wrctchednesb at the pleasure 
of the jailor. 

I’he only qnc‘‘tion wliieh can deserve a solution 
1*. wli.it mode ol inflicting e\il in a gaol cm the 
judge make ii^e ol foi hi st attaining the ends ol pun- 
i^InnenL? 'riie .•lU'-wer is not dillicult. Unless, where 
tl. It eouise ol ielormatory discijiline, which wc shui! 
di liiu ale under tlie next head, sullice.s ; and we allow, 


lliat, llioiigh it may be m.ade to involve no smajl de- 
gree of pupidinsent, there arc cases in which it would 
iiotsulfiee ; it will certniidy appear, that prisons are 
not the best instruments of puiiKshment. 


present purpose, be regarded as determined. All tliat Prisons and 
it is necessary for us to sliow here is, that a piison is 
not the proper sci nc for it, nor the instruments of a 
prison the (iroper iiKsliuiiu ntM. To render a punish- 
ment the most cilieacious in accomplishing the great 
end of punishment, it must be a puiiLshnient calcu- 
lated to make the strongest impiession upon tlic 
senses, and, through the btnscs, upon the imagina- 
tion, of the public at large; more especially of that 
pait of the public who lie under the btrongpst 
temptations to the commission of similar ciimcb. But 
the piinibhments inflicted in a prison are withdrawn 
from (he senses of the public, and seem ns if they 
were intended to make the smullebt possible, not the 
greatest possible, impression upon the imaginations 
ol‘ those who arc to be deterred from crime. They 
arc defeclive, therefore, in the most esseittial quality 
of a punishment, and can always be supplied by bet- 
ter means of attain jug the same end. 

The proper idea of a prison is that of a. place of 
custody, and that alone. This idea ought to be 
clearly, and distinctly, and steadily preserved in the 
mind, in all disquiaitions respecting prison discipline. 
Punishment and reformatory discipline may be an- 
nexed to safe cu.^tody ; and in as far us they consibt 
of a seiies of oper itions, requiring time for their per- 
fonnanee, it is essential to them. As reformatory 
discipline consisls wholly in such a series, iinprison- 
nient is a necessary condition of it. Mince many, al- 
so, of the best kinds of punishment arc not such as can 
he executed all at oiice, but require a period of time, 
imprisonment is equally iiLCcsbury for these punish- 
ments. But tilough you must have 5 afc custody to. 
en.able you to execute certain punislaucnts, and also 
to enable you to carry into clfcct a coiirirc of reform- 
atory discipline, s.db custody is not (he same thing 
with puiii^lumnt, nor the same thing with refor- 
matory di^ 'ipliiic; and no conclusions can be de- 
pended upon, ill which ideas so distinct are con- 
founded. 

III. Having thus considered prisons, as instruments Ktffiim.i(o.y 
of safe custody, and as instruments of punishment ; nisnphm.. 
two of the purposes to which they have been applied 
as means ; it remains, lliat,we consider them, as in- 


A single consider.itioii suflicc.s for tin* proof of this 
propo'^ilion. Punislnncnl in ii prison loses the gr.uid 
• requisite of a punishment, that of engendering the 
gri'atest quantity of terror in others, liy the smallest 
quantity of buffering in the victim. The piineipal, 
perliap** the sole end ol punishment, is to restrain by 
tlie example ; bccau^'e, with respect to the individual 
wliom you have got, if }ou think society in any 
danger from him, you can keep him in sight, and no 
more is required. Yet, the language we hear about 
the tread-null, and hear from the mouths of high per- 
sons, implies, th.at hardly any thing more is in their 
minds, than the cffi ct upon the individual sufferers. 
** Nothing liner than the tread-mill ; a fellow who 
h.u hec n in the tread-mill never comes back again.*' 
Be it so , but by your leave, this is a very insignifl* 
cant part of the question. 

The choice of expedients, for obtaining the pu- 
nishment best adapted to the several cases for whioh a 
course of reformatory discipline docs not suflicc, be- 
longs to iiP'nher lie.id i'! i»''.'‘ ly, :ind luu'^t, for the 


blruments of reformatory discipline, the third of tlie 
purposes to which they have been applied. 

It is ticccs^itry, first of all, to state a clear idea oi 
reformatory discipline. 

When offence.!, against which it is necessary that 
society should have protection, arc committed, it is 
• desirable that the punishment of the offender should 
have three properties ; D/, That it should deter all 
otlur persons from committing a similar offence, 
wdiich is its most important properly. That it 

should have the dlcct of deterring the man liimsclf 
from a repetition of the offence. Sd/y, That it should 
havo the effect of removing his former bad habits, 
and planting useful habits in their stead. It is this 
last property which is sought to be communicated to 
his punishment by reformatory discipline. 

As the creating and destroying of habits is the 
work of time, and as the restraint of safe custody, and 
restraint from all indulgences, except under certain 
conditions, are necessary to reformatory discipline, 
whatever punisliniLiit is involved in such protracted 
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Piisoni and coercion, is a neccssarv part of refonnfttory disci- 

PriMM* nil- 

cip jpc^ What is desired is, to create a habit of doing use- 
^ All acts, in order to break the habit of doing hurtful 
acts. To accomplish this, means must be obtained 
of making the individual in question perform cer- 
tain acts, and abstain from the performance of cer- 
tain other acts. 

Tile means to be employed for producing perform- 
ance cinnnt be of more than two sorts; the p1ca*^ur- 
able, a id the painful. A man may be induced to 
perform certaiu acts, cither by puni*ih*nent,or record, 
lie may be made to abstain from perfurnung certain 
acts by an additional means, by withholding the 
power of performing them. 

The latter is the means chiefly applicable for pre- 
venting the performance of hurtful acts in prisons ; 
not only crimes, but acts of intemperance, gaming, 
or any others, the tendency of which is totiards 
crimes. As this is nearly the universal practice, the 
reasons of it must be so generally known, as not to 
need develojienicnt. 

The inquiry which chiefly calls for our attention 
is, What are the best nicatm of pioducing the per- 
formance of those acts, the habit of pirlbruiing wlech 
we desire to lender so perfect, that it may be relied 
upon for the effect, even in a state offriedom^ 

The persons on whom reformatory discipUne is in- 
tended to operate, belong Co the class of tllo^e who 
depend upon their industry for their suppoit. So 
nearly, at least, do they belong to this clabs exclu- 
sively, that the immaterial exceptions may, in this 
general inquiry, be omitted. 

The necessary foundation, in the case of such per- 
sons, npt only for all virtues, but for abstinence from 
crime, is the habit of performing some one of those 
series of acts, which are denominated lawful industry, 
and for which the performers obtain payment or re- 
ward. 

Labour, therefore, in some of Its useful branches, 
is to be regarded as the foundation of all rcfonnatoiy 
discipline. But as the object of this discipline is to 
(rain the roan to love, not to hate labour, wc mm«t 


heahalt not be permilted to make any additions to in^.ind 
this hard fare from any source belonging either to i'" 
himself or otliern, except his labour; but that what 


he earns h) l}ii> Kibour he may, in a ccTiuin way. Jay 
out to procure to himself better food, or any othir 
indulgence (certain hurtful ones excepted) which he 
may desire. Ftw cases, indeed, will be found in 
which this simple contrivance will not produce stea- 
diness of ap|)liciiliun. 

VVe have now then attained what is of principal 


importance, i'or if ue have got the inmates of a 
prison to labour steadily in some useful branch of 
industry, to look to labour as the great or only 
source of their enjoyments, and to loriii habits of 
so doing, sufficiently conlirnied to be depended upon 
for governing their conduct in a state oi iittdom, 
wc liave prepared them for being useful inciiibeis of 
society, and our purpose is uccomplibhed. 

Here, then, comes the question, By what ar- 
rangements, in detail, can the budness of confining, 
maintaining, and setting offenders to woik, be ini'bC 


advantageously performed ? 

In other .orils, In what handa should the govern- 


ment of IVnitentiarics be placed, and under wl at 


rules should it be ordaiiiLd lor them to act ? 


It is an univ( isal axiom in morals, that no seruiity 
is equally to be depended upon for any desuable 
result, as the iiiteust of those upon whom its ac- 
complishment depeiulh. If, in (levohing upon auian 
the tusk of bringing about a pnitieular end, w'e m.ike 
it his interest to bring it about in the best podsibh' 
manner, especially if wc make it his intero-'t in any 
high degree, we can hardly be disappointtd ni 
counting upon his most btrenuous exertion**. On the 
other hand, if he lju:i no interest, or a veiy inconsi. 
dcrable inteiest, in the end which he is entriistiul to 
bring about; if little cognizance will be tukeii of his 
proceedings, whelhcr good or bad ; if to attend to the 
busineas would be exceedingly troublesome, torn- 
glectit will produce little inconvenience ; we may be 
very sure that, by a gicat majority of men, the bu- 
siness of the ta-k devolved upon them will be very 
imperfectly performed. If they can make a profit out 


not render the labour in such a case any part of his 
punishment, 'i'he labour must, for this important 
[nirpose, be a source of pleasure, not of pain. 

The way in which labour becomes agreeable to 
men out of a prison, is the way in which it can be 
made agreeable to them in a prison ; and there is no 
other. Advantages must accrue from the perform- 
ing of it. 

I'he way of attaching to it advantages the most 
intensely persuasive, in a reformatory prison or reni- 
tentiarif, is exceedingly obvious. 

There it is easy to prevent the attaining of any 
pleasure, except through the medium of labour. 

What is provided in the prison, according to the 
principles already explained, is lodging, food, and 
clothing, all of the very cheapest kind not pro- 
ducing injury to health. In the monotony of a pri- 
son, there is no one who will not intensely desire 
pleasure in addition to this. 

In the sentence of a criroiiial, who is subjected to 
reformatory discipline, it may, and as often as the 
case requires, it ought, to be rendered a part, that 


of oppression, or if, as is the caiu*, to so great a degree 
in prisons, they cun consult their ease by imposing 
additional and mischievous restraints upon the pri- 
soners, their interests arc strongly set against their du- 
ties, and ill conduct is still more perfectly secured. 

This last, how deplorable soever tlie confession, is 
the state of management of all British prisons, with 
hardly any exception. I'iicrc is a Jailor, who re- 
ceives a salary and power ; and is told to manage tlic 
prison well ; and there is a number of Justices, that 
is, gentlemen of the neighbourhood, who obtain not 
a little power, and a great deal of praise, for under- 
taking to do certain public duties of a local nature, 
with little interest in doing them well, and no little 
interest in doing them in many respects exceedingly 
ill, who have the charge of looking after him. Va- 
rieties wc cannot afford to particularize. This is the 
general description. 

The management, then, of the prison, is the joint 
concern of the jailor and the justices, or magistrates, 
including sheriff, who, jointly or severally, have no 
such interest, as can be expected generally to pro- 
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i:s.in‘- and ducc any consiilcrablc effect/ in any thing more this misery^ b 3 ^'W€apiag> Ihc dUturbance which isl'risowi nnd 
' ‘*^^*** ^ management as will not. excite- thug given to the ease of the jailor, is a cause 

‘ ^ aUention and indignation by its badness. All the pain, proportional to the love with which he chenshcsy^ii^^* 
fU'grecs of bad irmn.igenient, which ore within those bis ease; this pniii, C3u:utes resentment, rcscntirient 
limits, having little or no interest to prevent, they calls for vengeance, , and the prisoner is cruelly pu- 
liave abundant intcrist to permit. nisbed. The demon despotism reigns in his most 

It is surely not ncccssgry, that we should go for terrific form, 
into llic detail of this case, to show the caustfs whld^ This is only one half of the evil. The servants of 
it places ill operation, and their natural effects. the jailor, the turnkeys, as they are called, and 

First of all, it is sufficiently evident, that the others who wait upon the prisoners, are as fond of 
jailor lias an interest in obtaining his salary, and other their ease os the jailor is of his. If the jailor has 
einclumcnts, with as little trouble to himself as pos- not adequate motives to make him take care that the 
feible. business of the prison is well done, ho will repose the 

It is not less evident, that the magistrates have an same confidence in his servants, which the magistrates 
intcrcht in getting the power and credit, attached to so liberally exercise towards him. lie will leave 
tlieir office, with as little trouble to themselves os them to indulge their ease, as he could not do other* 
po^^ible. wise without disturbing his own. 

This is enough. The book of human nature is From the servants of the prison indulging their 
^ olcar upon the subject. Tiiia principle, at uncon- ease, neglect of the prisoners is the immediate and 
trolled work in a prison, is perfectly sufficient to unavoidable consequence. From neglect of prisoners, 
giMicrate all the evila which those abodes of misery that is, of men placed in a situation destitute of all 

can be made to contain. Uio means of helping themselves, all those eiils, 

It is undeniable, that so far as those, who thus which, in another situation, could be produced only 
have the superintendence of jailors, aredisposed to con- by the most direful oppression, immediutely ensue, 
suit tln‘ir ease, and to perform negligently a trouble- Upon the servants of a gaol, clierishing thcii i.a>e, 
home duty, which they may perform well or ill, just as and left by their superintendents to do .•-o, every call 
they please, so far they will be indisposed to listen to of a prisoner for help, for relief from any annoyance, 
an} cnmjjlaints against the jailor. It saves them a is felt as an injury, and rtsented as such. Cruelly 
good deal of trouble to confide in the jailor. They speedily comes, nb u co-operator with neglect, to fill 

speedily come, therefore, to look upon confidence up the measure of the prisoner’s calamity, 

in tlie jailor, and to speak of it, as a good thing, — a The prisoner, finding hiinhclf destitute of all re- 

duty. “ Has not the Jailor been most carefully and medy, except he can |iii\ail upon the people who 
judiciously selected for his office, by wise and good approach him to remove some of the causes of the 
men ? (viz. ourselves). Would it not be an injury misery which he endures, has recourse to bribery, 
to a mail of bis character to distrust him ? And to when he can pos.sibly command the ineaiib ; and then 
distrust him — for what } For the complaints of pri- pillage, witliont limit and witliout mercy, is added to 
soncis. Hut prisoners are always complaining, al- all the evils of tlii> ilfii of horrors, 
wa}S givinj trouble. Jailors are a good set of nuij. If snch arc the constqucnccs of emtrubting the 
riisoiu'is arc a bad set of men ; especially couipidin- managciiicnt of prisons to persons wlio Iia\e no in- 

ing prisoncis. They are the very worot kind of tercbt, or not a siiffiticncy of interest, in good nia- 

incn they are, tliorefoic, to be silenced; and it is nagement, we have next to consider the inqa^rtant 
often vciy difficult to silence them; notlimg buthaibh question, By what means a sufficiency of interest in 

measures will do it ; when harsh measures, however, Mewl ninnagemcnt can be created ? \Vc need not 

are absolutely nccessaiy, it is the duty of jailors to have any doubt, that if a suftiiicncy of good accrues 
use them, and the duty of niagibtratcs to protect to the managers from every particle of good manage, 
bucli men in the ditclurge of so important a duty.” ment, and a sufficiency of evil from every particle of 
.Such are llie feelings and coiiclubionb which are bad, we shall have as much as possible of Uie good, 
undeniably prompted, by the mere love of case, in a*^d as little as possible of the evil. 

' the bosoms of such men as Knglish magistrates. 1. Thcgmnd object, as we have stated, ol reforma- 

So far as tlie magistrates consult llicir cMse tory dibi*ipline i;>, to crc.itc habits of useful industry. 

(men generally do consult tlieir ease when they have ^ second object is, to preserve the health of 

not a preponderating motive to the contrar} ), the ^he prisoners, and impose upon them no suffering, 
jailor is at liberty to consult his ease. not implied in the conditions of their confinement. 

In the jailors consulting his ease, every thing that or prescribed by the judge, 
ib horrid in a prison finds its producing cause. A third is, by moral and religious tuition, to 

What Ihc jailor has chiefly to guard against is, generate and strcngtlien good disjiositions. 
the escape of his prisoners, because that is a result 4'. A fourth is, to attain tliose ends at the smallest 

which cannot be bidden, and will not escape ani- possible expense. 

madversion. But the love of case prompts him to *8 not difficult to give the manager or keeper of 

take the easiest means for this purpose; locking up « reformatory prisori or Penitentiary, a Very strong 

in dungeons, loading with irons, and prohibiting com- interest in all these important results. 

municaiion from without: in other words, all the W'e have already seen, that the mode of giving to 

measures which are the most tormenting to Yhe pri- the prisoner a motive to labour, is, by giving him a 

•oner. If the prisoner, confiding in his ingenuity or *hare in the produce of his labour. 

his strength, makes any attempts to free himself from It is evident tliat an equally certain mode of giv* 
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rriwns»niJ to thc jailor a motive for obtaining as much of 
that labour as possible, that is, for doing all that de- 
^ api i r. ^ penjg upon him t<i make tlie prisoners lolmiir us 
much as possible, and as productively as poasiblr, i$ 
by giving him also a share in tlic produce of their 
lalmur. 

It may l>c said, however, that if the jailor receives 
a share of the labour of the prisoners, he will have 
a motive for making them labour too much: labour 
may be so excessive as to equal thc severest tor- 
ture. 

Etfectual expedients, liowcver, for the prevention 
of this evil, are easy and obvious. In the first place, 
it docs not seem necessary that thc labour should be 
in any degree compulsory. If a prisoner is, accord- 
ing to the rule abttve laid down with respect to tlie 
cheapest fare, confined to thc coarsest kind of bread, 
and water, if he does not labour, but has it in his 
power to add to his enjoyments by labouring, more 
especially if he may labour in company, but if he 
will not labour, must remain in solitiule, the cases 
will he exceedingly few in whicli eompiiKioii will he 
needful ; and these might, if it were deemed of suf- 
ficient importance, be specially provided for by the 
icgiflaturc. 

If a man may xvork, or not work, as he pUa^cs, 
and much or little as he ]ilenvscs, there is no need of 
any farther security against excessive labour. If 
tliere were, h would be afl<*rded by the interoit 
which it is easy to give to the jailor in the hcaltli of 
the prisoner. 

Giving to the jailor a .shaie in thc produce of the 
labour of a prisoner has two happy cfleets ; not on- 
ly that of giving him an interest in rendering the 
value of that produce as great as possible, ])ut that, 
also, of giving him an Interest in the health of thc 
prisoner, because tlie produce of a inaifs labour is 
greater when he is in health than when he is not. 

'I'll is may be eiicrcascd by giving to the jailor, 
through a very obvious channel, an interest, and an 
interest to any amount, in the life of each pristuier. 
It being ascertained what is thc proportion of per* 
sons of a similar age that die annually, when not 
confined in a prison, all that is necessary is, to enti- 
tle the jailor to a sum of money h^r each of the in- 
dividuals above that proportion whom he preserves 
alive, and to make him forfeit a sum fur encli indi- 
vidual above that proportion wdio dies. This sum, 
it is evident, may be sufficiently high, to ensure, on 
the part of thc jailor, a strong desire for thc life, and 
thence a proper attention to thc healtli of the pri- 
soners. 

Aiiotlier particular in this case requires attention. 
It is obvious, that the motive of the prisoner to ren- 
der the quantity or value of his labour the greatest, is, 
when the ^hare which he enjoys of it is thc greatest. 
It is equally obvious, that the motive of the jailor to 
promote the auginentatlon of this quantity or value 
ii die greatest when his share is the greatest. 

If the whole of the produce of the labour of each 
of the prisoners were left to be divided between 
Mmself and thc jailor, the motives of the two par- 
ties, taken jointly, would be at the highest And 
thc question then would be, according to what pro- 
portion should the division be made I 


The peculiar circumstances of-tliis case permit the 
most decisive answer to be returned. No evil can n.v, 
accrue, and every good purpose is be't gained, by ' * * ' 
allowing the jailor to take as much as he pleases. It 
l>eing first established tlint he can employ no com- 
pulsory methods, that the prisoner luust have as 
mud) of the co.ir.sest fare and acconiinodation as lie 
n«ed$, whether he works or not, and that work can 
thus be obtained from him only by the o]>eration of 
reward, it will be the interest of the jailor to make 
his reward sufficiently high to obtain from him all 
the work which he can perform, and, in his situa- 
tion us a criminal, he ought, generally speaking, to 
receive no more. The luofiricty of this regulation, 
therefore, rests on conclusive evidence. 

Here, however, an objection, worthy of attention, 
cK*eiirs. If the jailor receives so great a proportion 
of the produce of the labour of the prisoners, he may 
receive a much higher remuneration tlian the nature 
of his duties requires ; and so far the public is de- 
prived of a fund which ought to be available for the 
public service- 

This observation is true ; and the question is, in 
what manner can the separation of what is necessary 
in remuiK ration of the jailor, and what should ]*t* 
detached for the henefit of the public, be most ad- 
vantageously made ? 

If the situation of the jailor affords more than an 
adequate re vward, he will he 'billing to give some- 
thing annually in order to n tain tliat'situalion. And 
for measuring exactly xvhat he ought to give, there 
IS a sure and a well tried expediciil : it is, to lay 
thc thing o[>en to competition. 

By this expedient, a double advantage is gained : 
for both the jnihlic r(*ceivcs as great a sJiare of (he 
produce of the labour oi'the piison, as is eoni])atil)le 
with the due remuneration of tlie jailor ; and the 
jailor being entitled, in thc first instance, to share 
the whole of the produce xvith the labourer'*, iiav- 
ing boUi to pay wlmt he ow cs to the government, and 
obtain his ow'ii reinuiieration out of In's share, has a 
motive as strong as if tlie whole were his own, to 
render the produce ns great as possible. 

It will cosily be seen Unit this contract between 
the public and the jailor, if sufficient securities can be 
taken for its being cancelled, as soon as miseoiiduct 
on his part should render it desirable that it should be 
so, ought, for important reasons, to be concluded for 
a considerable number of years, or for his life. It 
is of importance tliat those individuals, who are to 
undergo the reformatory discipline, and who arc un- 
acquainted with any trade, should, especially if they 
are young, be tauglit the trade in whicli tlicir la- 
bours can be turned to the greatest account : and, to 
make it the interest of the jailor to have them taught, 
it is evident that he must have the prospect of en- 
joying tlic benefit of their skilled labour for a suffi- 
cient lengtli of time. This short illustration wc 
hope will suggest to the reader sufficient reflections, 
for evidence on tliis point ; and we must hasten to 
ilie remainder. 

We have now shown, to how great an extent, up- 
on the plan which we have thus briefly sketched, 
the interest of the jailor is rendered co-incident with 
the ends which are in viewi and the most effectual 
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I’lisout and of all securities is obtained for the goodness of his of the prisoners^ who> after liberation^ should be 
j*nson Dig. management. We proceed to show what additional convict^ of 0 crimct 
upline, ^ijjg plan enables us to provide, C^onnected with the important part of the subject 

Let 118, first of all, attend to the power of inspcc- relating to the labour of the prisoners, it is proper to 
tioii, which may be alfordcd in a degree altogether bring to view Uie advantage of a subsidiary cstab- 
unparallelcd. By the admirable properties of the lishment for receiving and employing those who 
l>uilding which wc have recommended, not only is might be liberated from the prison, it is a well known 
the conduct of tlie prisoners rendered wholly trans- ground of lamentation, that persons liberated from 
parent to the jailor, but the conduct of the jailor a prison, find often great difficulty in obtaining em- 
inay be rendered equally transparent to his inspec- ployment, and are constrained,^ by a kind of iieces- 
tors. And as the central lodge, or tower of inspec- sity, to bcUikc themselves to their former evil courses, 
tion, may be entered by any number, without giv- tliough with the inclination to have devoted them- 
ing the least disturbance to the prisoners, without selves to honest industry, had the means not been 
their even knowing that any body is there, the pub- denied them. Tlie best mode of obviating this 
lie may be admitt^ on such terms, as to afford the great evil w'ould lie, to have a subsidiary establish- 
fall benefit of public inspection,— the most efficient ment, the architectural form tlie same as that of the 
of all inspections, — over the whole economy of the prison, in which llie jailor should be obliged to rc- 
prison. By means of whispering tubes, oral com- ceive all persons who have been liberated from the 
luiinicntion might be permitted with the prisoners, prison, and who make application for admittance ; 
^ stt such times, and under such regulations, as would and to employ them on the same terms as the pri- 
prevent it from interfering with the working hours, soners, with the single exception of its being in their 
or other parts of the discipline, to all persona who power to remove w hen thc^ please, and to make, in 
might have a wish to hear if tliey had any com- respect to teniis, all such stipulations with the jailor 
))]<iints. as may be for tlieir mutual advantage. 

Anotlier very simple expedient would make an The next part of tlie subject to which we proceed, 
important addition to the list of securities. It ought is the plan accowling to which the prison shall be 
to be an obligation on tlic jailor to keep a book, in supplied \rith tlic articles which the prisoners arc 
wlii<‘li all complaints of the prisoners should be enabled by their labour to purchabc. 
entered, and, as often as they could write, signed As tliere are certain articles, such as intoxicating 
with their names. Along with the complaint should liquors, which ought to be altogether withheld, un- 
be entered a statement of what hackbeeu done for rc- less for special refiNoii permilteti, and as the jailbr 
ino\ing the ground of the complaint, or of the rea- could not have a sufficient command over the articles 
sons for doing nothing. And tliis book should be conveyed into the lu-ison, unless he had, in his own 
open to the perusal of the public, and should lie in hands, the power of supply ; as the intercourbc, also, 

.1 }d{ire convenient for the inspection of all the visi- which would be created witli btrangcis, if the nri- 
lois of the prison. soners were at liberty to qnir chase of whom tiicy 

A still more important and indispensable security pleased, would be incompatible w ith the discipline 
would be, the obligation of the jailor to present, an- of the prison, tlie power of supplying articles of 
imally, to the principal court of justice, bucli as the purchase to the iirisoners ought to be confined to the 
Court of King's Bench in England, a report on llie jailor. 

jii.iiiagcment and state of the prison during the pre- If ft be objected that the jailor would thus have 
ceding year, containing, with all other points of the power of ojipressing the prisontrs, by selling 
useful information, exact accounts of the receipts and bad arlieles, or good articles too dear, the answer is, 
disbursements; to verify these st-iteinents by his oath ; That he could not. We have already seen, that in or- 
lo print and publish them at his own expense ; and dcr to derive from the prisoners the greatest quantity 
to answer, upon aath, all interrogatories, made to of profit to himself, he must give to them a reward 
him, in open court, by tlie judge, or by any otlier for their labour sufficient to make them labour to 
person, how much soever the answer might tend the roost profitable account. But if he sells arti- 
his own crimination ; and this as often as the cl(»s to them at more llian the usual price, this is 
judge might call upon him for such a purpose. By merely a reduction of the reward left to them for 
this means, witli the obvious security afforded for tlieir labour ; this he cannot reduce lieyond a certain 
other still more important ends, so perfect a know- point, without reducing the amount of his profit ; 
ledge would be communicated of the gains of the and any greater rew ard than up lo this point, tlie. 
jailor, and the mode of obtaining them, as would nature of the case renders undesirable, 
ensure on accurate bargain, rigidly proportioned to Wc have now then stated all that seems nccessjivy 
the amount of them, as often as the contract came to be said on the three great subjects; Isi, Of the 
to be renewed. structure and form of the prison ; The securities 

The last thing whhJi wc think it necessary to re- which may be applied for obtaining good conduct 
commend in the shape of a security, would operate on the part of the jailor ; and Sdn/, The first and prin- 
a test of the efficacy of the management in its tipal part of reformatory discipline, namely, voluii- 
character of a reformatory discipline. The jailor tary labour. 

sliould be held bound to pay a certain sum, varying The remainiqg conditions of reformatory 
in proportion to tlie length of time during which tlic pHn^* will not require much explanation, 
prisoner had been subject to his discipline, for each h Separation, as far ns concerns the sexes, and as 
VOL. VI. PARI X. ^ ® 
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TriMMiH and Tur AS concems the good from the badi is now so ge« 
VriHon Dw- norally attended to as an object of importance^ that 
fiplinc. iingcr sometimes is ot* other things being too 
much overlooked in the comparison. 

In a prison, such as we have described, in which, 
by means oi* moveable partitions, the cells may be 
enlarged or contracted at pleasure, and in which the 
prisoners are all under continual inspection, the pow* 
er *of separation, to any desired extent, is complete. 

The two sexes, though inmates of the same prison, 
and simultaneously subjeot to the same inspection, 
may be as completely disjoined :i8 if they were ixilia* 
bitanta of a different region. By a piece of canvas, 
and nothing more costly, extended in the form of 
a curtain, from the boundary on each side of the 
fbmale cells, in the direction of a radiu<t across the 
central area to the inspection lodge, the females 
would be as completely cut off from seeing, or being 
seen by the male prisoners, as if they were separated 
by seas and mountains ; the same effect would be 
obtained as to hearing, by merely leaving a cell va- 
cant between thfMe of the males and females; and 
thus the space ayxpropriated to each of the two sexes 
might, in the easiest manner, be diminished or en- 
larged, as their relative numbers might require. 

A much more complete and desirable separation, 
than that which is aimed at, as the utmost in other 
prisons, is easily attainable in this. 'I1ic ordinary 
separation of young offeud(*rs from old, of the great- 
ly corrupted from those who are presumed to be less 
(fc%ply infected, is still a]>t to leave associations too 
promiscuous, and too numerous, not to l>e unfavour- 
able to the progress of reformation. 

The prisoners should be put together in companies 
of twos, and threes, and fours, seldom more; each 
company occupying a 8fi))arate cell. It w^ould be 
the interest of the jailor to put them together in such 
asaortments as would be most conducive to the quan- 
tity and value of work they could perform, and to 
the goodness of their' hthavioiir; th.it is, to the most 
perfect operation of the refoimalory discipline: and 
hi> experience of their cbsposilions and faculties 
would of course fit him beyond any one else for 
inakhig the selection. 

It will have been all along understood, that, to at- 
tain the ends of ins|)ection and economy, the same 
looms or cells which form the day and working 
rooms on our plan, form also the sleeping moms. 
Not *thc smallest inconvenience from confusion of 
things ill the apartment can thence be derived ; be- 
cause the hammocks, v^hich would be more conve- 
nient than beds, coiilii he •^tow^ecl away in little com- 
pass during the da^ • 

It is also to be paiticularly observed, that what- 
ever degree of seclusion might citlicf he indulged to 
the feelings of an individual, or might be deemed 
conducive to his mental improvement, might still, 
upon this plan, be easily seeiirod; because, by means of 
icjreons, a}>ortion of the cell might be formed into as 
many private apartments ns might be desired ; and 
where experience of good conduct liail laid a foun- 
dation for confidaice, periods of seclusion, even from 
^e eye of tlic inspector, miglit be allowecl. 

2. Nothing of great importance to be mentioned 
in this summary sketch seems now to remain, except 
schooling, and religious instruction. 


11ie Sunday is the appropriate perioil for both. Piis(»ns and 
Sunday-schools are found by experience to be suffi- **”*^*? 
dent for communicating to children the important 
arts of reading, writing, and accounts. It would 
be obligatory on the jailor to afford the means of in- 
struction in these respects to every prisoner who 
might not have attained them; together with all 
other means, not incompatible with the case, of pro- 
moting their moral and intellectual iinprov ement. 

3* The religious services proper to tlic day, and 
such other devotional exercises as might be thought 
requisite on other days, would be conducted by the 
chaplain, the prison affording remarkable facilities 
for bringing all the prisoners into a situation conve. 
niently to licar ; and also, which would be a circum- 
stance of great importance, bringing the public 
from w'itliout, to participate in the religious services 
of the prison, for whom temporary accommodation 
in tlie vacant central area might be provided, and to 
whom, by the charms of eloquence and music, .and - 
the power of curiosity, it would be the interest of 
tile jailor, by letting the seals, to provide sufneient 
attraction. 

It seems to be necessary, before concluding, to ob- 
viate an objection, which, though it bus seldom been 
urged as a reason against reformatory dksciplinc, is 
yet considered as requiring a great deduction to he 
made in the estimate formed of its advantages. The 
objection is, that, by affording the means of employ- 
ment to jirisoners, wc take away those means from a 
corresponding number of persons who are not pri- 
soners, and thus sacrifice tfic deserving to the w orth- 
less. 

This objection is drawn from some of the conclu- 
sions of Political Economy. That which affordb the 
means of employment to labour ib capital ; in other 
words, the means of subsistence to the labourer, the 
tools he works with, and the raw inateriul on whicli 
he is employed. When labourers arc too numerous 
for the means of employment, it is evident that, it 
any new ores Jire added to the number, you can 
give employment to them only by tiking it away 
from the old ones. It is, therefore, said, that by 
giving employment to prisoners, wc make an equal 
number of honest workmen jiaupcrs. 

In tlii** objection, how'ever, as is generally the 
case with false rciiboniii^, a part only of tlie essen- 
tial circumstances not the whole, is taken into the 
account, in the first place, with regard to the pri* 
soiiers, one principal part of the capital which puts 
labour in motion, namely subsistence, is afforded to 
them of course, wliether thcy labour or not. 

In the next place, the objection proves too much ; 
for, if it would be better, for the sake of affording 
cmploynieiit to others, that the man should do no- 
thing in prison, it w ould equally be better that he 
should Imve done nothing out of prison ; better that 
we should have a portion of oar population useless 
than productive. According to this doctrine, the 
proper rule, whenever impuTation exceeds tlie de- 
mand for lalmur, and wages are low, would be to 
give subsistence to a portion of the people, on the 
condition of their abstaining from labour. 

Ulius much of the allegation is true, namely, tliat 
when to the subsistence, which you woulu have 
given at any rate, you add tools and raw mate- 
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Pnwns and rialg, you so far diminish the quantity of tools and 
* cjnlin^”* raw materials wliich can be furnished to others. 

But^ counting only tliia| circumstance* another most 
rruMii. important circumstan^ is left out of the compiita- 
tion. I'his deduction of tools and raw materials is 
made once for all. The productive labourer replaces 
the capital, which employs him, with a profit. Ad- 
\ance to him, for one year, the food and other arti« 
cics which he needs, you never need to advance any 
thing more. What he produces in the course of the 
year, replaces the food and all otlier articles which 
he has used, wiUi a proSt. But if he has not labour- 
ed, he has produced nothing ; you have to supply 
him, therefore, with the means of subsistence, not 
one year, but every year, from the produce of other 
men's labour. If he labours, you nave to give him 
once, out of the general stock of means for tlie em- 
ployment of labour, subsistence for a year, with 
_ tooK and raw material, and you have no occasion to 
give him any more. If he is to be idle, you give 
him, It is true, only subsistence, without tools and 
raw Tu.ittrial, the first year ; but you have to give 
him subsistence, that is, so far to diminish the means 
of employing other men's labour, every year ; where- 
as, if he is a productive labourer, for the advance 
wliich you make to him the first year, he not only 
exempts you from all farther deductions from the 
iiic.uis of employing other men, but he every year 
a(UK to those means, by the whole amount of tlie 
[irofit made upon his labour. To make those per- 
sons, therefore, productive labourers, whom you 
nuifct at any rate subsist, is to increase, not to dimi- 
nish the means of employing others. 

As to another objection which is sometimes offer- 
ed, that the commodities produced in.a prison glut 
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the market, and Injure other manufacturers, this is Prisou sad 
still more evidently founded upon tlie consideration 
of part of the determining circumstances, without ^ 

consideration of the remainder. If it is meant to Fnma. 
apply not to one class, or two classes of commodities, ' 
but to the mass of commodities in general, it may 
instantly be speii to be untrue. I'he men who be* 
come sellers of the articles produced in a prison, be- 
come buyers to the same amount. WHienever a man 
sells a greater amount of articles than before, he gets 
the means of buying an equally greater amount. Hq 
always brings as much of a new demanil iato the 
market as he brings of a new supply. If he intro- 
duces moi:c of sonic one commodity than the mar- 
ket requires, and reduces the profits on producing 
it, capital leaves that employment till the inequality 
is redressed. If the nmul^r of people is the same, 
and the quantity of commodities is encreased, it is a 
contradiction in terms, not to say that the circum- 
stances of such a people are improved. 

* Having answered tliese objections, it does not oc- 
cur to us that there is any thing more which in this 
outline it is necessary for us to add. The plan, 
both of construction and management, appears to us 
simple, and easy to be understood ; and to offer se- 
curities for the attainment of the end, such as the 
imperfection of the human powers, seldom pcimit 
to be realised. In the delineation presented, me on- 
ly merit we have to claim is that (if our endeavour 
has been successful) of adding perspicuity to com- 
pactness. There is not, we believe, an idea which 
did not originate with Mr Bcntham, whose work 
ought to be the ra.nuial of all those w ho are con- 
cerned in this material department of public admi- 
nistration. (r. F.) 
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W HEN the article under this bead in the En- 
vy clopadia was written, the kingdom of Prussia 
was reduced to a very low condition, and its bound- 
aries contracted within a very narrow compass. 
Its capital and fortresses were in possession of the ar- 
mies of France, and the whole country was considered 
merely as the highway to the future scenes of conquest 
tvnich Buonaparte had planned. By a treaty of peace, 
which was merely nominal, since France fulfilled 
none of her part of the stipulations, the Prussian do- 
minions were considerably curtailed, by tlio cession 
of many provinces to the powers that were allowed to 
exist, with an apparent sovereignty, under die con- 
trol of tlie French chief. The reverse which the 
arms of France received in Russia led the Prussian 
monarch, who was, in reality, a prisoner in his ca- 
])ital, to break the chains by which he was bound, 
and turn the whole force of his state against his 
conqueror. During die lowest depression of his 
kingdom, though his army was reduced and his 
finances seized by his enemies, yet some part of the 
internal management of his afiairs was left under the 
direction of his own ministers. As Ipng as the 
Frencli occupied his country, though the number of 
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his troops in actual service* were but few, yet, by 
dismissing those who had been sufficiently drilled, 
and enlisting a constant succebsioii of new recruits, 
when die proper period for exertion arrived, so great 
a proportion of tlie inhabitants had been taught the 
use of arms, that, from the general spirit of indig- 
nation which existed against France, and the sim- 
plicity of the system of recruiting which hod been 
long estal>lished, no difficulty w*a8 found in raising, 
almost instantly, an army of numerous and mocle- 
rotely instructed soldiers. The Frencli had, indeed,,^ 
stripped the kingdom of arms, but the deficiency^ 
was supplieil, with unexampled promptitude, from 
the arsenals of Great Britain ; so that, within a few 
months after the retreat of the French from Mos- 
cow, the Prussian monarch was enabled to bring 
into the field an army of more than two hundred 
thousand men. The principal foi tresses were gar- 
risoned by the enemy, but the communication be- 
tween them was completely cut offi as soon Ub tlie 
French had becit compelled to abandon tlie fields of 
Prussia, and collect their forces in Saxony for the 
campaign of ISIS. During that year the arms of 
Prussia, united to those of Russia and Sweden, at 
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J*iuwn first, and subsequently with those of Austria, wwrts 
splendidly victorious, and crowned a brilliant cam- 
paign by the decisive battle of Leipsic ; by which 
Prussia and the whole of Germany were at length 
i^ecd from that Gallic yoke which had iircssed them 
clown for the seven preceding years. The Congress 
which assembled in Vienna, after the conquest of 
Fiance, had the difficult and dangerous task of as* 
signing to the various powers who had contributed 
to that event tlic dominions which, by right of con- 
qiu .^t, had fallen among them ; and after various 
discussions, and it is reported, after altercations that 
threatened the renewal of hostilities, settled the 
.state of Europe according to the divisions that now 
exist ; and made such provision for extending the 
power of Prussia as was thought most conducive to 
the security of the balance of power on the con- 
tinent. 

Prussia has been gradually rising in Importance 
in the scale of European politics, and lias increased 
its dominions in the last hundred and thirty years 
by conquest and cessions, as well as by the augmen- 
tation of its territorial wealtli and its population. 
On tlic death of Prince Frederick William in 1688, 
the number of Prussian subjects was 1,500,000 ; at 
the death of King Frederick in 1713, they were 
1,()20,000; at the death of Frederick William the 
First in ITl-O, they were 2,200,000; at the death of 
Frederick the Second in 1786, they were 5,800,000 ; 
at the dcatli of Frederick William the Second in 
1797j when the present king ascended the throne, 
they atnoiinied to 8,700,000, and by tlic late acquisi- 
tions they have reached to 10,536,000. The divisions 
wliicli Prussia received in 1815 were, from France, 


the province of the Lower Rhine, and part of Juliers Pm»«a. 
Cleeve and Berg ; frorn the kingdom of Westphalia ^ 
(created fur Jerome Buonaparte), the principality of 
Munster and part of Berg^nu Cleeve ; from the 
kingdom of Saxony, tlic ancient duchy of that name, 
and a part of Luusatia ; and from Poland, the pro- 
vince of Posen, which had, indeed, been formerly 
added to Uiis kingdom on die la&t division of that 
country. 

l^ussia has no intercourse betwixt its pastern and Boundurieii. 
western |irovinces, without passingtlirough the domi- 
nions of other princes. Hanover, to the nortli, is inter- 
posed between the eastern and western provinces of 
IVussia ; and in the southward parts of it, the sove- 
reigns of Brunswick, Waldeck, Hessi'-Casel, Hesse 
Darmstadt, Nassau, Saxe Weimar, and Saxe Gotha, 
intercept the direct communication. The bounda- 
ries of this kingdom are on the north, the Baltic 
Sea, and a small poitionof the duchy of Mecklenburg ; 
on the east, Russia and its dependant kingdom Poland; - - — 
on the south-east Austria ; on the south the kingdom 
of Saxony, and the Saxon duchies ; on the south-west 
Bavaria ard part of France ; and on the west France 
and the kingdom of the Netherlands. In describing 
these boundaries, it is, however, necessary to re- 
mark, that some parts of the kingdom are small de- 
tached portions entirely insulated by the dominions 
of other powers, such as Neufchatel in Switzerland, 

Suhl in Saxony, and Rahnis in Saxe Weimar* 

The great divisoii of Prussia is into tliose pro- Dnisionn. 
Vinces which arc in Germany, which form a part of 
the Germanic Confederation, and maintain a stipu • 
lated nimiber of troops for its defence ; and of those 
states w'hich have no connection with that alliance 


The German Provinces are, 

Brandenburg 

Pomerania 

Silesia 

Saxony 

Westphalia 

Juliers Cleves and Berg 

The Low'er Rhine 

Pnissian Provinces out of German tj. 

East Prussia 

West Pnissui 

Posen 


Extent in British 
Statute Acres. 

Number of In. 
habitants. 

CapitdJs. 

1 1,026,280 

1,«97,795 

Berlin. 

8,331,520 

700,766 

Stettin. 

10,698,400 

1,992,598 

Breslaw. 

6, 633,040 

1,214,219 

Magdeburg. 

5,534,720 

1,074,079 

Munster. 

2,325,760 

935,040 

Cleves. 

4,039,360 

972,724 

Coblentz. 

10,333,440 

919,680 

Kunigsberg. 

6,844,800 

581,970 

Dantzic. 

7,019,360 

847,800 

Posen. 

73,615,680 

10,536,571 



Popiilition Of this population, by the census of 1817, the 
males were 5,214,308, and tlie females 5,820,535. 
'fhe marriages ncre 1 12,034, the deaths 306,481, and 
the births 454,03 1 ; of whicli 53,576 were illegitimate; 
the proportion of sexes born w^as 20 males to I9 fe- 
males. The deaths, two in 69, were one male to 38, 
and one female to 36# Of tlic illegitimate children 
that were born, tlircc out of every ten died in the 
drat year, of the legitimate only two out of every ten. 

The inhabitants of this kingdom are distributed in 
the following manner: 


In 26 cities of more than 10,000 souls... 886,079 
136 cities of more than 3500 and less 

than 10,000 souls 765,936 

1 94 tow ns betw'een 2000 and 3500 souls 508,933 
407 towns between 1 000 and 2000 souls 597^947 
258 towns of less than 1000 souls 186,937 


2,895,832 

In villages and scattered houses- 7,640,739 


10,536,571 
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The people of this inonarcliy are of different races. 
The moat numerous body are of German origin^ di« 
^ l l^nffuage and customs into the 1 1 iff h and 

I liow Gernicins. These together amount to 8^600^000^ 

and, witli tlie exception of the province of Posen, 
form everywhere the great majority. The Low Ger- 
indii or platlDeutsche lahpiage is generally spoken in 
tJie countries between the Rhine and the Elbe, on 
the north Me of the Hurtz mountiins, and prevails 
along the Rdltic, through part of Brandenburg and 
Pomerania. In Sileflia, in the southern ))art of Sax- 
ony, ill the trans-Rhemibh provinces, and in East 
Prussia, a dialect, or ratiier differing idioms of the 
High German tongue, are spoken ; but all far remov- 
e 1 from the pure language of Saxony, or, / as it is 
eilled, Dcr Meismuhen Dialect, The Walloons 
Ml the vicinity of the forest of Ardennes, and the co- 
descended from Frendi refugees at the time 
of the revocation of the (Mlict of Nantes, arc now 
much mixed with the German inliabitantb, but many 
of them have confused the two languages, and sjicak 
A kind of (ierman- French- Patois. Among the high- 
er classes in every part of the kingdom the pure 
High German language is spoken, generally with the 
peculiar idiom and pronunciation of Berlin ; and that 
language is universally used iu books, in the churches, 
in the courts of law, and in the more important 
transactions of commerce. 

The Prussian subjects of Sclavonian origin amount 
to about 1,750,000, and retain their original laii- 
gunge. About 1,500,000 of these are usually deno- 
minated Poles, and are the inhabitants of parts of 
i*osen. West l^ussia, and Silesia. About 50,000 
people in Lithuania have a peculiar language of their 
own. The Wewden or Vandals have also a different 
language from all the other subjects of Prussia. The 
wiiolc number of them is about 225,000. They arc 
settled, a few in the province of Brandenburg, the 
roiiiaiiider in the province of Pomerania, and the dis* 
tricts of Leignitz and Kassubon in East Prussia. To 
these must be added the Jews, amounting to about 
1 50,000 individuals, wlio are to be met witli in 
every part of the Prussian territory, but principally 
ill the province of Posen. 

'fhe predominant religion in Prussia is the IVo- 
tc^taiit, now denonihiatcd the FiVangelical Confession; 
comprehending Lutherans, Calvinists, llevnhuthcrs, 
or^ >foraviaiis, and Hussites, The professors of it 
amounted in 18 17 to 6,370,380 individuals ; of whom 
more than 6,000,000 were, before the union, of 
the sects of the Lutheran persuasion. They form 
a large majority in the circles of Konigsberg, Gum- 
hiiinen, Dantzic, Berlin, Potsdam, Frankfort, Stet- 
» tin, Koslin, Stralsund, Breslaw, Ueichcnbach, Lcig- 
nitz, Magdeburg, Merseburg, Erfurt, and Minden. 
'flic Catholics amounted at the same period^ to 
4,023,513 ; ftnd formed tlie majority in the districts 
of Marienwarder, Bromberg Posen, Oppeln, Mnn- 
.ster, Arensberg, Colome, Dusseldorf, Clevcs, Ko- 
bJentz, Aachen, and Treves. The Mennomtes, a 
species of Anabaptists, amount to about 15,000, and 
the Jews, as before stated, to about 1 30,000* These 
different parties are all equal in the eye of the law, 
have the same protection for their worship, and arc 


all alike eligible to every civil, judjicial, and military Pnuda. 
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The inhabitants are divided classes. At the luiiki ef 
head of these the nobles are of two kinds praeti-Sodetjr. * 
cally, though not l^ally. The high nobility are 
the princes who were formerly petty Sovereigns 
on their own estates, but whose independence ^ 
merged in the general ffovornment ; they amount to 
about fifty fiunailics. Ine lower nobility, consisting 
of about 200,000 individuals, have preferable claims 
to certain offices ia the army, the state, and the 
church ; but their privileges have been gradually con- 
tracting, and they are now in almost every point 
only equal to tlie burghers or citizens. The burgher 
cla^s of inhabitants, including the military, amount 
to 2,900,000 individuals. The power of the guilds 
ill the cities has been gradually diminished, and they 
are now scarcely obstacles, as they w'erc formerly ; 
here, and still are in other parts of Germany, to the 
exercise of industry and ingenuity in any profession 
which individuals may select for themselves. The in- 
habitants who enjoy personal rank are the civil officers 
of government, and the clergy ; the former witli their 
wives and children comprehend 170,000, and the 
latter about 50,000 individuals. The whole of the 
other people are the Bauer s or peasants. They were 
formerly slaves, and were usually sold, as iu Russia, 
with the estates to which they were attached ; but 
their lot has been progressively ameliorated, and 
during tlie reign of tlie present king, the last vestiges 
of this barbarism have been totally abolished. The 
final extinction of personal slavery was not decreed 
till Scptemlier 1811 ; and from the military events 
wliich speedily succeeded, it has not been practical- 
ly destroyed till within the last four years. At pre- 
sent the peasantry, who amount to two-thirds of the 
whole population, arc a species of lopyholders w'ith 
customary quitrents and herriots to the land own- 
ers; but they may purchase land, and become them- 
selves proprietors ; a benefit only recently conferred 
on them, and whidi those who arc industrious and 
economical very eagerly avail themselves of. 

As the cultivation of the soil is the employment of 
three.fourths of tlie inhabitants of the dominions of Agricultural 
Prussia, it deserves the first notice in a description f^roduaion^. 
of the country. The greater part of the territory is 
a sandy soil, generally very level, and often covered 
with heaths. The woods of it are nearly one- fourth 
of the wJiolc surface, and only certain portions near 
the rivers, or in particular situations, can be consi- 
dered as fertile, or even grateful soils. The wants 
and the industry of the inhabitants, aided by a rigid 
parsimony, directed and stimulated by a paternifi, 
though absolute government, have changed, in the 
course of tlie last 'century, the mo&t sterile and 
unproductive kingdom of Europe into a territory 
which more than supplies the demands of its own in- 
habitants, and lenv es a surplus quaiitii;' of com in 
most years for provisioning other countries, Besides 
its corn, it exports to the neighbouring states vast 
quantities of fruits, whose cultivation was unkiiow n 
in the kingdom, at the accession of Frederick the 
Great in 1740. In so extensive a territory there 
will necessarily be great inequalities in soil, in cul* 



398 P R U 

Trussia. tiirej tttid in productions. Many barren sandy plains 
arc to be found, which are deemed to be more ex« 
pensive to bring into cultivation than could be re- 
paid by their productions. This is especially the 
case in the Churmark, in Lower Lausatia, and m 
some of the Westphalian provinces, where large 
spaces are occupied by heaths ; such as the heathi of 
Minden, which extend over 10,000 acres, those of 
Lippstadt of 20,000, and the still larger ones of Sen-t 
ner and Fuhling. In East Prussia arc several very 
extensive morasses, which require draining to ren* 
der them productive. In the fruitful district of 
Magdeburg the bog of the Dromling covers more 
than 100,000 acres. A part of it, indeed, is in the 
Hanoverian, and a part of it in the Brunswick terri- 
tory, which prevents the necessary drains from be- 
ing executed, which would make it one of the mo&t 
x'aTuable tracts of land in that part of Germany. 

llic most fruitful corn land in tile kingdom of 
Prussia is the vicinity of Tilsit, and some other <listricts 
of East Prussia, and the greater part of the province 
of Posen. In VVest l^russia the district of the Netz, 
the country round Murienburg, and that near Dant- 
aic and Elbing, are excellent corn countries. In the 
Mark of Brandenburg only some districts, such as 
the Mark of Prignitz and the Uker-tnark, are cele- 
brated for tlie (quantity and quality of their grain. 
In both Pru6<»iuii and Swedish Potneratiia, and espe- 
cially on the isl*ind of Riigen, excellent coi n is rais- 
ed, as well as in some bmall portions of New Silesia. 
The soil is very favoumblc fur all kindb of grains in 
the duchies of S^ixoiiy and Magdeburg, and in 
Thuringia, and in the principalities of lilalherstadt 
and Quedlingburg. These divisions in favourable 
seasons may be considered as the real gratnrics from 
which the less fertile parts of Pnibsi * draw their 
supplies of corn. 

The w'cstern part of tlie PnisM*an doiniiiiotis are 
iar lers productive in grain than the eastern. A few 
only of the WostplialUii provinces arc highly fruit- 
ful. The districts most eminent for corn are the 
\icinity of Minden and of Padderborn, the borders 
of the Soester, and circljjs of thc/lieg and the Wiip- 
pcr. In the Rhenish provinces the neighbourhood 
of Jiilich, Bonn, Cologne, Coblent/, Kreiisnach, 
Bacharach, and the banks of the Meuse, are tolerably 
fertile. Though some parts of the kingdom arc de- 
ficient, yet, on the whole, Prussia grows more 
corn than its consumption requires ; and in favour- 
able years the value of the surplus exported to 
other countries has amounted to from 1,8U0,()00 to 
2,OCO,O0O florins, cacli liorin estimated at two hliil- 
lings Sterling. The principal grains of Prii8.su are 
wheat, rye, barley, and oats. The quantity of rye 
far exceeds that of every otlier kind of corn ; it forms 
the principal aliment of the inhabitants, among whom 
wheat is seldom eaten in bread. Pease, both white 
and grey, are extensively raised, and especially that 
description of them known in England bjr the name 
of Prussian blues." Beans of all varieties are cul- 
tivated in the soils on the borders of the rivers, that 
are suitable to their growth. Buck wheat is much 
sown in dome parts, and forms an important part of 
the sustenance of the labouring classes. An article 
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for food is collected in Prtissia, especially in Bran- Prussia, 
denburg, from the seeds of the grass called Fehtuci 
Jluilans. It is manufactured into -a substance called 
Manna niul is more agreeable to the taste, 
though employed for the same puqmscs, as oatmeal 
wiUi us. 'i he cultivation of potatoes has for many 
years past been gradually e^ctending, and is become 
so great as to supply almost the sole aliment of a 
very great proportion of the labouring population. 

most productive branch of rural economy, CatcU*. 
next to corn, is that of breeding and fattening cat- 
tle. 1‘lie practices in this branch arc, however, of a 
very low description ; dhd though the different races, 
especially of cow s, are to be found in Prussia, yet «*o 
little attention has been paid by crossing them, to 
obtain the most perfect animals, that tlu^} are almost 
all very indiflercnt. The sheep generally arc bad ; 
but of late years great improvements have l)f.en nude 
in their fleeces by the introduction of the Merino and 
Paduan ruins. The fine w’oolled sheep now umounl “ 
to 7^000,000, and supply the manufacturers with that 
raw material which used formerly to be fiirnislied 
princi|mlly from Spain. '1 he races of liorsc s are not 
good, though great efforts have been made by the 
government to improve them, and establishments of 
stallions, for gratuitous propagation, are fixed in se- 
veral parts of the kingdom. The breeding of swine 
is a very considerable employment ; and tlie hams^ 
bacon, and Siiu sages made from tliem form a large 
proportion of the animal food of the inhabitants of 
the Prussian doniinionh 

The great deficiency in the rural economy ofApir.j)!!- 
Prussia, us in most parts of the Continent, i^ tliettonoi lu 
small portion of land appropriated to pasture. I leiice ^''***‘ 
the miinber of cattle maintained is small in propor- 
tion to its extent ; anil the effects of the deficiency of 
injiiure is to be found in the small increase on the 
different crops of grain. The average increase is 
stated to be six for one of wheat, five and three quar- 
ters for one of barley, four for one of rye, and four 
and a half for one of oats. The land of this kingdom 
is thus appropriated : 


English Acres. 

Under the plough 29,224,741 

In garden culture 295,302 

Vineyards 36,908 

Meadows and pasture 14,672,000 - 


Wuoils, forests, and plantations 17,57i-,29l 

61,803,215 

The remaining 1 1,800,000 acres are eitlur in lakes, 
ponds, rivers, canals, road.s, the sites of cities, towiig' 
and villages, or of so bad a soil as not to be deemed 
worth cultivation. 

Besides articles for food, the soil of Prussia pro- Pro(]uLtion& 
duces many for commerce : the principal of these ib^umihlKd 
flax, which is grown in every village, and almost “ 
by every peasant. Besides what is used by *'* 

growers for their own domestic manufactures, the 
quantity annually brought to tlie markets is calcu- 
siated at 22,000,000 pounds. Two-thirds of this 
quantity is produced from Silesia alone. It is gene- 
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PruB^w. rally of a good qualitVj with a fine and long fibre, 
especially ^ when raiaeu from foreign seed. This 
change of seed is found so essential that large quan» 
titles are annually brought from Russia ; and the 
seed preserved at home is mostly used for making 
oil and oil cake, with the latter of which the oven 
are fattened. Tobacco, piadder, woad, safiour, and 
hops, have been much grown, especially during the 
continental restrictions of Buonaparte ; and though 
the openings of foreign commerce have much dis. 
couraged Uieir cultivation, they are still continued 
upon a small scale* Chicoiium, or succory, as in 
other ports of Germany, is much used as u substi- 
tute for coffee ; and though tlie peace has reduced the 
pi ice of the latter article, the succory finds an ex- 
tcn^,ive sale, and is still cultivated very largely in 
many di««tricts. 1 he wine made in Prussia before 
the ac(]uibition of the Rhenish provinces was of a 
lud (piality, and scarcely superior to vinegar ; but 
tlicse territories yield wine of good flavours and great 
strength : the annual quantity is calculated to vary 
froi ^ 'll \ to eight million gallons. The fiirosts, 
amounting, as before stated, to nearly two-sevcntlis 
of the whole country, furnish timber for building 
and for exportation, fuel, tar, pitch, rosin, and pot- 
asli, and are more valuable from the ^eat facilities 
wliich Uie livers and canals afford to internal navi- 
gation, by which their products can be easily con- 
\ eyed to the borders of the sea. 

M The mines arc by no means worked to tlie extent of 

which they arc cii})ab]e. Every province possesses 
iron, winch is prepared in forges and blast-furnaces in< 
their \ icinity. 'J'hey are principally w'orked with char- 
( oal from the neighhouring forests, but in some few 
instanceii with fossil coal. Little or no iron is export- 
€m 1, as It can be made cheaper in countries that Jiave 
more easy access to the ocean. The mines of rock 
s ill, and the salt springs, arc sufficiently worked to 
supply the coiisunipliou of their vicinity, but the pro- 
\ luces in the Baltic Sea find it more advantageous to 
draw their siqqilies from the mines of Cheshire, 
t'odli are found in Silesia, Saxony, and Westphalia; 
hut the mines are not extensively worked : the whole 
(piantity raised not exceeding 330,000 chaldrons. 

I loin t'lc unproductiie state of the gold mines of 
Silesia, they ceased to be worked in J 7fJ8. TJie 
silver mines are those of Tarnouitz and Uudelstad, 
Ml ^.riesia, and of Maiisfeld and Hothenbiirg, in 
oaxony. Their united produce docs not at present 
exceed 1 60,000 ounces. The other minerals are 
('opper, lend, cobalt, calamine, arsenic, alum, vitriol, 
and saltpetre ; but they do not yield sufficient for 
the internal consumption. Amber is almost an ex- 
clusive procluction of Prussia, it is found hi mines, 

well as procured by the fishermen on the shores 
of the Baltic. It belongs to the crown, and is let to 
farm. 

The capital, and annual produce of the land of 
Prussia has been calculated, by Professor Krug, 
from documents in the StatUtical Bureaut at Berlin^ 
49 follows: 


Vtlue of the 

Ckpital in Annual Ineome. 
Pemntfs StotUng. 


Ploughed land, L. fiS00,51d>f50 

Pasture fe grazing land, 77^890^1 fiO 

Woodland, 75,729,150 

Gardens and viney«rds, 1 1,591 ,650 

Mines, 1,195,850 

Fisheries on lakes 5r*‘l ^ . 

river., ; 8.£>®*»77« 

Game (^undent in ’ ^ 

U»e market.), j 2,6«,*90 


8,029,500 

2,614,566 

1,029,166 

440,488 

47,500 

118,592 

105,291 


To these may be added 
the annud produce 
of the live stock, af- 
ter deducting the 
amount of the /lup- 
posed produce of the 
pasture land, 


872,527,015 12,876,128 


10,754,098 


23,180,226 


PnkMim 



According to the estimate of the same statistical 
writer, the live stock in the whole of the Prussian 
don^imons and their annual produce/ was— 



Prussia is n mainifactiiring country* though . 

branches of indubtry give employment to a far IcssiJJ^' 
portiqp of itb mliabitants thah the cultivation of* the 
soil. The most natural manufacture is that of linen 
cloth, the raw material of which, and all the parts 
whicli contribute to its perfecting, are produced at 
home. It has been long establish^, and extensively 
spread. In Silesia, especially, the habit of spinning 
fine tJircad bos given to the females a delicacy of 
tact, that is only excelled in some parts of the Ne- 
therlands. Besides, the common articles for person- 
al and domestic use, the finest and most beautiful 
damask services for the table are made, which are 
generally preferred to all others, in the higher cir- 
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pniwA. war, the produce of tlic linen of Silesia^ from 54,910 
loomSi amounted to L. 1,()89»915 Sterling ; of ivlitch 
In 070,000 was destined for foreign consumption. 
In the western provinces, the linen cloth is princi- 
pally made for home consumption. The number of 
looms in the whole kingdom, in 1816, was 207, 8J0. 

The increase of Merino sheep has given a great 
stimulus to the fine woollen manufactures, especial- 
ly to those in the newly acquired provinces on the 
French flrontiers, where some of the best superfine 
cloths diet Europe can exliibit are made* In tlie 
late department of tlie Rocr, or, as it is now denomi- 
nated, the circle of Aachen, in the towns of Eupen, 
Aachen> Moiitjoie, Stolbc^rg, and Montraedy, fine 
cloths and cassimeres arc manufactured, which are 
estimated to amount to L. 1 ,500,000 Sterling, and 
afford employment to upwards of 50,000 workmen, 
as well as to every kind of machinery that lias been 
invented in England, or in any other country. The 
clotlis for tlie dress of the middle and lower classes 
arc wholly made within the kingdom from their na- 
tive wools. 

Cotton goods have been made to a considerable 
extent* In some instances the yarn is spun in 
foreign countries, and the weaving, bleaching, and 
dyeing only, executed in Prusbia ; and as the raw 
materUl, a foreign article, cannot be rendered so 
cheap as in England, this brancli of industry has 
much diminished sinco the general peace. The 
iron manufactures are mure tlian sufficient for the 
domestic conaiiiuption, and furnish to the value 
of about L. 506,000 Sterling for exportation. There 
arc three hundred paper-mills, which furnish the 
common kinds of paper in quuntiiies sufficient for 
the consumption or the country; but the finer sorts 
are supplied cither from Englaiid or France. Silk 
goods, and goods mixed cither of silk and cotton, or 
:*ilk and woollen, are chiefly made in the capital, in 
wJiich, and in some otlitr jdaces, Uiey give employ- 
ment to about 20,000 looms, llie various kinds of 
leather are made from skins produced at home, as 
for as they are found sufficient, and the deficiency is 
supplied from Buenos Ayres, through the interven- 
tion of England or Sp.*un. Copper and brass wares, 
for all domestic purposes are made, partly 'from the 
copper and calamine of their own mines, but chiefly 
with copper furnished by otlicr countries. The 
amount of these wares is estimated at about 
L. 200,000 Sterling- Tobacco, snuff, sugar, soup, 
ciindlcs, cabinet-ware, earthen-ware, porcelain, tin 
goods, and almost every article of common oonsiinip- 
tion, is made within the kingdom. As no ^iiic is 
made in the eastern part of Prussia, the connnon 
beverage is cither beer or brandy distilled from the 
native grains : the establishments for brewing and 
distilling are consequently very numerous, but none 
of them approach in magnitude to the larger con- 
cerns of a similar kind in England. The whole 
c|uantity of beer brewed 184,243, 100 casks, of 50 gal- 
lons each. The consumption of com brandy is up- 
wards of 6,000,000 gallons. In the larger cities, the 
letter-founders, printers, engravers, musical, optical, 
and mathematicid instrument makers, gold and silver 
amiths, jewellers, watch-makersr and other similar 
artificersi ore to be found as abundant and as skil- 
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ful as in the other countries on the Continent. The 
number of workmen, including masters, journey- ' 
men, and apprentices, crxclusive of females and chil- 
dren, is ebtimnted at 350,000, and the value of their 
productions, above the cost of the raw materials, it 
calculated to amount to L. 7.600,000 Sterling. 

Few of the countries of ^Europe have been more Rivers, 
favoured by nature than* Prussia, with streams that 
contribute to fertility and intercourse ; and the la- 
bour of tlie inhabitants has been advantageously di- 
recU‘d ib several public works, which liave facilitat- 
ed the communication between the diflerent rivers. 

As the slope of the whole Prussian dominions is to- 
wards the w'cst and north, all the rivers that rise in, 
or pass through them, empty theniselves either into 
the Baltic Sea or the German Ocean. The btreams 
that merge in the first of these are the Niemcn, 
which comes out of Russia, and becomes navigable 
at Schmaleninken : about ten miles below Tilsit it 
divides into two branches, which, through the Km - 
rish Haff^ empty themselves into the sea. During 
its short course through the Prussian territory, it 
receives, oti its right side, the waters of the Schess- 
chappe, and on its left those of the navigable ri\ er 
Jura. The Pregel is comi>osed of the united streams 
of the Pisa, Ranit, Russe, Augerap, and Inhter ; 
after it assumes its name it receives the Dcitie ne.ir 
Tapiaii, and the Alle near Wohlaw ; it becomes na- 
vigable near Gatterburg, and, passing Ki'mig^berg, 
discharges its streams by tlio Frish IlafT into the 
Baltic. The Vistula, or, as it is better known on 
4he Continent by the name of tlie Weibcl or Wcii h- 
scl, rises in the Austrian part of Silesia, It p.'is'^Ls 
through Poland, where, at Oacow, it becomes navi- 
gable. f)n its entrance into the Prussian territories. 

It dh ides into two branches, the cubtem of whicli 
takes the Home of the Nogat, and joins the Baltic 
nearElbing; the western is again subdivided into 
two arms, one of which is lost in the Fn^he Haft', 
and the other reaches the sea near Daiitzic. Its 
course, after entering Prussia, is about 140 milis, 
and during Us progress, it is augtnented by tlie 
streams of the Ossu, the Brahe, and the Moitlaw 
'Fhe Oder, rising in Moravia, enters the Prusbian 
province of Silesia, soon after which, near Ratibor, 
it bccoiiios navigable, and, after passing tlirougJi 
Brandenburg and Pomerania, divides iiK'^ two 
branches, and enters the great estuaries that Uni- 
muiiicate with the Baltic Sea, through the three' 
mouths of Sw ine, Peene, and Divenow'. Its course, 
in the Prussian states, is 370 miles, the general rate 
of its current is languid, and it is prevented from 
overflowing by embankments It receives, near Odcr- 
berg, tlie waters of the Oppa, near Bre«lau, those cif 
the Oblau, near Grosglogau, those of the Bartsch, 
near Neuzelle, those of me Neisse, and at ('ubtriu, 
those of the Wartha. This last is the most Valuable of 
all the secondary rivers of Prussia, because it affords 
the means of communication between the Oder and 
the Visttala. The rivers of Prussia which empty tlicni- 
selvcs into the German Ocean ore the Elbe, coming 
from Bohemia. It is navigable at Muhllierg, wl.rre 
it enters tliis kingdom. It receives the Elster, near 
Wittenburg, the Muldau, near Dessau, the Saale, 
near Saalhom, and the Havel, near Werben, soon 
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Pruiaia. after whicti^ in ita passai^e to the ocean, it quiu die 
Prussian dominions. The Weser enters but a small 
portion of the territory of this kingdom, thoiiirh it 
forms tile boundary on the castefti side of the WesU 
plialittii provinces, from Holuminden to ("iirUlmfcii. 
The only part where both its banks are in Prussia, 

^ • in near Minden, where it has forced its way through 

the range of mountains, and formed the celebrated 
passage, well known to the ancients as the Porta 
VVcstphalica. The Phine enters the newly acquir- 
ed provinces of Prussia, at Bingen, a little below 
Meiitz, and quits them at Kerherdoni, above Nime- 
guen. It receives, within the Prussian territories, 
die streams of the Nahi , the Lalin, the Moselle, the 
Ahr, the Erft, the Roer, and the Lippe. 'J'he Ems, 
though it rises in the province of Westphalia, is a 
small stream, not navigable till it enters the king- 
dom of Hanover. 

» -ini» Mo'st of die riveiN of Prussia are so advantageous- 

ly connected with rach other, hy nie«ms of imviga- 
hle canals, that an uninlerrupted intercourse is inain- 
t.iiiied b} them fiom Halle and LM.igdeburg to hi- 
hing ; and the surrounding districts have the bene- 
hl of those facilities lor t\oh<ingmg their various 
productions, llie rredneksgraben canal, in East 
PriissM, is formed to .ivoid tJie dangerous naviga- 
tion of the Kurishe Ilatl, in the intorconrsu between 
'filsit and Meniel. The Bromberg canal joins the 
Voize and the Bralie, and by their means the Odtr 
and the Vistula. It is the most e\pensi\e of all the 
Prussian canals, having, within (ighteeii miles, ten 
locks. The comnieree on it furnishes freight to 
dioul 0*00 barges annually, each of *i0 tons burden, 
besides sniuller boats. The Fin now canal unites 
the Oder and the Havel, is about twenty miles long, 
and has oii it about 4-000 small, and from lO'OO to 
1700 large boats. T)ie*new Odor canal shortens the 
navigation of that river, and serves also for the pur- 
pose of draining the meadows through vvliich it 
passes. Ihe Plaiien canal connects the Havel W’itli 
the rdbc, and is the channel of 'intercourse betwixt 
Birliu and Hamburg.' The Fredrick Williams ca- 
nal unites the Oder and the Spree. Besides these 
•are others of less Jinporlance, viz. the Stork ow, the 
Werbcllin, lliyHClodnitz, the Saxon, and the Mun- 
ster canalSj^S^ of winch are of local benefit; and the 
Rhine yKnSd, begun in 1809^ but not yet complet- 
ed. r 

1 AVf^ lakes of Prussia, especially on the eastern 

portions of the kingdom, are numerous and evtcii- 
sive. On the coast of the Baltic, those lakes, usual- 
ly denoiniiialcd Hatfs, to distinguish them trom the 
bays, are of fresJi water. 'I he largest of them, the 
Kurische Half, on tlic north-east jinrt, extends over 
700 square miles. The Frische Half, near Piilaii, 
iH of 800 square miles. The Stettin HafT is of near- 
ly the same extent. Besides the lakes on the shore, 
those in Ihe inteiior of the country are stated to ex- 
ceed 1000, many of them from ten to twenty miles 
111 lengtli. In East Ih’iis.sia are ^100, in West l*rus- 
sia IbO, and in the province of Brandenburg fJSO. 
Many parts of llic.se lakes liave Iveeii contracted by 
embankments, and the soil they covered gradually 
appro])riated ,to agricultural purposes. At present 
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they supply vast quantities of fish, die right to take Pimsia. 
which is in many instances farmed at very high ^ 
rates. 

The climate may be generally described as tenipe- Climate, 
rate and healthy, though, from the great variety of 
situations, there are many exceptions. On the bor- 
ders of the Baltic, the winters are severely cold, and 
tile w eather changeable, raw, and foggy. J'he great- 
est degree of cold, in the last centUrv, was from the 
21st to the 25th January 17.9^» when kcaumur's ther- 
mometer was at 24° below zero. 1'hc greatest heal 
of that century was in the following summer, when 
the siune thermometer was at 86° above zeru^ The 
middle provinces of Posen, Brandenburg, Silesia, 

Saxony, and tlie whole western parts of the monarchy^ 

])Obse8s A more mild and less variable climate, but- 
very difi'erent in the several localities. The heat on 
Uie sandy plains of Brandenburg is, in summer, very 
oppressive, and the air, from the abundance of stag- 
nant water, frequently unhealthy ; whilst in the vici- 
nity of the Hartz, the cool mountain breezes are en- 
joyed. The banks of the Rhine and Moselle are 
covert d witli verdure before the inhabitants of Rie- 
sengebirgs and of the Lithuanian heatlis have laid 
aside the fur pelisses of the winter. Upper Silesia, 
and the mountainous ]>arts, liave a much raWer cli- 
mate and a longer winter tlian Low'er Silesia ; but 
though the liir is milder in the latter, from the great 
quantity of its water, it is not more healtliy. 

Tlie coininirce of Prussia with foreign nations is Forcij^n 
much Ic'.s than the extent of the country and the^'onimcne. 
nuiirbtT of its inhabitants would lead uh to expect. 

It ih loaded with many restrictions, which, however 
necessary they may be deemtd in a fiscal view, are 
vexatious and harassing. 'Ihe commerce by land, 
b^ internid navigation, is princi)m1]y with Austrri 
and Russia, and with hutli tliose .stites the balance 
is unfavourable to Prussia. From Russia she draws 
hemp, corn, hides, tallow, and some other produc- 
tions of the sod, and bends ni return both linen and 
woollen cloths From Austria she reciMvcs salt aiifk 
wine, and lias only hnen yarn to send to that coun- 
try. The provitices on tlie Rhine carry on vt*r\ 
considerable traffic in w'lne .ind manufactured goods 
with the adjoining provinces in the kingdom of the 
Netherlands, and willi several of the states of Ger- 
many. 

As Prussia possesses no sea-ports, except on the 
Biiltic, and as none of its harbours arc calculated to 
receive ships of a great draft of water, or enjoy 
gocnl entrance'., there is very little commerce carried 
cm bt} ond tlie limits of Europe. The shipping be- 
longing to tlie different ports of Prussia, in 1817, 
consisted of fjhJ vessels, capable together of carry- 
ing 90.290 lasts of corn, or about 950,000 quarters. 

1 hr greater part of their exports are conveyed by 
foreign ships, of which the British exceed in num- 
ber tlicHc of all other nations together. Dantzic, 
once a Hans town, and tlie seat of extensive com- 
merce, has much declined since it has become sub- 
jec.t to Prussia, notwitlislaiidiiig its favourable situa- 
tion for exporting tlie productions r.sised on the 
batiks of the Vistula and its tributary streams. It 
still, however, exports corn, wood, pot-ashes, linen. 

H K 
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Prufislii* wool^ wax^ honey, horse-hair, and feathers ; and im- 
porta colonial w.nv4 and some few nanufactiired 
;;;oods. Koni^sberg exports ct)rn, but the vcnsels to 
be loaded with it can approach no nearer than to 
Piliau. J'.lbing luu^ latily increabed by dividiuj^ the 
commerce with Daiit/ic, and the articles imported 
and exported are of the same description as coiisti* 
tute the trade of that city. Meinel is, at present, 
the Kirnfebt exporting city, and the coni, hhip-lim- 
bei and masts, pot and pearl-ashes, with flax-seed, 
are Us eliief coninioditios- Stettin Yi.is the greatest 
[lortioa of the import trade, as, from its position on 
the Oder, it ia best ealeulitetl to receivo eolonial 
produce, and for^iard it to the capital and to the len- 
tru of die kui^doni. It is also the- port in which the 
greater part of the vcssela for the fi.sherios arc equip- 
ped. Stralsimd, thou;i*h it enjoyb a good h/irbour, 
has but little track*, from being destitiKe of water 
communication with the interior of the kingdom. 
The other ports of J^riinia, ( olbi r^, Hiigeiiwalde, 
Stolpc, Ikrth, Swnieiminde, and Wolgast, carry on 
some trade, and though not to u grciit extc iit, it is 
valuable, from being almost exclusi\ely condiictctl 
in national vi'ssels. The whole exports of Prus- 
sia, botli by land and by sea, .imount to about 
L. 4,500,000 Sterling; the whole of the imports to 
about L. 3,750,000 ; but in the latter is not includ- 
ed the products of their ow'ii oil and herring fishe- 
ries, 

rjovenuuent. government of Prussia is an, unlimited Mo- 

narchy ; for though in some of the ])rovinees, by an- 
cient custom, the States still exist, tlu'y seldom as- 
semble, and only for such inferior purposes as regu- 
lating the debts or expeiieps of their respective 
provinces. 'Ihcy Irive no legislative jiowers, and 
scarcely even the right to make represmtations to 
the nionareli. The crown is liereiiitai^ in the old- 
est member of the royal tariiily, whether male or fe- 
male. 'J'he sole cxeeutive and legislative power is 
vested in the king, and bis authority is less rc ^traIn- 
•ed by the ancient privileges and usages of his sub- 
jects, than ihivt of any other Jhiropcun monarch. 
The administiatiun is vcsteil in a couned of state, 
consisting of members of the royal f.imily, and of the 
ministers of foreign affiirs, of the finanie.s, of jus- 
tice, of public instruction, of tradi*, of the public 
ilebt, of police, and of war. The State Chancellor 
is president of this council, and to him all the heads 
of the different departments are accounraMe, and 
make tiicir weekly repoits. He is uncontrollable by 
his colleagues, and directed solely by tlie king. In 
the details of the ndiiiinistrntion, tliroiigh nil the in- 
ferior departments, there is much simplicity, and a 
degree of economy in remunerating public services, 
v^hich scarcely finds a parallel under any otlier go- 
vernment. 

I(cTei)uc8. 'I'he revenues of IVussia arc derived from taxes 
on the land, on persons, on patents and licences, 
which arc denominated direct contributions ; and 
from an exciM.*, or rather a custom duty, on foreign 
productions. A binall sum is derived from stamped 
paper. In those provinces which were taken from 
the Frencli empire, the taxes on land, on trades, on 
doors, and windows, as then established, are still 
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continued, and will remain till the whole of tliese Prussia, 
provinces are brought under the simple regulations* — 
eKtublishcd ui the other dominions. More than unc- 
foiirth of the r<*\ enue of the monarchy is derived 
from tlu* ro^ul domains, and the hereditary riglits 
or royalties, which art exorcised over the mines, the 
salt .s2)rings, tlic game, the roinage, the posting and 
the jKMage, with some ^ other branches. Though 
the higher branches of the administration appear to 
be btnefited, by parsimony in the salaries, yet in 
the inferior deparlmcnt it appears to be injurious ; as 
the jietty officers, who are very numerous, are too 
poor to refuse liribes, and they are not deterred from 
the apprehension of dismissal from office, whose fiiir 
cniolumcnts scarcely cipial tlic wages of a day-la- 
bourer. Am the icvcnue is n turned to Berlin in a 
mass, from the different provinces, we give them in 
tliat form, rather than in the more detailed one of tin. 
several branches from which it is derived. 

East PruM^ia 8,100,000 

\Vc>.t PriKsMa 3,750,000 

Poheri 3,100,000 

Branueiiburg 9,000,000 

Pomerania .3,000,000 

Silesia 1. '1,500 000 

Westphalia 8,413,000 

Saxony 10,117,000 

.Julii I'M-Clevcs-Bcrg 8,670,000 
Lower llhiac 7,000,000 


74*, 9^)8,000 (luldeii. 


L. 7,520,000 Sterling. 

Before the reign of the father of the present king, N aji.nal 
Prussia had no puldic debly but usually a sufficient 
accuinmulatioii of money to meet any emergency 
that might occur. The present king, on his ac- 
cession, by economy and regularity, had reduced the 
debt which his predecessor had incurred, when the 
rupture with Buonaparte in 1806 drew forth all his 
resources, and, till the year 1815, the debt continued 
to increase. Since the restoration of general peace, 
due measures have been taken for fhe reduction of 
it. Tlie floating di bt has been Fedue ^l to less than 
L. 2,000,000 Sterling, and the funded amounts 
to about 24,000,000 Sterling ; in which iB'i‘’clud- 
ed a loan of L. 0,000,000 from British subjects, 'and 
the debts assumed on the cessions of territory from 
Sweden, Denmark, and Saxony, amounting to 
L. 650,000 Sterling. Besides this national debt, 
many of the corporate bodies have borrowed con- 
siderable sums, whicli were pre.sented to tlie go- 
vernment in the most critical periods, and which 
arc in progre^ of being liquidated from their own 
incomes. 

The expenditure of the government is upon a' very kxpirnli- 
low scale ; no court can be less expensive than tl)at‘“^^’ 
of Berlm, and ro monarch can be less attentive to 
his personal gratificatioi^ than tlie present king, wlio, 
like his predecessor Frederick II. appropriates but 
a small portion of his patrimonial income to his 
private pui poses, devoting it principally to the scr- 
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Prns^M. vice of the state. The expenditure, in 1S19> was, 
E <.t«J>lishinent of the royal nouse- 


hohl L. 2.250,000 

Military expenditure 37,500,000 

Civil ex|>enditure 7,500,000 

Tntercbt on the public debt 15,000,000 


62/250,000 Gulden. 

I,. 6,510,000 Sterling. 

The army of Prus«iia consists of regulars, and two 
kinds of militia, called the Landwchr and the Land- 
rtturm ; the regulars are, 

Guards 1 8, L 20 men. 

Infantry of the line ] 1 2, UO 

Cavalry 19,232 

Artillery and hlngiiicers 1 5,408 

165,000 

'Pile regular fanks ere filled by a conscription, 
whicli compels every young mni, «s lie arrives at 
20 year^ of uge, to serve for a liiniteil period. If 
ilie conscript can purch.isc his anna and accoutre* 
incuts, and p.iy a siUrill sum, he may, at the end of 
oru' year, pass into the Ian Iwohr, whicli is composed 
of this class of men, and of all others between 25 
and 40 years. In time of peace, the landwchr is 
exerciseci but one d<iy in the year, but in war it be- 
comes a disposable force, and is marched wherever 
its services may be deemed necessary. It amounts 
to 1()0 000 men, including cavalry, inf.intr 3 % and ar- 
tillery. 'J'he other militia force, the laiidstiirm, is 
composed of all males capable of bearing arms above 
40 years of age. This force is only called out in 
periods of great emergency, and Uien its duty is en- 
tirely domestic, being confined to guarding prisoners 
and maintaining internal tranr^uillity. 

A iriiniatm- Prussia enjoys a peculiar Oodc of I«aw.s, founded 
tionofl.aw by Frederick the' Great, upon the ancient cufltoms 
ami I’olice. jmd usages of the people, and finally reduced to a 
more regular system in 17.04. The magistracy, in 
the rural disU^ra, is still a patrimonial riglit, vested 
in owiiei;s-dF particular estates ; but the power for- 
nierb' ^possessed by them has been contracted within 
narrower limits than formerly. The judgment of 
those lower courts is not final, except in very trifling 
cases, and on appeal may be made to the tribunals of 
the second instance, which are established in the 
several provim*es, and to whom is attached the su- 
perintendence of the colleges for imparting legal 
knowledge to pupils. These tribunals of the second 
instance, or Oheriandesgerichlut, have the duty of 
promulgating tlie laws, of watching over the interests 
of lunatics and minors, as well as 'of deciding pro- 
cesses. I'hey are usually divided into two portions, 
one of which attends to the appeals from tlie inferior 
courts, and the other pronounces sentence on such 
civil and criminal cases as originate in them. In the 
provinces on the Rhine, the legal code of Napoleon 
is yet in force, but in a short pericMl, the Prussian 
system is to be extended over those districts. From 
all tlie Oberlandesgerichten appeals may be brought 
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ikifem the high ColiMe of Justibe in Berlin, whose Pmids* 
decisions are final. The, Prussian system of kw Is 
more simplified thamnost of those oi' feudal origin, 
and ill its practico it is expeditious, economical, and 
uniform. Tlie Police is under bcparate jurisdictions, 
and in the country, tlie Landraths resemble, in some 
measure, our petty sessions of justices of the pcacix 
In the cities are peculiar Boards appointed, timier 
whose direction tlie regulation of buildings, sewers, 
and the 8iipplie*i of water aud of food, are placed. 

The police iuis the superintendence of tlie examina- 
tion of those who are licensed to practice the medi- 
cal profession ; of the assurance oiiiccs ugainat losaes 
by fire, and of the engines and other implements to 
prevent fires from extending. ' To this is added the 
keeping a watchful eye on all individuals who have 
no visible means of subsistence. In all the cities, 
the police Is mildly and regularly administered, with 
more attention to the prevention than tlic punish- 
ineiii of crimes. 

Few of the nations of Eufop.* have, within theKducauon 
last two centuries, exceeded Priiiiisia in the number 
and ivninence oi its men of learning, or in tlie vari- 
ous Cbtablishments for the promotion of seienoe and 
literature that have bet^n founded. In no other coun- 
try is the instruction of the lower elnsses so sedulously^ 
pruvivlc d for ; and in none arc there so few persons 
wllo arc ignorant of the first rudiments of know- 
ledge. WiUi the exception of those provinces whicli 
formed a part of the. French empire, wIutc inatten- 
tion to popular instruction prevailed to a great de- 
gree, and to which tlie system of Prussia is not yet 
extended, ho village is w ithoiit its school, in which 
reading, writing, and nrithinttic, are t night, and 
moral ami religious principles inculcated. Next to 
tlie village are burgher schools, where the pupik 
are taught the first elements of knowledge, and pre- 
pared fiir admission into institutions called (iymna- i 

Slums, bimilur to our great schools of Winchester, 

Eton, Westminster, and Edinburgh. In these, clasw- 
cal learning is ])ursiicd to a great extent, as prejura- 
tury to admission into tlie universities. The num- 
ber of these gymnasiums is 105 ; some under the di- 
rection of the Protestants, others under that of the 
Catjiolics, ami some few under a combined direction 
of both sects. They hai e, according to their extent, 
from four to twelve masters ; and the pupils ore di- 
vided into five or six classcb ; the lower of which 
differ but little in their pursuits from the burgher 
schools. In the larger and middle sized citieb> 
schools ore cbtablished, for the instruction of the 
female.s, with which, in bilesia) arc combined, among 
those of the lower class, the teaching the delicate art 
of lace-umking. The iinivtTsitic.s, like those of the 
other parts of Gcimany, are either endowed, or the 
expenccs of the professurb and libraries are de- 
frayed by the government. The course of studv 
is leit much to the choice of the students, and 
is, therefore, too much influenced by the tem- 
porary popularity of particular professors. The 
means of instruction in every branch of sen Tire 
and literature is abundantly furnished ; and, in spvte 
of the want of discipline which geiicr.-dly prevails, 
the foundation is laid in them of those eminent ac- 
quirements in which the students have uderwardM 
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distinguiihed th^m-selves in the various walks of Berlin^ Breslau, and Dcisseldorf, The gold coins are P'uwu* 
^science and literature. The universities arc, Berlin, double, single, and half Fredierick Williams d'ors, 

with 50 profes-surs and 9 .j 0 students ; Breslau, .01 . valued at lOd. 5d. and 2Ad. reichs ^thulern. The 

professors and 5(i6 stiidciiH ; (xeitswalde, 28 |irofe8« silver coin^ are tlie thaler, Imlf thalec, third, sixth, 

^ors, 158 students; llulle, 51 professors, 5(.K) stii- and twelfth of the thaler. The copper and mixed 
dents ; Khnigsberg, 48 professors, 210 students; and mttal coins are groscJieti, sechser, drier, and pfen- 
Bonn, instituted in 181 8, tirith 32 profcsa<irs and 340 ninge. In the old pren inccs, accounts are kept in 
sliulents. There arc seminaries fur the instruction of dollars (thalern), groschen, and pfenningen. Twelve 
the village schoolmasters in fourteen of the cities; pfenningen niidce a grosch, and twenty^bur groschen 
.IS well as theological academies for the Catholic's, a dollar. The value of the dollar in excliauge with 
Lutherans, and Moravians, unconnected with the London varies fiom to 8s. 3d. In the other pro* 
universities, where the clergy of the dilferent parties vinces, the accounts arc kept in various denomina- 
receivetheappropriate instruction to qualify them fur lions of money; but they are easily reduced into 
the duties of their func'tions. BcHidcH these are florins or gulden ; three of which are equal to two 
useful establishments tor pupils m medicine, surgery, dollars, and whose value in exchange with London 
midwifery, the veterinary and military professions, i<* about two shilliiigH. 

rural economy, and for teaching the deaf and diiiiib, The legal lung measure of Prussia is the Berlin 
and the blind. ell of two feet, whicli contains 253 Kb®*'*'*h inches, 

The collections of natural history, the philobupht- or 2f)d French lines, In the distant provinces, a lo- 
cal ami astronomical apparatus, and the public li- cal iiuMsurc of length prevails, which differs in each, 
braries, arc upon a very liberal footing, and at the 71u* Prussian mile is 2.S’,685 feet, or nearly the same 
service of any individual who wdshes to a\ail him- as the (iermnn gengraphic.il mile, or one-hilcenth of 
seif of their help. The libraries of Berlin, thuso])Cti a degree of latitu<le, being somewhat loss than 4 j 
to general uSe, contain more than 800,000 volumes ; English miles. The land measure i.s the Magdc- 
those of Breslau more than 100,000; Halle more burgli morgen of 160 roods, each rood of 13 feet, 

^thau 50,000, and in the other cities arc generally to the foot is about one-Hc\ enth lunger than the English, 

be found large col Iccliors. tiiiis a morgen is nearly tw o-thirds of an English 

ITie freedom of the press has been of late some- acre. 'Ihc dry mcttsuro is the Berlin sdicffel of 

what restrained, os far as relates to fugitive and pe« Purlsian cubiu inches, or nearly one bushel, 

riodical public.‘itions of the .simUlcr cla«-s. All books one peek, and one gallon English measure. The 
must pass under Censors previous to jiublication ; but liquid measures arc more various tliuii any other, 

works of science are allowed to pas.s with scarcely and differ in every province ; but as they are all 

any inspection ; and tliere is no restriction on bring- legally reducible to Berlin measure, we give that, 

ing into Prussia any works published in any of the viz. a oxhoi’t is six eimor, an eimer two ankers, an 

other states of Germany. The universities have an anker thirty-two quarts, the quart two m)seln. J he 
unlimited right of printing without a firovious ccii- qu.irt contain.s .58 Parisian cubic inches, or luarly 
surate. Thus, with the exception of the political WM'it- one-ninth lews than the English quart. I'hc weights 
mgs of the lowest character, the practical freedom of coiiinierce are the shipslast, c^ontaining 12 ships-, 
of the press Is enjoyed .to a greater extent than in pounds. The shipspound contains 380 coimiion 
any other country except Great Britain. In the pounds. I'he centner of 1 10 pounds is divided iii- 

year 1819, the newspapers were, sixty-two govern- to light and heavy stones, having ten of the former 

incnt weekly papers, whidi contained little but do- and live of the latter. The pound is divided into 

mcstic intelligence and advertihcments ; fifteen ]io- two marks, the marks into sixteen loth, the loth into 
litical |vapers, written by individuals, but with iiiuch^ four quentchen, the qucntchcn into four pfenninge. 
riser VC ; and one literary journal. ^ ^ 

The currency of Prussia consists of metallic and See Steiif.s Lnndliurch dcr Prei/ss, BuOin, 1818; 
paper money, but the former is so much greater in Slathtische Dunlelluttpr der Preumche Moy^refue^ 
amount, that the latter suffers no depreciation. The von .1. A. Dciiiuin, 1818; Vebermht der Boden* 
metallic money is estiniatcd to amount to 50,000,000 Jlache und Bcvvlkefung dee Preueiche S^aats, aue 
reichs thaieren : the paper money, including that of den fiir dus Juhr, 1817, KiWzognea Nackrichten^ 
a privileged company (see Handiung oblifratwnnn), 1818; Heidcmann, Ilandbuch der Posigdographie 
docs not amount to more tlian 5,0(X),0(X), and by der Konigl, Preuis Staaten, 1819; Jacob's Piew of 
means of a sinking fund, is gradually diminishing, ihc Agriculture, S^c. qfOermanifi London, 1830. 
and will soon be extinct. The money is coined in (w. w.) 
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QUAKERS#— Under tliis liead^ the Encyclopedia 
contains an a^icount of tBe tenets of the Society of 
Friends, comnionly called Q'lakers, extracted from 
a Summary of the ffUtofu, Doctrine^ and Discipline 
of that Society published by authority. The article 
is prefaced witih some observations on the character 
of George Fox« copied, seemingly, from the theo- 
logical writings of the celebrated polemic, Charles 
Leslie, which appear to have given offence to the 
Society ; as well on account of their alleged unfair- 
ness, as on account of the impropriety of reviving 
and circulating them in a work so generally refer- 
red to by all classes of the community. These ob- 
"nervations have been accordingly subjected to some 
pointed animadversions in a piece entitled, A /Ce- 
futation oj the more modern Misrepresentations <fthe 
Society of Ftiends, written by Joseph Gurney Be- 
van ; and as we have been requested to notice this 
piece, and have been also furnislied with some addi- 
tional strictures on the article in question, we think 
it right to Cake the present opportunity of stating tho 
substance of the remarks, printed and manuscript, 
that have been laid before us in regard to it. It 
would be worse than uncoiirtcous to refuse this sa- 
tisfaction to a Society so highly respectable, so mo- 
derate in controversy, and which has so often distin- 
guished itself by its generous and persevering efforts 
in the cause of truth and liumanity. 

The observations complained of, in regard to 
George Fox, the founder of this Society, are not 
merely such as tend to disparage his intellectual 
character, by representing him as a fanatic and 
ciithu«>iast ; representations of that kind Quakers 
arc accustomed to, and can bear in 8ifcnce;*but 
they arc such as represent him arrogating to him- 
self a superhuman nature, and even blasphemous- 
ly designating himself as ** Christ,” and ** the Son 
of God.” In support of these statements, re- 
ference Ja made^an the Encycloptcdia to three difie- 
rent pieces ^Stfl of which are quoted as undoubted 
productions of Fox. Tbc first of them is entitled 
The Ballledoor for Teachers and Professors^ in the 
introduction to whicji, the writer says, All langua- 
ges are to me no more than dust, who was before 


languages were the second, Nevus coming up out oj QuAkm. 
the North sounding tamrds the South, in which Fox ^ 
is represented os saying of himself, I am the same 
door that ever was : the same Christ yesterday, to- 
day, and for ever ” and the thirds a Letter to Crmti* 
well, in which Fox in like manner says of himself, 

** Him whom the world calls George Fox,* who is 
the Son of God.” 

With regard to the Batlledaor for Teachers and 
Professors, it has been observed, first, that it is by no 
means correct to refer to it as being exclusively, or 
even chiefly written by Fox. On the contrary, it 
appears to have been compiled, with some assistance 
from him, by two of his friends ; a circumstance 
wholly overlooked by the writer of the article to the 
Encyclopcpdia- Tt is thus mentioned by Fox, in 
that singular work, the Journal of his Life* When 
1 was prisoner in Lancaster Castle, the Book called 
the Ballledoor came forth,* which was written to 
show, that in all languages ihuu and ihec is the |>roper 
and usual form of speech to a single person, and y0u 
to more than one. This was set forth in examples . 
or instances taken out of the Scriptures, and out 
of books of instruction in about thirty languages- 
John Stubbs and Benjamin Furly took great pains 
in compiling it, which I put them upon ; and some 
things I added to it.”« Now, unless It could be 
shown, that the objictionablc words quoted from 
tliLs piece were some of the things added” by Fox, ‘ 
there is evidently no reason for imputing them to him 
rather than to Stubbs or Fuiiy. The author of the 
Refutation adds the following observations by way 
of apology for the passage, whether written by Fox, 
or by one of his coadjutors, 1 have granted that 
the expression * all languages are to mo no more than 
dust, who WAS before languages were,' is Jiable to 
exception ; but I think when we construe it by the 
context, the fairest way of interpreting that winch is * 
obscure in the writings of dec^^ased authors, some of 
the difficulty ceases. It should be remembered that 
tho main tenet, on which George Fox and his 
friends insisted, was tho infinite superiority of the 
Spirit to the Letter. 'L'he learned of that day, os of 
other times, valuing themselves on their knowledge 


* The sequel of the passage is curious. When it (the Battledoor) was finished, some of them 

were presented to the King and his Council, to the Bishops of Canterbury and London, and to the 
two Universities, one a-picce; and many bought of them. The King said, ^ It was the proper lan- 
guage of all nations.' The Bishop of Canterbury, being asked what he thought of it, was so at a stand that 
he could not tell what to say to it. For it did so inform and convince people, that few afterwards were so 
rugged towards us for saying Thou and Thee to a single person,^ which before they were exceeding fierce 
against us for. For ThOu and Thee was a sore* cut to proud flesh, and them that sought self-honour ; who, 
tliougli they would say it to God and Christ, would not endure to have it said to themselves. So that we 
were often beat and abused, and sometimes in danger of our lives for using those words to some proud men, 
who would say, ‘ What ! you ill-bred clown, do you Thou me !' as tliough there lay Christian breeding in 
saying You to one, which is contrary to their grammars and teaching books, by whi^ they instructed their 
yooiXi'* -"-Journal, p. 328* 3d edit, folio, London, 
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QuiU-i'j. of languages* dcspibeci our Friends for their igno* 
ranee; tiiesc in return Irequcntly decried human 
learning, to a cK grec in which, proLahty, they would 
not have slighted it, if they had not thought it to be 
set too much in competition with the knowledge of 
divine things, which they believed the soul to reixuve 
by immediate inteinal com in unicat ion with the Me- 
diator, Chrut/' All languages arc to me no more 
than du^t, who was before languages W'ore.” ( 1 he 
writer immediately goes on,) '' and am conic'd be- 
fore languages were, and am redeemed out of lan- 
guages tnto the power where men hhali agree; but 
this (meaning the Batilcdoof) is a whip and a rod 
(alluding to the correction of children) to nil such 
who have degenerated through the pi ide and ambition 
from their natural tongues and languages, and all 
languages upon the earth is but natural, and makes 
none divine, but that wliich makes di\ino \t> the word, 
which was before languages and tongues were.'*— 
Rrluia/wn, p 3(), 4-0. 

The most kcrioub charge against Fox, that of as- 
suming the name of the Saviour, and impiously de- 
signating himself as the Son of C^d,” in so far as 
it is founded upon his acknowledged piece, entitled. 
News co7)iinfi nj) out of the Norih, appears to us to 
hgvo been most unfairly made; and to require no 
other refutation but the simple inspection of the pas- 
sage in which these words occur. \Vc here copy it 
verbatim, with all i^s palpable defects of grammatical 
John 1 1. construction and punctuation : Now to all dear ones, 
and dear hearty I spenk, the same seed, winch is 
Christ, the same spiiit takes upon it now as over 
was, the same world is now as over was the &amo temp- 
tations, and the same DiveU, and the same woiship of 
the world, twining into anothei form and colour, but 
Jesus Christ is the w'ay, (he truth and life, he is the 
lohn U. (i. mxibi pas^c tJirougli, and he is the por- 

John Jo'a.l ter that opens it ; 1 am the same door that ever was 
11 , 34 , the same Christ to day, yesterday and for ever.*'* 
It is abundantly clear, as well from the context of 
this uncouth ])assage, as from the references to the 
gospels affixed to the words upon which the charge 
against Fox is made, that he is not here speaking 
in the first person, but copying certain oxpres^iians, 
used by Christ himself, in the texts referred to. 
We cannot conceive it possible for any rational per- 
son to entertain a doubt upon this point ; and the 
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use which Lc slie has made of the passage, can be 
vietved in no other light than as an instance of that 
blind zeal and gross unfairness winch has often dis- 
figured theological controversy. 

The charge, in so far as it rests upon a /,r//er lo 
Cromwell, does not admit of so direct a refutation. 
It is cciUin, that Fox* after being apprehend- 
ed and brought to London, upon suspicion of be- 
ing concerned in some plot, did address himself 
by letter to the Protector, with a view to satisfy 
him, that he was not a person at all likely to take 
arms against the government. Fox himself gives 
the svh^tance of the letter, and some graphical 
details of the interview which followed it, in his 
Journal ; f but the letter itself is not inserted ; and 
it has never, it is said, appeared any where but in 
one of Leslie’s pieces against the Quakers. It there 
appears, with an attestation of its authcnticii}, sign- 
ed by tw’o pel tons, who mention their having seen it^ 
ddi\ered by Fox to the messenger who carri«'d it' 
to Cromwell. Dut the Society, notwithstanding, seem 
very unwilliug to admit the genuineness of this letter 
and its atvestations ; at least, of the passage in which 
Fox designateR himself as the Son of God/*}. It 
cannot, however, be denied, that the letter, as pii- 
blinhed by Leslie, coi responds j>rcfty exactly witii 
Fox’s own account of its contents, given in that pait 
of his Journal above referred to. But, granting that 
the words in question rially made a part of it, wr 
should be inclined to con.sidcr them rather a<» exem- 
plifying some awkward elliptical reference to scrip- 
ture, or .is a <«p( cimen of the in^siical jargon then 
prevalent, tlian as indicative (>r any intention in Fo\ 
lo apply them litcially to himself. Fivery page, al- 
most, of his ./o//7;io/, contains proofs of his ardent 
belief in the Divinity of Christ , and, whatever other 
fmcics he may have cntei tained, it seems, therefore, 
quite absurd to speak of him as one who fancied liim- 
fccir posseved of the name or nature of the Saviour. 

Penn and Barclay, the most generally respected 
names among the early Quakers, arc alluded to in 
the article in the Emydofcedia^ in a way which 
seems to imply, thot their creed difiered fiorn, and 
was more rational than that of lv>x, and that they 
did not altogether approve of his‘\mnistry. l*hc 
information laid biforc us, however, bclhc, jhat there 
was a strict conformity in their tenets ; that they 


Quaker^. 



* Newes coming up cmi qf the Norih sounding towards the Souths p. 15. 4*to. Lend. l655. 
f ** 1 spoke much to him (Cromwell) of tiuth ; and a great deal of disepurse L had with him about re- 
ligion, wherein he cariied hirasilf very moderately. As I was turning, he catched me by the hand, and 
with tears in bis eyes, said, * Come again to my house ; for if thou and I were but an hoiqr of a day toge- 
ther, we should be nearer one to the other;’ adding, that he wi.<;hed me no more ill than he did to his own 
soul. 1 told him, * If he did, he wronged his own soul ; and udmonirhed him to hearken to God’s voice, 
that he might stand in his counsel, and obey it ; and if he did so, that would keep him from hardness of 
heart ; but if he did not hear God’s voice, his heart would be hardened.’ lie said. It was true. Then 1 
went out ; and when Captain Drury came out after me, he told me his Lord Protector said, I was at liberty, 
and might go whither I would. Then 1 was brought into a great holl, where the Protector’s gentlemen 
were to dine. I asked them, What they brought me thither for ? They said, it was by tho Protector's 
order, that I might dine with them. 1 bid them let the Pio|£ctor know, I would not cat of his bn ad nor 
drink of his drink. 'When lie heard this, he said, * Now 1 sye there is a people risen, that I cannot win 
eitiier with gifts, honours, offices, or places ; but all other sects and people 1 can.” Journal, p. 127, 128. 
i See the observations upon this point in Be van’s R^utation qf modern Mmeprewdaiione, p. 43, 44. 

IS 
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Quakers often preached them in conjunction, and in tho most 
« II interesting circuaistatices, in perfect accordance ; * 
QML-oti s alvrays held in Uie highest, respect 

Loutuj^ by both of his associates. 

QUEEN'S COUNTY, a county in the province 
aiiTrouii- Leinster, in Ireland, bounded by Kildare on the 
north, Carlow on the east, Kilkenny and Tipperary 
on the south, and Kings County on the west ; about 
S2 English miles long, and Q5 broad, and containing 
about (>00 square miles, or 384,000 English acres. 
It is divided into eight baronies and 50 paiLhes, the 
latter belonging to the Sees of Lcighlin, Ossory, 
Kildare, and Killaloe. Fortarlington, its principal 
town, on the northern side of the county, is situated 
in north latitude 53^ 9' 30'\ and west longitude 
7* 13'. 

s«ri 4 C' Excepting on the boundary with King's County, 

" where the Sliebh>bloom mountains rise to a consi- 
derable height, this district is generally level; so 
much so, that, notwitiistanding considerable tracts 
dl'i^g, about three- fourths of the whole are said to 
be cultivated. The soil, though various, is fur the 
most part fit for producing all the usual crops : and 
limestone for manure abounds in every townland. 
M..ui.ils In the Poutli-easiern quarter, near Carlow, coal, si- 
milar to that of Kilkenny, is wrought to a consider- 
able extent ; and ir<m ore, sandiitone, marble, with 
marl, and a \a\ iety of clays, have been found in \a- 
Uat 1 riou.^ [laiti. Hesidcs a number of small streams, it 
has two considerable rivers, the Barrow and the 
Nore, which, having their source among the mountains 
on tlie west, flow, the former north-east and then south, 
and the latter south-east, until they meet at New lloas, 
in the county of Wexlbid, after which they are joined 
by the 8uir from the wc'it, and 4'all into the sea at 
Waterford Bay. Next to the Shannon these arc the 
moat considerable rivers in Ireland. The Barrow is 
navigable from New Boss upwardb to Carlow and 
Athy, from which the communication is continued 
by a canal to Dublin. The Nore is also navigable 
for u few miles, but not in this county. After their 
junction at New Ross, there is water sufficient tor 
large ships downwards to the sea. Queen’s County, 
therefore, though an inland district, has the advantage 
of ready access j;/ water both Co the east and south 
coasts of Irelg]:d. 

J Mucli ef this county is divided into large estates, 

worth from L.5000 to L. 15,000 a-year and up- 
wards. Some of the most valuable, having been let 
on perpetual leases, afford a large income to the les- 
sees. It is these lessees who form the middle class 
of gentry, with clear incomes of from L.lOO to L.800 
per annum, obtained from tenants to whom their 
lands are subset at rack-rent, and commonly in very 
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small farms. These leases are usually for years Queen's 
and a life. The principal proprietors are the Mar- 
quis of Drogheda ; Lords Dc Vesci, Ossory, Ash- QuJnay. 
brookc. Stanhope, Castlecoote, and [’oriarlington ; 

Sir Charles Coote, Mr Parnel, Mr Strange, and Mr 
Wellesley Pole, naw Lord Maryborough. Here 
and in King's County, Mr Wakerield observed some 
of the best farming in Ireland, with much more atten- 
tion to a systematic course of cropping, and to keep- 
ing the land in good heart. Oxen and horses are 
used for the plough, the former generally preceding 
the latter, A good deal of cheese is made here for 
the Dublin market. In other respects the rural 
economy of this district does not differ materially 
from that of the Irish counties already described. 

There is no large town in Queen’s County. Maiy- Town^. 
borough, the county town, though pleasantly si- 
tuated near the Barrow, is a place of no consideration. 
Portarlington, partly In King’s County, noted for its 
schools, and for its being the residence of the smaller 
gentry, is the nio&t extensive and populous. Mount- 
mellick, Mountraih, BaJlynakill, and Stradbally, arc 
only villages. The manufactures are linen and 
coarse woollens, to no great extent ; and its exports 
chiefly corn and other kinds of land produce. 

In 1813 the number of inhabitants was 113,857; population, 
in 1821 the number was 129,391, making an in- Ac! 
crease of 15,53 1. The county sends two members 
to Parliament, and the town of Portarlington a 
third. Before the Union, this district had eight 
representatives in the Irish Parliament ; two for each 
of the boroughs of Portarlington, Maryborough, 
and Ballynakill, and two for the county, llic 
Irish language is still spoken in some parts, though 
the English is now more common. A few years 
ago, the wages of common labour were one shil- 
ling a-day for men and sixpence for women ; their 
foodjs potatoes, their fuel turf or peat, and their 
clothing, excepting that of the females on holidays, 
the produce of their own domestic manufacture. 

See the general works quoted under the fornie<' 

Irish counties, and Sir Charles Coote s Agricultural 
Survey of Queens County. (a.) 

QUESNAY (Francois), a physician of consider- 
able eminence, but who is chiefly known in the his- 
toiy of philosophy as a profound and ingenious in- 
quirer into the constitution of society, and as the 
founder of the sect of the Economists, 

The accounts of the life of this distinguished per- 
son— a life which, unlike that of most literary men- 
abounded in incident and adventure— are exceed- 
ingly meagre and contradictory.— Neither the place 
of his birth, nor the condition of his parents, is well 
ascertained; but the accounts apparently most enti- 


* In 1677, Penn, Barclay, Keith, and others, crossed over to Holland, where they preached, or discours- 
ed together before numerous assemblages of the people.—*' This being lirst-day, we had u very large meet- 
ing, there corning to it a great concourse of people of several opinions. Baptists, Seekers, Socinians, Drown- 
ists, and some of the Collegians. Robert Barclay, George Keith, William Penn, and 1, did all sevornlly 
declare the everlasting trum among them ; opening the state of man in the fall, and shewing by what way 
man and woman may come into the restoration by Christ Jesus. The mystery of iniquity and the mystery 
of godliness were very plainly laid open, and the meeting ended quietly and well,” ./onr/m/, p. 50^. 3d 
edit. fol. Lond. 1765. 
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gue»nuy. tied to crcdil state that he was born at the vil* 
lage of Ecquivilly, in tin* Isle de France, in 1694; 
and that his fatlicr was cither a common labourer, or 
a small proprietor, who -cultivated his own little 
property. ^ Ills iiumble origin is indeed evident from 
the fact rnciitroned by all his biographerb, of bis early 
education being almost entirely neglected, and pfhis 
bring constantly occupied, unid liis fourteenth or six- 
teenth year, in the sports or labdurs of the fields^ with- 
nur having been either sent to school or taug^ht to read. 
Uut though placed in such unfavourable circuin&ian- 
ces, young Quesnay was embued with an ardent love 
of knowledge, and with a strong desire to emerge 
from the painful and obscure life in which he had 
been brought up. The Maisen Ihutiqur of Liebaut 
was the first book that came into his hands ; and he is 
said to have learned to read it by the assistance of a 
few lessons be received from a gar<lcncr of the vil- 
lage ! The perusal of this book, which seems to 
have had a material infliiiMire on his future studies, 
awakened his latent powers, and stimulutoiThiiii to 
make further eflorts to extend his information, llav 
iiig acquired a competent knowledge of his verna- 
cuLir tongue, by the eager reading of such French 
books as came within his reach, he next applied him- 
self to the btudy of the dead languages ; and speedily 
attained, partly by tht blender assistance of a self- 
dubbed surgeon of the village, but chiefly by his 
own cxtiaordinary industry and sagacity, to a tolei- 
able proficiency in Latin and Greek. 

Quesnay now resolved, in opposition to the wishes 
of his parents, and especially of his mother, to devote 
himself to the profession of surgery, and received the 
rudiments of his instruction in that art from the vil- 
lage doctor who had assisted him in his philological 
studies. But the pupil very soon surpassca the 
master ; and when the latter applied' to be admitted 
into tlie Mait)iscj or Corporation of Surgeons, he 
piescntcd, as teslinioniuls of his skill in his profcb- 
hion, and of liis capacity to practise it with advan- 
tage* some Essays which Quesnay had written, and 
which w*erc received with very great applause. 
Quesnay was not privy to this ruse / but soon 
after its occurrence he led his paternal village, 
and set out to procecuto his studies at Paris. 
Wc arc not informed by what means he sup- 
ported himself in that city, nor how long he re- 
mained there : while, however, his indefatigable 
industry and zeal enabled him to make great pro- 
gress ill his studies, his merit and modesty procured 
him several friends. Besides attending the prelec- 
tions on the vatious branches of surgery, and the 
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different hospitals, he found leisure to devote Queeaay. 
some portion of his time to metaphysical researches, 
and the study of philosophy, for which the perusal 
of the Recherche de la Veriid of Malebranchc hud 
given him a very decided taste* Nay, such was the 
almost unparalleled activity and vigour of his mind, 
tl'at having accidentally met, during his stay in Pa- 
ris, with the celebrated >M. Cochiu, of the Royal 
Academy of Painting, he put himself Under his 
tuition; and \vc are told, that he profited bO. well 
by the few lessons he received as to be able not 
only to take remarkably good likenesses, but to de- 
sign and engrave^ with his own hand^ the various 
bones of the human skeleton, in a manner which 
would not have disgraced the most-skilful artists! 

On finishing his studies ar Paris, Quesnay formed 
the design of establishing himself as a surgeon m 
Mantes, a considerable town in his native province, 
and presented himself to the surgeons of its Mai- 
lt he for examination. But they refused, from jeg> 
lousy of his talents, to admit him to trial. lIo''Was 
thus laid under the necessity of returning to Pans, 
where he passed his examinations with eclat; and 
received letters ordering him to be admitted into 
the Muitrise of Mantes in 1718. 

Having established himself at Mantes, his reputa- 
tion 80 on extended itself. 11c was employed by 
some of the first families in the neighbourhood, and, 
among others, by that of the iVIarslml) de Noaiiies, 

Due do Villcroi, who persuaded hJrn to leave his 
residence in the country, and to accompany him to 
Palis as his surgeon, as nearly os we cun collect in 
1729 or 1780. An incident not long after occur- 
red, wliicli had the most material influence on his fu- 
ture prospects and life. Having acconipaniid the 
Due lie V'illcroi to the house oi the ComteahC d’l>- 
trades, (Quesnay remained behind in the cai ridge 
while the Due w'cnt in to visit that Luly, who, 
during the interview, w'as suddenly seize d w itli an 
epileptic fit. The Due called in Quesnay, who, on 
perceiving the nature of the attack, with singulai 
presence of mind instantly ordered the Due and the 
other attendants out of the room, and managed so 
w'cll as to succeed in concealing the malady. The 
Comtesse was so much pleased >^h the dexteritv 
and address of Quesnay, that sIicNq^ no time in 
recommending him to her ull-powcrfuT^iend, Ma- 
dame d’Estioles, afterwards Marquise de Pompudour, 
who made him her physician : and, besides obtain- 
ing for him apartments at Versailles, procured him, 
in 1787* the place of Surgeon in Ordinary to the 
KiDg.f 


• It is stated in the Elogc of Quesnay, in the Memoireade V Academic des Sciences for 1774, 

that be was the son of an advocat cn Parlement, who practised at Montfort, and that lie was born at Mere} ■ 
But it is difficult to suppose, had his father been in such a station, that his education would have been so 
entirely neglected. In the brief but interesting notice of Quesnay, given by Mr Crawfurd, in a note to 
the Journal of Madame du Hausset, femme-de-chambre de Madame de Pompadour, ct l*amie de Quesnay, 
in the Melanges tVlUstoire cl dc Lilerature (p. 276), he is stated to have been the son of a labourer 
This is also the statonient in the Knctjclopedic Meiliodique, According to the tiolke prefixed by Dupont 
to the Ehge of M. Oournay in the third volume of the CEuvres de Turgot^ Quesnay was the' son d’un pra- 
prietaire cultivate^ir. 

f This incident is related by Mr Crawfurd, Melanges, p. 276, and is referred to by Marmontel. 

I 
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QuMftay* Quesnay was shortly after appointed Stksretatry to which are so remarkable ia all tlia other writings of 
the B^yal AcaileaiT of Surgeryp asulUisbed ia 17^1 ; this c^brsted aothor.’’ * (Dt ThMSoa's Lcclutes on ' 
and besides severat articles oo j^ticalar hrahcbes of InJUniimitHon, p. 

surgery, bo contributod the me/fkce to the first The Trakf Aw fiecror woe ^he last of ttjuesnay’s 

lume of its Memoireit^ whioh hat aldaysbeeo reck- professional woito# He ammsrto have henceforth 
oned peculiarly vahieble for Its profound and dis- cooipasatiYoly ahsadmted kis medical studied. At 
criminating oMrvethiiis on the remeetivo uses of no pertod^ indeed* bad^bU dUewed them exclusively 
tiieory and obcenraticm in the physical sdences, and to occupy his attanihei^ and ho now devoted him* 
on the assistance wlilcfa they reetprocaily lend to self* in ^ptarelpenod>> and, if possible, stttl 

caeh others ittcnre interesting baMivles* He bad always enter- 

Having from aweaidy period been much sublect tained^tt strong pramlectim for agricultund pur- 
to the* gouli and beeenfng, in consequeoee, less suitS^ perbapsi of bh situation in early 

able to dischavget his dudes asasi^eoff* Quesnay lift; and tbiB* combined « with'' ifae speculative and 
took the degree ofOootov of Medidae ia 1744 ; and metapi^sica] cast of his mind, seems to have M him 
was soon after appointed, through tho influence of to those peouliar notions respecting the paramount 
his patroness* to the knpovtant of consulting importance of ngitaulturefis a source of wOalth* and 
physician to bk Majesty. In this capacity he at* the constitution or society, which have rendered bis 
tended LeUia In the campaf^s of 1744 and 1745 ; * name so justly celebrated in die history of eoohomt* 
and amid the fisfraotions of a camp, collected and cal acienoe. Tiie ardclea ** Fermier*' and ** 

^poqmred the greater part of the materiala for hb lb the Entydp/pedw^ published in 1756 and l757» 

Tra^S de Fievrea^ published in 1753. pontam tbb earliest oevelopement of his views on 

His appbintneiit to the situation of Physician to this lubjecti^ Bolb articles are written with creat 
the King was preceded by the grant of letters of no- ability, and display an iuthneteacquainiancc with the 
bility, issued on occasion of> the recovery of the subwti cunsiwrable reading, SLud great powers of 
Dauphin from thgemaUCpoz. Loum, who was much ana^sls. In thetaticle ** Groins** thedisdnedon be- 
struck with the justioe and solidity of Quesnay's re- tween the ptwAvdlolaiand the prodat/ net, between the 
marks, and who familiarly called him aon penieur, productiveness of agriculture* and the uaproduotive- 
gave him* in allusion to this title, thiree pansey ness' uf all other employmentei the doctrine of the un- 
flowers (m French pensfies), for his arms, with tho restrictedfreedomofeosomrree, and nmat of the other 
motto Propter cegitaiumem meuiis. leading principles m the theory of the economists, are 

The leisure Quesnay now enjoyedf enabled him to disdnctly stated and illustrated with much ingenuity 
prosecute his studios with greater assiduity. In and talent. The ^ITabeoau EcoNOMiacs, and the 
1 747, he republished an enlarged edition, in 3 tomes. Maximaa Oeneraiea da Oouvarnemank E^omique^Ka^ 
li2mo, of his Eaaai Physique aur FEconamie Animak, eexed to it, under the title of F^alreita dcaEconomka 
originally published in 1736 ; in 1748, he published R^pales, de M*ie 8uUy^ wm prfotl^, by tho ex- 
an llxamen impartiel dea Conteetatuma dea Medkina press commend nf the King, at Vertaitlesin 175$, 
et dea Chirurgkna de Park a in 1749, he published with the fbUnwing very remarkable epigraph for a 
a Memoire aur la Sageaae de VAncienne Lcgislatton work brought forth under sueb^ auspices, Pauvres 
dr /a C/iiVfirgir an i^rance, and two separate treatisti, pa^stmaf pauere repMme t pnuvre .fcpeumef pau^ 
in iSmo, the onO on Suppuration, and the other, De vre Souveraini The maxims, which contain a sliort 
ft Gangrene ; in 1750, ne republished his Traiti dea but comprehensive abstroca of Quesnay^akystem, were 
EJits et de VUaeute de la Saign^t written during reprinted, together with an analysis of the Tableau, 
his residence At Mantes, and onginaHy published and a selection from variousv ovtioles contributed by 
in 1730 ; and in 1753, he published hb T^aiti dea Quesnay, in defence of bis peculiar doctrines, to the 
/'icvrer Coidtiwr^'in 2 tomes ]2mo. ^ " Journal JAgripklture, ana the EphemertJea du 

These works have been all held in very high esti- rf^toutn^ * in the collection of Qucsiiay*8 economical 
maUon; and an excellent judge has lately given it worim, entitled I%vs/ocrit^,oir ConatUution NaturcUe 
as his opinion, that the TraaU de la Gangrene ia du Gouvemament k flat Avantamx au Genre Hu* 
by far the most valuable publication which we yet mosn, edited byhis friend and schmkr, Dupont, in 1767* 

S ossees upon this eubject" fivery page pf this work, Wh have elsewhere entered at ^msiderable length 
e adds, << is distia^iriied by the some tdent for into an examination ofthe speculations ofQuesiuiy|ind 
accurate obaervathm, perspicuous arrangement, hb followers, witli respect to the constitution or pm 


V The Ephemeridea du Ciftyrn was begun in 1^, and was, for a few months, conducted by the Abb6 
Baudeau, and then by Dupont. It was published monthly, and two numbers make a considerable duode- 
cimo volume. The authors were all Asoples of Quesnay, and xealous econoroista Their dbousstons em- 
braced only the moral and political sciences ; many brant^es of which they have treated with much ability 
and aputeness. There b a valuable £ftae of Quesnay in one of the numbers for 1775, written by the Conte 
d’Alb'on. The fbllowiiw tetract ftom the approbation g^ven by the Censeur to the third number for 1770 
is curious: J'exhoite,*8ays he, ^ do nouveau les auteurs de ce Journal, d resbter 4 la tentation de cri^ 
tiquer— Lebonheur du citoyen tient fl sa confianee«-*-On peut et I’on doft qoelquefots avertir en secret ceux 
qui sent preposes k radminbtratioa. Mak an ne Mi pricier ana pariiculiers que leur propre re/ormOf tt 
non celle ae ietat.* " 

VOL. VI. VARt f. • Bw 
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Qvumiy. litical Mcieliai» and the courMi of fmblie Milth. '(See 
tlw ertkto SeoNOMimand Poutical £coNokiy>) 
Tbft^therelia<good deal of e^ror In them must bo 
but this is far more than compensated by 
tbn many just, discriminating, and original views, and 
important discoveries, which they contain. ‘'Perhaps, 
howevei', the principal merit of Qoesnay, andthaseet 
of wliich he was the founder, does not consist so much 
ip the discoveries they made, aatn their bavmgbeen the 
earliest philosophers who perceived that the institu* 
t ions of society ought always to harmonize with the na- 
tural priacipler on which itisftunded, or, as they 
termed it, with the Ordre naturel ti fMentiel des 
Socieies Poliliquest Eronomical science is defined 
by them to be, ** Veiude ei fa demonttration des 
LOix bfi Li yiTVnXf relaltves d la subsist ence^ et la 
multiplication du genre humain. L’observation uni- 
verselle de ccs loix est I'lnteret commun et general 
de tous les homines. La connaissance universeilo dc 
CCS loix est done le prelimioaire indispensable, et le 
rooycn neccssaire du bonheur de tous.*' (Epheme- 
rides du Ctlot/en, 1 7(^, No. H. p. 15o) It is to be re- 
gretted that, in tnvestigsting these laws, they proceeded 
almost entirely on abstract and speculative principles, 
without ^ufRciently attending to the effects of partU 
culur institutions, and to the various phenomena ma- 
nifested in the progress of society. Bat notwith- 
standing the detective mode in which the econo- 
mists conducted their Researches, they succeeded 
ill establishing and elucidating many important 
principles $ and there is certainly much more rea- 
son to wonder at the general correctness of their 
conclusions, than to feel surprised at the errors into 
which they fell. Quesoay and his disciples established, 
that society was fotmed for the purpose of securing the 
gicatcst possible advantage to its members ; that the 
security of property and the freedom of industry 
were its essential bases; and that the proper busi- 
ness of (he politician was not to interfere to regulate 
the pursuits of individuals, but to protect the equal 
lights and liberties of all, and to secure the utmost 
ficcdom of competition in all the departments of in- 
(lu<%try. And tlinugh it is undoubtedly true, that most 
of these principles had been pointed out by previous 
uriter.s, Quesnay and his school have the unques- 
tionable merit of being the Jirst who sliowed their de-«^ 
pcndence on each other, who presented them in a 
systematic and con^rnlaneous form f and who were thus 
enabled to give a scientific demonstration of the in- 
justice and impolicy of such institutions as igno- 
rance or mistaken views of national interest had es- 
tablished in opposition to them. 

IrT our article on Political Economy we baye 
shown the fallacy of Quesnay’s opinion with re- 
spect to agriculture being the onjy source of 
wealth ; and the experience of all ages sufficiently 
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pirovei that the despotismB 'kgal^ in the hands of an Queiuy. 
noreditary monarch, witboot ootdrqfarces of any kind, ‘ 
which he strangely supposed was the best of all pos- 
sible governments, is about the very worst. * 

Notwithstanding his great age, and the sufferings 
he experienced from the almost^bieessant attacks of 
the gout, the aeiivity of Qaesns^'a mind continued 
unimpaired. II a, said one of bis friends, ms isle de 
Ireute ans sur un corps de quatre^wngtSs He con- 
tributed, subsequently, to the publication of the 
Phusiocraiie^ many acute and ablearticlei to the 
M^emerides da Ciloysn ; and continued wholly oc* 
cupied with these studies and mathematics^ to which 
he had latterly begun to pay considerable attention, 
till his death, which took place at Versailles, in 
December 1771; in the 80th year of his age. 

Queenay was a man of the most inflexible integri- 
ty ; the nicest sense of honour ; mid the greatest 
Tudence and discretion. Though highly esteemed 
y the King, and lon^ resident at Court, he nevea^ 
Intermixed in the inmgnes of which it was the Con- 
stant theatre. No one ever scrupled to express him- 
self freely in his presence, nor was the confidence 
placed ever betrayed. 11 recevoit chez lui 

des personnes de tous les partis, mais eh petit nom- 
bre, et qui toutes avoient une grande conflance en 
lut. On y parloH tra hardtment de tout ; ei ee qut 
fait leuf eloge et le sien, jamais on na^ rien repite.* t 
To the utmost frankness and sincerity, he added the 
easy address and polished manners of a courtier and 
the intelligence of a philosopher. No man was 
ever less solicitous of distinguishing himself, or more 
careful to offend the self-esteem of others. His con- 
versation was animated, without the least effort at 
brilliancy. So much, indeed, was he averse to 
every appearance of pretension, that he was in the 
habit of veiling the most profound remarks and ob- 
servations, under the form of apologues, which gene- 
rally referred to some subject connected with rural 
affairs, to which he was always particularly attached 
He was most indulgent to the faults and errors of 
others, provided they wore unalloyed by any taint 
of artifice or baseness, foi which he never hesitated, 
whatever might be tlic rank of the party, to express 
the utmost contempt. Quesnay was truly a patriot 
and a philosopher. And wc doubt much whetbti 
another instance can be produced of one who had 
lived so long in a profligate and luxurious Couit, 
unsullied by us vices, and aloof from its contentions , 
and who preserved, to an extreme old age, all those 
generous and kindly feelings^ with that unobtrusive 
but ardent zeal in the cause^ of hdfmanity, and that 
love of speculation and profound inquiry, which dis- 
tinguished his earlier years. 

Quesnajr, says Madamh du Hausset, etoit un 
grand genie, snivaot ^opinion dc tous ceux qui 


* We arc at a loss to conjecture the grounds on which Mr Chalmers has presumed to affirm (Biographtcal 
Dictionary ^\o\^ XXV. Art. Quesnay), that the economists abused their influeqce by circulating democra- 
tlcal principles^'* It would be quite as correct to sBy,^that Locke and his followers had abused their in- 
fluence, by circulating despotical principles. 

f Journal de Madame du llaussei in the Melanges, ^e, p. fl77« A.striking fnStaucf of the confidence 
placed by the most dpposit^ |>artie8 in Quesnay is given in the second wolume Of Marmontel's Memoirs. 
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QuMnajf r«?oit coami 6C de pltn im boqidto fort gab II 
II aSmoit causer aree moi da Ifi cauapagDe ; i* y avois 
nadnow^.^t^ elev6e, fliloie AiUdit purler dee heroagea de 
Ndrmandie ec dtt Poitou, d# la richesse dea femiera, 
et de la manlere de eultllren Cetoit la meilleur 
bomme do moiide, et la plus eloignd de la pfua petite 
iMrigue. li etoit bien pitta ocoope k la cour de la 
meilleuremaniere de oultiver la terre que de tout ce 
que t'y paaaOit/* (Mehngeh p. S43«) 

Taudis,^ aaya Marmontel, que lea oragea ae for- 
moient et so ditsipoient aui-deabOus de reotreaol de 
Quesuay, il griffonnoit ses axiomes et set calcula 
d'dconoDiierusiique, auasi tranquillc, aussi indifferent 
d ces mouvemeiis de la couri que a'tl en eCtt d cent 

licues de distance. Ld basi on ddcidoit de la paix, de 
la guerre, do abojx des gdn^raux, du renvoi des mi- 
nistrea; et noua, dans rentreaol, nous raisonnions 
d'agrieultore; nous calcullons \oproduti net, ou quel- 
queloii Uoiii dtnions gaiement avec Diderot, d'Alem- 
*^rt, Duclos, Hclrdtius, Turgot, BufTon; et M.me de 
Poinpadour, il8 peuvant paa engager cette troupe de 
philosophes d desccndre dans son salon, venoit elle- 
indme les voir a table et causer avec eux.” 

Dr Smith was well acquainted with Qucsnay. He 
frequently met with him during his residence at Pa* 
ns in 17S6; and while he bears the most honoura- 
ble testioiony to the ** modesty and aimplicity * of 
his character, he has pronounced his system to be, 
with all Its imperfections, the nearest approxima* 
tion to the truth that has yet been published on the 
subject of Political Economy.*' (Wealth of Naiwns, 
Vol. III. p. 28.) So highly, indeed, was Dr 
Smith impressed with a senile of his mciits, as a man 
and a philosopher, that it was his intention, had be 
not been pi evented by Quesnay's death, to have ib« 
scribed to him the Wealth of Nations, (Mr Stew* 
ait’s Account ^ the Life and Writings of Dr Smith ) 
Quesnay had a aon by his wife, to whom he was 


imitird when at Mtoteat Hq git9 him an ekeel* QuaaMjK 
lent education i and ekbibiled a atriking proof of f 
his diaittterestedneiajby eonatancfy refuaing |o solicit 
for him any piaoa or ittuadoo under govemmeott'’’^^'^ 
Hkia ton uUimalalljr aoulad in the country on an 
estate near BeauTW. Ohe of Quesnay's grandsons 
was appaipted by Turgot to a place in the admi- 
nistration; and another (entered Uie army# and acted 
as a captain of infantry at the battle of Jemappes. 

No man was ever BAore esteemed by his friends 
than Quesnay, and nope over existed who was more 
ready to do aU in hia power to advance their inte- 
rests. Mercier de la Riviere, Ibe author of the 
work Sur Fordre NtUurel et Essenttel des Somites 
Poluipiet, and who had been Intendant at Marti- 
nique, seems to have occupiedtbe chief plaqp in his 
esteem, and was regarded by hfan as the only person 
in France who was qualified to conduct the aidmtm- 
stradon of the Fimmcea. He was also much attach- 
ed to the Marquis de Mirabeau, Turgolv Dupont, 
the Abb6 Baadeau, and the other Jeadiog^econonustS, 
who wilUngiy acknowledged him for their master, 
and enthusiastically exOrted thamselves to defend 
and bis djoptrtnes. ** Tbo economists 

were in teaUty> and tM ooierely in appasrance, a sect 
of philosopher!. 

Soda fuit lervare ittodam, Saomqni tusri 

Nstunmquc oeqni, noouquo impoadoit reto, 

Mec dbl iA tolo acnitum ae eveoim nmndob ^ 

They acted from honest seal for the truth, and not 
from fashion, eccentric tastesi or the love of singula- 
rity; their sole object WfU| to enlighten and improve 
mankind ; and to U;em, among polHical inquirers, 
belongs the rare praise of having first pointed out the 
natural order of things, or the mervea course of na- 
ture in the conduct of the world, aa the example and 
guide of human policy/ (s. s ) 
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Round *ru(i RADNORSHIRHJ, ao Inland county of South 
nnd r xtent. Wales, bounded qn tTO north by Montgomeryshire, 
on tlic nest by the counties of Cardigan and Brecon, 
on the south-east, Igr Herefordshire, and,on thanorth- 
last by Shropbhire. Its extremities from east to 
webt are twenty miles, and fVom noitli to south 
twenty four miles, as under, lusurfaco is computed 
to measure 426 square mdea, or 272, d40 English 
statute acres. 

,, . , The population )n 1811 auMHtUtcid to 20,900 

•tTiiuui and in 1881 to 28,503, of whom 11,500 

were males, and 11,203 female* llte total sum 
charged to \ho prqperty-tax in 1811, under the 
heads of rent of land and tithes, was^ foir iJmi former, 
L. 88,250, and for the latter L. 9373. On bpmparing 
these numbers with the ether reUimi of Great Bri- 
tain, it appears that this county is the lowest in nu- 


merical population, except the cdunty of Rutland , 
idthougb its annual rental is h^er than either 
Anglesey or Merioneth. 

Thia district of country continued under the Ju- Junsdutioi' 
risdictiou of tlie Lords Marchers, until it obtained and Divi- 
the privileges of a county by act of Henry VIIL, and**®*'® 
was divided into tho hundreds of Radnor, Knighton, 
Painscastle, Rhayder, Colwyn, and Kovenlleece. By 
the same act it was also empowered to return two 
members to Parliament, one for the county, and one 
for the contributary boroughs of Radnor, Rhayder, 
Knighton, Knuclas, and Kevenlleece. The county 
is farther divided into^ paririiev and townships. ^ Ihc 
former are flRy-two in number, and are all in the 
diocese of St David's, except five, which are included 
in ithe English diocese of Hereford. New Radnor, 
said to have been at one period the principal town 
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lUdDorshire. 2t DOW D jHwwpoor yiH«^ ; it wai an iMfoatlmougii 

^ by pralcnflilfci^ and has also^iod cfaariarigraatedfy 
QttO^n Eftaatoh, and by Goorge II. . 

Fnee of the ^ '^w^thirds of tho whoJo aroja of the county ore 
Country, agpi^ed to be uninclbjwdy iii^* Uncultivated An 
extimsive mountainooB traoii naady in the centric to 
usually. caUed the Forcsti though there ^ if.no rCjjisoB 
to believe it was ever covered ^ith trees. A part of 
this range still bolongs to the CrOwni . althoii^ the 
forests of Radnor and Dhithvagh have botli.b.een 
idionated. and are pow held by Thomas EKanuaod 
Lewisp Escp and Ricbard..?ribe» Esi}r. as.» foresters. 
* There ia nothing ycmarkable la the circumstonces or 
cbaraoter of these dtouutaios; the. summit' of which 
was aBoertained> by Colonel Mudge, to be 2163 feel 
above thetlevol of jthe sea. Within their limits.is a 
torrent, called by a name, whiob, when translated, is 
** Water.breaki-its neck/' that falls abruptly jQrom a 
height of about 150, feet. The Jilgher rangef pro- 

duce only heathi but tlie sides and lower iiartf of the 
hiiJs, which are less exposed' to the winasi are en- 
* tirely doveted to Uie pg^turage. of sheep and small 
horses. . The . nortVwee, tern . angle tb^ county is 
''' mottdtainous and unii>elosed|and itwas ia the re- 

cesses of these wildft Aat.thi3%riftisli mopaeobj Vor- 
tigern, retreated frops Uie Saxona.. On/^the eastern 
ami southern districts* the valleys are wider and more 
fertilej and abound with small rivulets 2 -the hiJU are 
i||ss elevated, and are parttoffy cfethed with wood. 

. 8piUndCli« this county Is ds varied in quality as 

mate. its position to. ia clevstihu* A small ^irtiao,of the 
aauttiern angle is composed • of tlm fertile J'od .earth, 
which , piwvails in the^a^luinifig coucjdos ni Brecon 
and ^Hereford. .. The on the western side 

are chiCdy orihw primary tUtb rpcks which ebouod 
in Walesa <aplj|^1h^ev,vh4^ between these mud 'the fo^ 
rest iiavcif JB^uantiy>:Ptoy^ substratum retentive 
of water. ^ lue forM, amltlie oths^r subordinate 
hills connected with it, consist pf.%ylaiey rock, con« 
taining a portion of lime, which Amntposes rapklly 
on expoanre to the atmosphere.' - Jm valleys to the 
eastward of this range are chiefly of a fertile loamy 
soil, incumbent on an exttome^ absorbent gravel 
The climate is wet and atorttiy, and the spring months 
are particularly cold and ungeblaK It is, neverthe- < 
less, healthy; there are. no peculiar or previlent 
diseases, and the Inliabitants ar 6 ..s|! 0 bust and long 
lived. 

itirera and '^'he prineinfll^lVer is the which enters tfee. 
Lnses. county at Baiwn^'y 'Coed, And flbwt to the south till 
it divides.it fromJSrecoit. jts tributav^.kireains are 
the<^Elany the Ithfon, the Edda, atid'thc Msekwy. 
The river 'Tcrtic flows on thife eastdrh border, and 
continues its couive by Lud(qW'to,lli01Sevcri). The 
Log and the Arrow, in the tborn^ wntraf parts, form 
considerable streams before they' enter llio county of 
Hereford* lliere are somd: email lakes or pools 
rm^oirlng notice onW aS COnti'Ihlithig^to the beauty 
efl^ the scenery. These ^tonbychllyo, 

Hendwcll Pom/ end Lljfti*&wyd/ A cataract, at 
RhnyUtor, was fcwmeriy^ndobject much visited by. 
traveitemr but the’^ 'cdhstruGtion' of a bridge 
wlfleiietf riiw ehiihnel>* end much orfts w 

vomnrkablb^atoefim'^ : ' 

Agticttiun^j .« The agfMiluire'of'^ibb'lciite^ to gradjsaiN'.lnK; 

proving. Irrigatioitt boa ^Cng been praettoedT to a'*^ 


constteable ' oxlenk|^aQ#f(K^ abserbsat BsAwwklre. 
soils Are found to bt|lifg% WieieW the pro- 
oess is net imnductdl^ito «i§k!bpsO^^^ 

Lfiito to^abimdantly'^fedM^ iscbMIy 

supdM from a, valual^Jtostotnm.:.o near Old 

Bad^^^y The,ploughing was naneUf perronned by 
two oxen^ and two homca^,b(it mrew ore: now seldj|i 0 
nsec^ end the>plough wirii two AP'see is in gradoU 
adoption. The implements of hnsbandiy are^ for the 
most pnrl,< in a rMedo^m« . Moiit of; the fluini con- 
sist Of ah equal porjtioitiief arable and d. gms lead 
The letter to gebeMy>appropriahtd/teuh%'d^^^ 
and .{[he young cattlemans reared; on the more, htliy 
andimren s|>ot8.^ Almut one^Bftb of the county is 
uffoer the plough, and one«4cnth meadow : the re- 
mainder to generally used for- sheep walks* « 

, In the mountainous distviots. the cattle differ lijttle cattic. 
from those which are common in tbe^principality of 
Wales, but in the more fertile parts the Hereford- 
shire breed prevails. The sheep are small, and whoxt^ 
fattened/ their mutton, is exceUeni; the horses mso 
ar^enerally siawU^ etreng:, and hardy. 

T%ere to Iklle^ commerce carried on in this coun- 
ty, and tlifei only maautaoturea are of flannels and Aianui'ic- 
coarse woollen cloths, • which thV inhabitants make ami 
for their own use- . Cattle,* sheep, horses, wool, but- 
ter, and, from the south-east districts, a surplus of 

f rain,. are sent annually to the markets of England, 
lie county to not'Juiow.n to contain any valuable 
minerals. A lead mine has been ‘opened and abiiR- 
doned, . and, in some places, an uncertain belief has 
ptovaiied of the existence of copper. Various mine- 
rid springs are known, and Llandrindad to a place of 
resort on account of the medicinal qualities of its sa- 
lliio sulphureous, and. chalybeate wells. In 6evcr.al 
other parts are similar springs, the properties of 
which have not been. accurately ascertained. 

There.arc' many vestiges oAntiquity« The Ab-Amiquitiei. 
bey of Cwm Hir sjtood formerly in a singularly retir- 
ed and romantic situation on the banks of a rivulet, 
which runs into the Wj^e. A small vestige remains 
of a castle at- ,NeW Radnor, which was assailed and 
destroyed by the irregular and wild Glendower," 
previous to the battle noticed by Shakespeare, in 
thoflrst part of Henry IV., whcii Mortimer was 
taken prisoner. It was fought at Pilleth in this 
county. .A .Boman road, which reached from- 
Chester to Caermarthen, traversed this county, en« 
tering its conflnea on the northern extremi^i in 
the uireetiott bf Newtown^ following the valley of 
Iheriver ltheli,.and cresflitg-the into Breck'^ 
aocksidrei neeap the town qf Beulih. At Cwm, near 
IdandrioMi. thevmAAito^e- Romnh station, on this 
roAd, 8iwseiR ^^hibfew^ ; ' 

TM ttirldAr^ and tb)^ present population, 
are aa foHctora l^^Pftoiet^ 1^; Knighton, 1000; 

Rbayder, 647. Tbe'priddj^l^^ are^ 

fllaoMO Pai1c>''!Bdw^ Esq,; Maeslowgh, 

Waker WHfcifW,''Rs<^ ; 'Hto|i^ Court, T. Firankland 
Lawton E^. J WelUteld, D. Thdmaa, Esq. I DowntoHj 
P«#eifiil ; PMtnvbttwtHaU, J. C. Severn, 

Etq. ; ond No, add, 

• MOU#’* South Wakt, 

7\rar 

throng VStOk Width («r. ir.> 



recorded, in F4njrland and IVales^ have been JoU 
low, for the last Tx^etdi^ Years. (From Parish 
Re^iJer Abshact, p. Ij^.) 


‘POPULATION. 'V 

Popftlauon. phe Numbers of Marriages, Baptisms, and Burials, The Numbers of Marriages as estimated for Five and FopiiWoii 
recorded, in England and IVales, have been a^ JoU Ten Years, have been as follow, (Abstract, p, 25.) 
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Medium Ave- Medium Ave- 
nge of Pivc rage of Ten 
Yenw. Ycarf. 
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60,741 
64,238 
66,722 
71,363 
72 205 
74, 91)8 

8‘i.9.53 

89,012 

93,073 


56,5275 

59,892 

65)479 

71,784 

79,231 

.85,985 


(iineial Summat y of ilotMt, Fan'ilics, and Persons, in 1821, in Great Britain, ^c. 




Walts. 

bcollAnd. 

Army, Navy, 
and Stamen. 

Cireat Britain. 

\innbcr of lloiisch . .. . 

2,o;(’, 117 

140,820 

356.5.36 

• 

2,533,673 

Murnb( r of Faniilia?'* ... 

2 ) 16’, 7 17 

1 1.6,706 

447,960 

... 

2,941,383 

IVnonb, Males 

5,1S!(,79 

350.487 

983,.552 

319,300 

7,137,018 

I Vi '• oils, I'V malts 

5,777.7.58 

366.951 

1,109, 90t 

... 

7,254,613 

Total of IVrsoiih... 


717.438 

2,093,156 

319,800 

14,391,631 

Totii ol'lVcaons in Irdami 




6,846,949 

Total of* l•eri>olls in tlie IsUiul'* ot tlie BntUli Seas .. 




92,122 


GiJiul T»t.il of tlip Population of the BritMi 1-laiiils, in 1821... 2I,3‘.H),802 


Summaty and Comparative Statement of the Hnumeralions of 1801, 1811, and 1821. {Abstract, p, 8.) 



Population. 

1801. 

Intnaso 
/If) CiiU. 

l>iniiniition 
ftpr C^ni 

PupllUtlOD, 

1811. 

Increase 
per Cint. 

Diminution 
per Ctnt, 

Population, 

J8J1.' 

Kn^l..nil 

8,3.11,434 

5 11, .546 
1,.59.9.0()S 

Ati 

13 

... 

9,538,827 

611,786 

1,805,688 

18 

■ 

11,261,437 

717,438 

2,093,456 

Walts 

Scotland 

« 

Army, Navy, &c 

Totila 

10.472,048 

470,598 

14 

30' 

do 

... 

11,9.56, .101' 
f)10,.5(lt 

ni 


14,072,331 

819,300 

10,912,616 

15 

... 

12,59(),803 

n 

... 

1 4.391,6.31 


The Ceiihusu* were- 1 ikcn -o 'll I f'cted by the respective Acih oii the lOih of March, in i/ie yctir IS(>!, 
on the 27tli ol May, in the yc.ir 1811 ; and on the 28th ol May, in the year 1821. 
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EEFRACTION, DOUBLE, AND POLARISATION OF LIGHT * 


Fidari^on Until 8 very few years since, the (greater num- 
of Uj 2 ht. Hjgp natural philosophers, and almost all mathenia* 
tical opticians, were a^^reed in considering ilio rays of 
light as composed of extremely minute molecules, 
darted, in every pohsible direction, hy a luminous 
body, with very great velocities. The form of these 
molecules rcmuined undetermined ; but as it was in- 
ferreef from some observations, made long ugo, that 
certain rays had not the same properties in every part 
of their circumference, it was natural to compare 
them to little magnets, and to suppose them possess- 
ed of poles.' lienee the appellation of a polarised 
raij was applied to every ray of light, so moditied, as 
to exhibit the polar properties of its molecules. VVe 
iliall begin this article by describing the different 
methods that have been discovered for obtaining 
polarised rays. 

Sect. I.— O/’ Double Refraction, considered as 
a Mode of polaiiisino L,ight, 

Supposing a pencil of nalurat fight, that is to say 
of light coming directly from a luniinou.s body, with- 
out having undergone any change by refraction or 
by reilectiun, to fail upon a crystal of carbonate of 
lime, perpendicularly to one of its surfaces, either 
natural or artificial : this pencil will in general uii* 
dergo a bifurcation as it enters the crystal; one half 
of the incident light continuing its course in a right 
line, according to the ordinary laws of refraction, 
and the other exhibiting a very remarkable pheno- 
menon, and assuming an oblique direction, notwith- 
standing its original perpendicularity. The former 
half is called the ordinary pencil or ray, the latter 
tile extraordinary pencil or ray. The plane passing 
Uirough these two pencils must obviously be per- 
pendicular to the surface of the crystal ; this plane is 
of great importance in the phenomena of polarisation, 
and it is dcaominated the principal section of the 
crystal. 

According to this definition, it appears that every 
ray of light, at each point of incidence on a given 
crystal, will liavc a principal section corresponding 
to it ; and wc have only to observe that ah these sec- 
tions will be parallel to each other. In a rhomboid 
of fcoluiid spar, the principal section cuts the natural 
faces of the crystal in a line parallel to the diagonal 
joining the obtuse angles of the parallelogram, and 
dividing it into two equal parts. 

Now, ilic ordinary and extraordinary rays both 
acquire w’ithin the crystal new properties, not inherent 
in the direct light. > 

In order to show this, it will be sufficient to re- 
mark what happens to these rays when they full on 
a second crystal which has the properties of double re- 
fraction ; and. first, with respect to the ordinary ray. 


which has preserved its rectilinear direction without Polarisation 
deviation. of Light. 

If the principal section of the second crystal is 
parallel to the principal section of the first, the ray 
will undergo no double refraction in the second, but 
will continue its course without any subdivision. 

Rut if the principal sections of the two crystals arc 
perpendicular to each other, the ray which was or- 
dinarily refracted in the Jirsl crystal, will become an 
exit aordi nary ray in the second ; and will he refracted 
obliquely when its incidence is perpendicular# Rut 
when the principal sections are neither perpOiulicu- 
lar nor parallel to each other, this same ordinary 
ray will be subdivided in the second cr}btal, but its 
portions will be of different intensities, except 
the sections form an angle of 4-5° with eacli other. 

The extraordinary pencil exhibits piieiiomena of 
a similar nature. It remains an extraordinary pencil 
in every crystal of which the principal section is pa- * 
rallel to that of the crystal which has transmitted it, 
and becomes an ordinary pencil when the principal 
sections arc at right angles to each other; it is 
subdivided into two pencils of equal intensity, if the 
two sections make an angle of 45" with each other, 
and in every other position, into tw'O pencils of un- 
equal intensiticK. . 

It is very easy to verily these propositions by ex- 
periment. We place on a horizontal tubJo a piece of 
black paper, and draw two very fine lines at right 
angles to each other, with a white spot of a certain 
magnitude at their intersection ; and lay on the 
paper a rhomboid of calcarious spar, and with oiis 
eye immediately above the spot we see two images 
of it, situated in a line parallel to the shorter diago- 
nal of the upper face of the rhomboid. One of these 
images is seen in the true place of the spot, as is 
easily a>ccrtained by two lines which cross in it, and 
of which the portions not covered by the crystal 
point at it ; these rays have therefore undergone no 
deviation, and have been ordinarily rcfructed. The 
other rays have been bent, since they do not pass 
through the true place of the spot, and therefore af- 
ford the extraordinary image. 

We now place a second crystal on the first, in such 
a manner that the shorter diagonals of the faces in con- 
tact may be parallel : we still find only two images of 
the white spot, but they are more remote from each 
other. The one retains its natural situation, whence 
it follows, that the rays which afford it arc no more 
deflected from their course in the second crystal 
than they are in the first, and Jthat they have ulw^ays 
remained ordinary rays. With regard to tlie second 
image, since it is more remote from the true .place 
of the object than when seen through the first crys- 
tal oifiy, it is obvious that the rays,, which have al- 


• This article has been obligingly furnished by M. Arago, and has been translated, with some additions, 
by a distinguished friend, already well known to our readers. The state of the author's health will, it is 
hoped, be received as an apology for the very great and unexpected delay which has taken place in the 
completion of his undertaking. — Ed. 
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rjlMwaiion read} been extraordinanly refracltd m the loiver 
ot I ^ rhomboid, hivt iindLigone the same kmd of itiiuc- 
tion in passing tliiough the uppti. 

It \^L only tub'll the upper rhomb >h 1 lound tlic 
verticil liiu, s> is to icmove its piincipil siclion 
fioin Us pirilh 1 p isition, each of the two im igts wdl 
bv. subdivided into two otiicis flu ni w im ijjtb will 
at fust bt \Li} wtik, their inlcnsUv will augiiicnt by 
degitts at the cxpinsc nl the oii^mil iniigis, in 
pi porti )n Is Inc in^lc ioriiiid b\ tiu two stctionb 
b(coinis(>rL ltd, ind at list, win nit is iii^hl uiglc, 
tiic two pi miitivc mi will li ivt di ippi lied, ind 
till new ima^i s doiu will rimiin One oi thdii 
will li il i ill t me h )m the tnu pi ici ot the spot, 
m the (liieetionot tin slintd dii^md ot the uppei 
rhomhoid, ibout e ] i il to tin risult i tiu d niblt re - 
fi K tion ot tin s ( OI d ci}st d if it we i s p n ite from 
the lust 1 ills im u i^ tlieuluc f nniLd h\ i iv'' 
whieh II ivi ne n reliietid oidii iiiiv m t'u fiist 
md e \ti i )i Im iiilv m ih si e id Audit 
Willi) dpi il > m in il st lliit tin otini n 1 is de- 
rived on tile i nil 11 tin n i i)s iil letcd at fust 
c\ti indmiiiU md then oidin mi}, in the icspcctive 
ci}st ds 

\s II IS diflieidt to pi(n.uie \ i> tliuk ihomboiels 
ol ciihoiiic of Imi til it at ipiiti ti inspiunt the 
-i me e\}) nm I miy be jdliinud by me ins of 
tw p ism (III out ol doubly rcti letmg ei}sti‘i, md 
rtinldiil ulii niilK by c m )ini i,, tliiin w itli prisms 
ot eonini ui ^1 s jil icd with t leii hisis m opposite 
directions I In t, i iv) sum icinointu piisms, 
pi u d on L ell ot’ui, th nni.e oi \ \ indlv ippcus 
(]U idi ipli Ol d mhk id ndii ^ to llu iiluive pisi- 
turns ( t il ( ,rmeipil teUon we tli s si e very dis- 
tinctl} tint ill mn^ wlneli di ij lu ii iie niteon- 
foundid willi the <llni t i Im! 1 1 it tiny become 
famtei v,i i In ill} while the ollieis meieie in iii- 
tcn''ity by the *' mie d ,^reis 

It ipp 11 then lust thu tin diied li^lit is 
aj7/s // / / / ml) two pel Ills m Its p isM^e tin ii„h 
tin niliiiltn s ot i cry til el cuhonce ot liun 
and on the eontriiy tint tin luht ot wliu li eitlie i 
ol the two pt icils is eomjmseel, win n submitted to 
the lelion ot such a cr}std, in smiu / ntuidn post 
1wn\ of tl e pniie )>al section /s iiol diutUtl md giVLS 
but I sii ,r|( p ni il 

^e( mdi} (lie two im i(;( s luinislied b} tli^ diiiet 
liglit il .ve ilw i}s m ( ///«/ ot hri^ litness but 

tin li^hr oi tin (Jidinny o (\tii)rdmiiy pcneils, 
when It undir,;)es i fuither dull )le uti letioii, give^ 
ilmost dw 1} mi i^( s ot uneepial mteiisiins 

II me It toilows tint in tin let ui double left le 
turn tills list li^lit Ills ree Lived some in w properties, 
b} wliieh It nil} alvviys be distinguished from lu 
turd light 

But aie these properties lueessmly of such * 101 - 
ture IS to be meiplieable wi bout supposing the < le 
nientiry molecuKs ol the nys ^o p iss( ss ceitiiii 
poles > llTib IS a (lucslimi whieli we ire now to ex- 
amine 

We will suppose tint a ilioiiibonl of eiibonatc of 
liineMb pi iced liorizo It illy tint the. menlent light 
falls pel pendicul irly on its uppd suifiee, and tint 
tile pm eipU section, wnieh will be veitieil, is in the 
plane of the meridian, or that it luns north and south 
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observing, however, that these directions aic 
chosen to fieiliUte our eonipiiliei siun ol llu t lets, of 

Ihe ordmii} pencil affoided by this ei}stal, when 
It IS subiiirttel to the action ot a new riiomboid «:]• 
mil 111} pi letd, tint is to sa} li iv ng il o its pimei- 
pil sietion in the pi me of the iiieridiin, pises 
tlirju^h It, as ivl hive seen, witiiout litei il n fric- 
tion, md ennimues its com in a iit^lu line, le- 
m imii i^ in 01 dm iry i ly 

But when tin piineipil stcHonoi tin (conderyb- 
1 11, being bliil vei tie il isdiuetidfi 11 e ist to west, 
the 01dm uy la}, ti nisuiitttd hy tin tnsL er}stul, wilt 
be fell leted I itei di} in it, lUliougli it tails perpen- 
die 111 Illy on the surface, ind will beeoiiie. an exti i 
ordin 11} I ly. 

In the lust e ise, the piincipil section of llu 
eoiid ihoiibiid mtcisected the ray, 01 the luminous 
nioleeiihs supposed to eompost it fioiii noitli to 
s mill 111 the sLCond tlie^e molt cults w ere mteneet- 
el tiijiii ( 1st t) west If nny In rt nuked ill it 
tins iH the only eneumstnui in wlueli the eases 
diflet iioiii eieli olliei, the 1 ly filling 111 botli easm 
on tin sum p )Uit of t le eiystil, and in the biiim 
ingul 11 dueetion. it inusL llu idoie be eonelnUd, 
tbit III the ri} of li^lit 01 111 tin eiennnts ol wliieli 
It IS t irnicd tin iioith md s nith sides must hive 
dilleient propiities tioin lliose ot the i d<t md wist. 

When we ulll}^( tlie e \ii loidm 11 y pemili itli the 
second Cl ystal, it the pimeipd sictnn mltibcets this 
pencil ironi i 01 tli to south it iimhigoes the exlia- 
ot im iry t^ii u tion lint it t >11 )ws t n oidin u ^ com e 
when til iiin pi iin mlei eet it 1 in e ist to we t, 
wiueh Is e\iet\ tin eontiiiy ol wh il okuis with 
iheoidmiry pined I lie nnlli d smili sides of 
tills pencil 11 ivt the I dole the [iropiitiis ot the e ist 
and west Sides oi the e\ti loi linaiv peniil md tin 

I veist mu Is tliLie uiy othei ditlcieiue between 
the pencils (liesidis p issi ssed ot biiiiii 11 pi p ilies 
ire only dill ii fitly diieeted so t(j it it we could 
e iiise uiixti 101 iiiiny I'ly ti insmitted b} iii} ciys- 
til t) nuke a ([uiiUi ot a tlV ilulion on list It, a 
would be impossible to dibtnguish it fiuin the oidi- 

II iry r ly tli it Ii is In en s( p ir ite d li om it 

When nilui d plulosopinib s ly ol i lonist ne or 1 
niign t th It It h Is |) ) 1 s tiny iiieiely iindi ist md, by 
this espies ion ill it eeitiin points dxiuf tiie eiieum- 
feieiui oi tin 11114 piopirties whi hd) 

not belong i itliti it ill, 01 in tin ime di ee, to the 
otiu r p^ris oi ihe cue umfeii nee It was ti en ( (| 1 il- 
ly oiled 1 1 biy ol the oidmary and exciiudmny 
nys deiived lioiii the bubdivi ion ot nil uni light 111 
the eiystds of eiiboniti ot lime, that tin y hit p 
or wile pdtns I It is only iitCLSsiry n umul, 
in otdei t) ly ud extending tin in ilo^y lidwiiii tin 
lays ot li^lit md the niigmt, biyonel its piopti 
bounds, ill it foi tveiy eleii ent oi the riy, the sides 
01 p )ks (h lint tl ( illy oppcisite U» e leli olhei tli it is, 

III tiu pisiinnln i '-npp sed tui illustifition, the noidi 
ini s Kith poles (* tlie ordmuv ri}, ipp( ar both I 1 
po sessexielly the smie pioperties, and it is it tin 
ingular distune ol 9t) lioiu these points, tint is on 
u perpendieul ir to tlie line tli u ) )ins tinm lint wi 
find in the same lay poles p )ss ssid ot (fiHi um pro 
perlies ind il we compile with e leh other the tw j 
pencils transmitted by n given eiy l il, the pales p » 
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Polari'iAtifii of ll)C sanu* pioporlirs will l)t‘ situated in di- 

of r(}(^lion 6 peipciulic iil..r to (Mill ollui. 

IaI u^ oiK'i* inotf tnimukr tiu* t>\o ra)S iransinit- 
Ud by a cT^stal of wliicji Hit* luituip.il ^e*iMion is mij)- 
posid to bo in tlio piano of tiio iiundian. 'llioic is 
110 roasoii wiiati vor lor assigning iho di noininjitioii of 
poles to tlu* noitli and south sides ol the otdinaiy 
ray lallier than to tile cast and west ; hut as it is iie*- 
ccss.'ii) to make soiiu distinction, it li.is luiii pi ne- 
rail) .ipKed to apply t)ie n.iine ol ])<di’s to (lit imiiii 
and south sidts. liciu'e it h.is been louai to Sct\, that 
Uic mdumnj ruij is polarised m the uj tht jmn- 

u pal icc lion : which is as imicli as to say that the 
diH'ercnt cleini iits oi the tay havi^ the laces, wlm ]i 
wc have called poh s, s|ti);it(‘d in tlial plane. 'Du* 
rxlruotdirtttt ij }nt/ i\ pola) i^rtl pt i pt ndn ttlai lo tin 
ptincipal .\n'!ion : its poles are situ.ited pel pt lulicu- 
lar*\ to that plain, since it becomes perlecrl) sunil.ir 
to the ordinary ra) , when it is made' to dt'sciihc a 
(*0111 ill oi a 1 evolution round it^(lf. 

Whin wi h.ive atTi\ed thus far, it becomes natuial 
to ask whetiui vve me to suppose that tin* scpaiation 
of the iij^lil within the ti >sl il has uf-ru poh s to the 
inolccidcs, or that (he poles, .ilieid) pnt r/W/z have 
meri'l) been turneil toW4irils the same pomtsot space. 
Tills ipustioii is a vei) dilHiult one: but we ‘ball 
find here.diir, d' noi a deinonstiatimi ol' the sicond 
hy[)otln'sis, at bust some plausible n ason for ad< pt> 
in^ it. It will heie he suffii lent to lemaik, (hat the 
inodilication, undeipoin b\ the r.i>s, is cntiri ly iiidc- 
pindcnt ol'tlu' nature oTtliL crystal, piovided that it 
onl) pi()duce a double imapi*; and that tlio piieiio- 
iiiena piesented b> two ihoriiboids of c.dcarinus spar, 
placed (111 each otlKi*, would be leproduced, with tluar 
ininutC't details, if we coinbineil, lor example, one of 
the‘‘e ihoinboids with a crystal orcaibonate of lead : 
nr if the first <.r3stal were of sulphur and the second 
of (pj irt/, or of sulphate of li .riia. 

lint It IS not «nly in the phenomena of double re- 
fraction th.it the particul.ir piopirties ol polaiisi'd 
rays ar<' exhibited; the nj/iction oi thiser.ivs, .u the 
suil.ici's ol tmu'^pmvnt Unlns^ alfotds also a inctiiod 
of (//s/i'z/pio^/i///:^ them from common liL'lit, 

Whin a peiud of natural li^ht tal s (mi a tran pa- 
rent nniror with any inelination whatevtr, it is divid- 
ed into tw o paits , rhe oni [lisst's tfroupii (he s(,b- 
stance of the iiiirroi the other is ulliittd. 'I’his 
latter poi lion Is :ilwa,s found m tin' plane, p issiu^ 
throuLih the piiinitive peiu il, and the line pirpiiuli- 
eul.ii to till* suif.iee; which is called iUv piatn of n- 
//tiZ/n//, and which must he carefuliy distinpuishi d 
from the njltcflno \u}fai'c. 

If we MOW jilace the princip'il section oi a douldy 
icfiac'tinp (uvstal in .i vi'ilieal position, aiidtliiow a 
pencil of common h^lit perpendicularly on its sui- 
face, ri’ceiviiiL^ the two cmer';iM}^ jieneils on the 
lioM/uiiiai siulaee of some w.itei : and let us sup- 
pose the ordmar}' pi lied td niidA' with tlu* Mirface 
of tile licpiiil .in .ei';le of 'I? lo'; Qthe crystal bi U),^ 
held in a poMtimi iru lined to (be hori/.oiij ' 
pencil will under|:o a ])artial niUition like tin* dk 
reel lii'bt, vvlnh* the i xtraordiii ir\ j.incil, wlun its 
an^h of incidence i-. ah i 117 • 1 , wnl inlir t hr li- 

quid com pit tvl if, Mil hunt thr itjhithn aj any of tls 
moltudc\: a cli.iracti r w hicli constitutes a maiked 
distinction between thh pencil and tlie natural ll^bt. 


All Ollier circLimKranc es of tin* experiment remain- i*ulari5uii<»n 
ing the same, ht us now cause the crystal to make figh** 
one foLiiili of a levolution round ibe incident pened, 
so us to bIill^ the piincipal seeLion into a position 
perjiendicuiar to iks first situation : we sball thin find 
(bat the oidiiiary pencil alone will be iiitiixly Iranc- 
inittid tiy the li(|uid ; the other will ui'dergo u par- 
tial nlhetion^ exactly c()ual to that which we had 
tii-t observed m ibe oidinar\ ra} : tbe expi'ninent 
alfoidii'g a new proof, th.it the two ra\s only dilfer in 
the (iiiection, which is assimied by tlicir coi respond- 
ing sidev. 

W'e find also that in all positions id' the principal 
M‘(‘tion, mici mediate betwi'cn thise two, the two 
p(*iicd will both midcigi) a pai (iai ri llci lion so much 
till* stri m^i'r, lor the oidin:n\ pined, as the |)iiiici|)al 
section IS 1 he ne.ii i r to a coii.i iilencc vv ilh the plane ol 
relit itmii, and lor the i xli aoi ibn.ii y pent il, as these 
pl.ines .ire iiiori* ne.irly jicipei dii idar to each other. 

We shall linisii this section with an account of the 
inatheinatic.d law which ai»pc.ns to ilttiniunc ilie 
comp.iiative intensities oi the oidiiiai) and extiaor- 
(linaiy peneds into which ptd.iiisid liglil is-ipaialed, 
when it is analysed with a doiihiv rtWiactim^ civ-t.il. 

Let be the intinsity (d the nubii.iry pened trans- 

mittcil by anv ci\sl.il, «,nd /’ .mil /' the intensi- 

til-sol th(‘ ordinar\ and ( Miandmary pencil di liv^- 
ed from it in p.issme throiieh tin .seiond cr\st.tl: let i 
be the angle formed liy the two piineipal sfclions: 
tfien we shall li.ivc =/’ eos*i ; F -zz F 

Inpulicular ca^is we sliall hav(' fiom thisefor- 
mulas, if /=:(), y zry 0; if /—-IIO , F -0, 

F =F i and , F \F ; F -\F . 

These three cons( (juenci's or the formula, as we 
have seen, are conf'ormnhie to ohservation. It will 
not liowevir be proved to be matheiiiatn ally exact, 
until we have also veiilmd it ttu' some values of m- 
tcinii di.ite lietwei n tin se limits. 

The formulas belonging to the ^xtraoidinary ray 
an I ijii.dly simple: being the intensity ol ihisr.i), 

and F and F those oi the two oidinarv and extra- 

to r§ 

(•rdiiiar) piiieds into which it is divided l)\ the crys- 
tal, / ivreseiving Us former signification, we >ha]l 
have F = /'* sue/, ami F ^cos"'/. If/ = 0, 7'* unO, 

to I !• ro 

and F^^ I **^'‘'*^ till re is no oriiin.iry ray in 

this case, the whole liaht I'oilowing tlie extraoi dinary 
p.ith : if/ <)() , F z=.F , and F —0: which is 

again conlirmed hy ld)^ervatil)n, .•‘ince the extraordi- 
I ary ray, coming Irom a ccitain crystal, follows only 
tlie onimary course in passing tlinnigh another, of 
which the priiuipal section is perpendicular to that 
ot the lirst. I hc same agreement between the cal- 
eul.ition and the experiment will he f<»und when 
/=:1J ; which, Iiowi ver, does not supersede the nc- 
ci.ssity ofvciifyiiig these formulas, as well as the for- 
iiur, hy din ct experiments at intermediate angles. 

Sicr. II. — ()/ Ui ri.tCTioN, considered as a mode qJ 
Polar king Light > 

Uctlcction, at the surface of a transparent body, 
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loUrisation as wt ln\e h(c.Mi, a tritenon for tlic ilisiinc- 

Dflagl* yp pohii id iiom ortliiiiiy rd>s, we oiust »Uo 

add, tlijr sjlIi i rclltclion I'J also cipiMt o* polar- 
ising oidinary li^lit. 

Ihiowing, iortxitnple, a pencil of natural ri)s on 
a mirror of coinm>n gla^s in a lioii/oiital po^ltl o, 
in sutli a inannti that the inclination nt the i ly to 
the surface miy be about ^5 wc shill find th u a 
part of the pincil will piss thiough tin gl iss , the 
other pirt will be rifhctcd, and the leileitid poi 
tion will be polaiisid in tht sime m.iniiLi as llu oi* 
dinaiy pencil trinsinittcd bv a er>stal, of wliuli the 
principal section coincides with the plane of nike- 
tion. 

In fut, if we inalysc the lij^ht, thus pntiili^ re- 
ilectid, by the issiNtimi oi iiiystil, of ninth the 
pnncip il St ction f oincidLs with till pi me of iiflie- 
tion, it IS not subdivided md alioids onl) i single 
ordimr} imigi Nor is it again subdivide il in pis>,. 
ing tin oLigb lilt eiystal, win II the priiitipd ^tition 
IS pei^ (.mill uhii to (hi |)1 me oi iifketion^ but in 
fins cist It only iflnds an ixtiiurdmary im igi 
IntVL)} othir posirioii ni liivt both an istiMrdi- 
nii> mdanoidmnv im 141 tin mtiiisiiY of tin lit- 
tei bung txpussid b> tin foiiiiuli, 1 cos/ m 
wlinh J is tin tot li iiitiiisitv oi tin pencil subjteUd 
to tin (\ptii lilt, uni i the ingii foruud h\ the 
pi II t ip il SI etion of the ci}st li wifli tin pi me ( 1 rt- 
fk( ti ui. 1 his ioimiii i ot)vn n^l> conn nles with th it 
wiiiih wi have givi n f n tiie oidiniry ptneii in the 
casi oi two (r\sMis e mhtnul Ihe pi me of rc- 
fleilion liLii piiloims tin ollui of the piiinij il sti- 
tion of the iii^t ci^std n is llnulou 111 this plain 
thuihi iiy ills 1)1(0 1)1 p liiiidby tin nfh ction 

ihf)i( Wi a^si It, how( VI I tint tinii is m uU n- 
tJty 111 the s|)i eiis ol poiin^ition dlutid by [) irti d 
itfli ction with ^ivin mciiiutioiis, vt the surlaii oi i 
tian p iicnt b niv , iml th it v\ luc h i > su'n ii oin douaie 
fell Ktmn vv( miisL snbnm tin 1 ly polaiised by a 
f rsl lefl (tion to the Tist ol new u lit i lions 

I ill sc sieond ii fh c lions will ()bvioU''iy ihiow the 
light d iwiiwai (Is It the niirroi 1^ diovi lin ray, 01 
ujiwaidb if bi low , kom light lo h It, il the miii 1 
iieeives the ri) -on its [_lilt hind] smliei, md ihe 
levirst if on the [^1 ghl] suifui 

Now, if the second miiioi is ilmvc 01 bilow the 
ray, so tint the new })l iin d uikition (Oincides 
with tin old, tiuie is ipnliil rt fin lion il dl 11 n* 
(knees Ikit when, on tiie ( onliar) , this miiror ib 
piesintidto t'n riyoi the lilt or the light suit, 
and in sudi a in inner tint the m w 1 1 me ot rdke- 
tiou liny be p( ipendieular to tlie okl one, all ndei- 
tion eeisis at the indiii itioii of about > , ulnady 
mentioned In tln^ intenmdnte positions of the 
miiroi, md with the constant mdmation of r> , the 
intensity of the idlectioii varies in piopuilion to the 
squaie of the eooino of the iJigle foiiiied by the two 
planes of re flection v^ith ladi olliei 

The least attention wiP show how much analogy 
this cxpnnnent lias with those vvhidi have been 
mack' with a ihomboidal eryslil In those expni- 
ments, in order to ^le if the uidiiiii} ray had the 
same piopertiis with respect to cadi point of its cii- 
cumferinee, we* caused the eiystal to revolve round 
the ray us an a^is, so is to bring in su cession its 
principal scetion, and consequently the poles eon- 
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tamed in it, into a vertical din ction, from right 

to left, md sofoitli, in these diflinnt positions wc *’^^*8l*** 

threw llu lay on a tian*>parini substmte lleie, 

we Idt the first pi me* of refiection iinniovi ible unci 

till second turned lound the riiy, wl idi was thrown 

on Its dilkient side*' llns tiiil is evidently similar 

to llu former and the n suit is nkntual. 

Weinay tlnretoii now iffirm, that the lay which 
is iiHuted it the uppi r sin tan ot the glass, with an 
indination d about > /, possiNots m all riNpiits the 
s line propirtiis is a i i\ li«msinitt(d by a crystal, 
of whieb the principal si ction eoiiuiiks witii the 
plane ol reiii(tioii 

We have snppo'^id ibi siibbtanee employ id in tlii^ 
expeiniienl to bt timspiunt, but we must add, 
that some o])J(|ul bodii s^ sndi as bhuk in 11 Me, 
tbony, mil sonn vainishi*- po'^sess m an (ijual ik- 
gice till piopeityif pi)liti<'iig ra)s whieh lie le- 
fketed it tlieii siil.ne Jlnsi substimcis, vvliin 
iimde to rivoKt loimd i))oliii''Ld ray , i xiiibit the 
sum dliet, with leg )i(i to llu idlu ti d light as the 
tiansp Hint suhsi me es whieh h ivi been i oiisuleied 

Sl( 1 III — ()J Haij^ 1 MU lAi I \ Point 

Hays pirn illy polaiised aie ihosi whieh possum 
propi ities that m IV he called mteinudnli bitween 
the piopcrtiis ol oidiiuiiy light and ol li,^ht coni- 
plitdy [joliiiiii. liny ail distinguishid fioni po- 
ll! ised h^ht bv illoidng ilw lys two pi mils m their 
pissi^i thioii^ il a ciyst<il possi s-id of tin jiripcrty 
ol ilonbh reliaetion. thiydifki f om nnrmal light 
m not iflotding always (wo pincils of (In s mit n- 
tcnsitv, in all jxisitions of tiu ptmcijiil (iMoii of 
thi s imt ( ly st d 

It in (\ hi liskid, if i MV piitially |ioiuis((l miy 
lot l)( lonstdfied is ( 01 sisting of i poiti 11, /, t I 
poliiiscd md 1 jioitioi y>, of natiini lif^ht. I h*^ 
iittii ptition would ahiays hi ((pially dividiil into 
in oidmiiy and m (xli lordiniry pdieil, m its pasb- 
a^e iliiou^li it'yslil pussissnij, ilu piopiitiis of 
double leiiuUon tlu other would pass fomUime^ 
entiiely as an oidm iry 01 an exti lordniar} ])eiteil 
In a ml iin position ot the. prim ipd MCtion, theic- 
foii, the eornpiiitive mteiisKies (;i tlu* two pineilK 
would In Ii and [li ^ ai d allei oiu loiirth ot u 

iivoiulion ihey would luioint J/y, and • //-f In 
speetively In ill other positions I would be divid 
cd bilwiiritlii two images tin poition belonging 
to the .oidumiv iniigi bimg txprisbcd by I cos/, 
f being tlu tngii eontamed b) the plam ot pol irisa- 
(lon ol / md rin |)iimip(l section ol tin crystal 
and wliin /r: 1 j , ibi two images would be of equal 
intensity 

\I1 these eon equeiicis ol the hypothesis, ih it we 
have assuim d, iie eoifoitiiihle to experm mt and 
we* iiuiy tin K 1( u suppi s^ that 1 r ly paitialiv po) 1 
rised is eoniposid ot two stpaiate portions, the out 
B in Its n i 111 il stiti, the olhi** I totally polar is 
id [^l)i Ikewsti 1 s ixp( rimenis on paitiaJ polaii- 
sBtioii will be mentioned Ium litii ] 

In every pencil lelkcled pei junilieuJ iiJy by a 
transp III nt siibsianci tlu poi turn /v mis] is it at 
quires giealcr and iiei vilms m piopoition as 
the ingle of ineiiknee ineii i^t**, but at ihe angular 
situation of < oiiipkti poliiisilin I vaniHlici and 
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PoUrisation /I compichcnds the uhoh pciuil Still iaitlur horn 
otlvit ihc ptrpciuliculiu WL liiul I, nil iii ilu piiiLilrMtu- 
’ ral light, yy, aiul | IimmiI iiu^ht, yl Last l\, when 
tliciniuUnt anil nil i ti d luhl s\m i as it wlfc, 
thu siirlacL t>f tin niiii ir, / I'n ai, iin \li} incnn'^i- 
dcrahic wiili ii'^pict tn />' 

Ml lailu Illinois do in t rnnipklil^ polaiise tho 
ra)s ill it tiu} liilict at any m^di ot iiicidiiiie \s 
in tin c nl liiii^piunt '»ul)sian( i s, / i> » \ »m - 
ti nt ioi pf rpi lulu id ii i i\ s , Init it lu i oini s si n ihk 
111 ( vi r> otlni ( isi , ,iiul tin li^lit lucoinis pininK 
polnisid 11 k an^ii ul pilin^itnii oi i metal is 

tint wliicli mikis tliL ipiotiLiU a nitxiniuin 

L'lu ri ( xist al o soiin tiin^piunt hod i '• in li 
as tin diinnnid n I sij tiii, v\lii(ii itvci pio'uii 
conipli ti pol n I"* it ion ot iliL li_,lit rli it isnthitid it 

then snilitc’', hut the ipiotnit nipiiu ,aiUi‘'t, 

ininli ^a)u(s toi thiii uhsinuis thin foi 

tin mi i.d-- 

1 liL III ithcm itK d 1 uhich (oninits the \ diu 
ot i ivilli til It ol liiL ni^li it incidinLi, .mil oi tin 
Itli KliM ioim ol tin iiiiiioi his not yit liitii 

diNiOMiid It IS only knnvM ihit Ltii^ulir u^ii- 
liidistmcis ihovi mil hi io%\ (hi in^Ii >t loiiijUti 
polarisation, tin piopoiln n nt Mo / | /> is lu iil> 
tin Slim, altliim^h the di^oliiti \ dm ot /aid />* 
luiyhivi (hin^idviiy e n^idtidily 

f hii'' in tliL e i^e of the ^1 1 '*' ot ’st (n hiti, tot i \- 
umple in u till h tin eompit< pc 1 ii i ation t dvi s pi u i 

uliin tin iniliniti n ot tin i i\ to tin suitK.i is 

about ) vee tiiul tint tin leti et d pu e ils eon- 

(aiii the s //»( pntpnliju ol polui-ed li^^hl at the tol- 
ling in^ an^^li^ 

(iG M 6i .1 ()(i IS' 

and 7 1 7 *5 > JIM 


mean J7 u 

1 n witeM, the’ relali m ot I t) J-j-/* i'' ne il) 
the, s iiiiL at the m;-,li' > and » Is the 

mean ot these, jS t) , OnM e i ds h> 1} only the tine 
intliPiitiun oi eom|)ietL |)ol iiis itioii, thou^ii it is lU. 
diieed tieiin angles v\liieli dilK i tioiii it inoii thin 
10 

In the Miiu mam er, tliLietore, a astionomi is de 
tciinini till iiistniit ot tin p iss i^e ot iliiminii) ovei 
the im mil in, hy toi lesponilin dtitudis, ihsei\\.d 
beioii and dtii that pissage,\\e may obt iin, v\.th 
tolirihlf piicisioii tin an^ii ot complete poliiisa- 
tiOi), h^ tikingthe hdt sum ot tin me hnatiuiis coi- 
le^poiiiling to eijnn dent piitid p )1 ii satioiis i spc> 
eially it v\i t jkt can not to elevi.ite too in tioni the 
a* gii leipiiiid. and this im thod has its adviiiti^es, 
when ui iii ike tin i\)eimunl on hodiis v^liielido 
not poinise tin ia)s eii h^lit eompletel) al a*} tn- 
cidenc e 

Sec 1. t/fi y oil ^ "i/ich (oumt thi n 

l hAt I I\ 1 J)h \sl 1 IJ s i/ Ludlt \ Xiilfl tht ytjighs of 

Pi Unisaiion. 

It IS sidfieient to look o\ei the tal les whicli liavc 
been pi hlislied, ot the' angles of complete polarisa- 
tion tor ra}b reflected b) subi)taiiceb ot vaiioub kindb, 



in order to observe that lhe*sc' angles, reckoned from Polirnaucn 
the perpe ndieul ir, approach so iiiueh the more to . 
light angii s as tin lefractive dcnsitns of the sub- 
sMiiees an giiatii , but it \ias notsoeisy to detect 
till reMiiiikatdi eonntxion which exists hi tu e'en 
Ihcsi ti\o lie Hunts, and which we shall now piocced 
to e \ inline. 

V\ he n ii 11 } ot 
light, I(),p issi sli om 
a vat mill into u c i r- 
taiii nil Ilium SS , it 
is retiietid at tin 
point ot ineidence 
<> ippi ) n In s to tin 
pi ipi inin III II 
iiid tollou s, foi ( X- 
I HI li tl e due I tion 
OH fin nvit s 1*01 
iim (^Olt I I iny toi 

e nil iiiidium e minitid by the' pioportion sin J’OI 
sM (iOHzrw/ I III uhiih tin ipi iiiit} ?// is i oust mt 
In ill \ line s ot tin in,^li 1 his (pi intirv wliiiliH 
alu lys (I rh m urity, his Inen eillidtiii //i- 

i/f t n/ }( fffii ifoUt ifipi n|>i I iIl to the im dium flu 
lueissii^ to distil gnish It e iri hilly from tin ii li ic- 
tive / ^ a niiiiu in d c xpii on dpi ding on rti 
nd on tin del sit}, and ciinDy r» 1 itin^ to the 
piUiiulii pinputiis ilnlmtid to refinliM sub- 
st lines in tiu thioiy of imissi 

ihi'heiii; in di i stood, d tin anch ol iinidiine 
he ‘•iipp )si d su( II, til It tin refli i li d i ly Ol m ly he 
i niijilt It ly I ol u is( d^ It Is t )und tli it l/ir 1 1 f it ( f 
Ihi inij (/ /it/lnuL xu/l ! njnal to t( i m it i j 
n I tain il 

In tin tollou in^ l ihk, tin ii lis ot polniMlion 
ill II I n nil d hy i spe i mint m umpiri I with those 
ulinh le suit iiom tin lenii I I i\v ml lli eii i 
ait not gie III I ti in in ly tn itliihuied to thi un t- 
Mild ihle eiio! ot i iseii itii n 
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f>S 

1 

-f 1 

( till m ite ( f II id, 

()7 12 

()8 

d 

—21 


'Ibis law IS eipible' ot bung c\p’-essiil in two 
otliei remirkabie foi ms 

Smeo in all eases sm 1*01 . **in QOHzrw 1, wc 
!ia\( univiisally sm 1*01=;?// sm (^OH but toi the' 
angle ot complete polaris>alion tang 1*01=??/, and 
sin, sin 1*01 , 

binco tang= — ,,, .,=m, and sin r 01 =??i cos 

° eub cos HOI 
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Poltriiatioti PO 1=7/1 sin QOR, and sin QOU=cos POI, consc- 
nmintly, QOK + POI— fjO” ; h<*nco, when the polari- 
iaiion f.v complete, the tndination of the hiciflmt my 
to the sur face is eynol to the an^lr of tejrnrtitm ; 
and the rejiected and ref i acted to\f\ aje pcrpiudu nlar 
to each other. 

It lb of consecjucncc to examine some objections 
which have been made to the accuracy of the law in 
question, if it \'cre iiiiithemaiically accurate, the 
rays of dinerent colours, it has been ob'^iTved, woulil 
not be polaiised cxaeiiy at the bjmc time; since 
they enter the refractive meduiiii in different direc- 
tions. Hence it would follow, that in the usual 
mode of investif^aimt^ this an^ie of complete polari- 
sation by analy-intr the refli'cted h<{ht with the as- 
sistance of a doubly refractive ciystal, we ou^ht not, 
in any case, to lose si^ht of one of the images ; that 
when vve arrived, for m>tance, at the an^le which 
causes all the red h^ht of the mixed pencil to be po- 
lari>ed, and to |>ass into the ordinary pencil, the ob- 
server oii^ht to see an extraordinary imago formed 
of the white tvnuftJig the ted^ that is, green ; and the 
same for the other colours. Notwithstanding this, 
it has been added, in the greater number of cases, 
the crystal being [uoperly arranged, one of the images 
is weakeiioil by little and little, as we approach to 
the appro[)riatc inclination, and at last disip))ears 
<Mitirely w'lihout presenting any visible traces ol co- 
lour. 

It may be answered, in flit' first place, that there 
actually are sulistances tii which this appcaiaiue of 
colour is manliest: ami w'hici), therefore, do not po- 
larise the riys of diiierenl kinds at the same angle, 
but accord with the law of the tangent. Among 
otlicr'i may be adduced the instance of speeular iron 
ore, in which Ihe phenomenon is veiy striking; and 
the oil of ca-^sia, ol wliicli the great dispcisjvc power 
renderi it also perfectly distinct. It may be added, 
too, that ilicre is every reason to Jiopc, that more 
aceurate observations made with homogeneous light 
from dilferent parts of the spectrum, and more precise 
mcasiirementsorihe ^piantities of light that escape po- 
larisation, at inclinations appro.iclimg to that of com- 
plete jiolarisaiion, will hereafter leiiiove tin* slight ap* 
pearanee of disagreement between experiments and 
a law too nearly approaching to the whole mass of 
the phenomena, to b® considered as otherwise than 
rigorously accurate. 

The table already inserted contains the names of 
several mediums, such as the diamond, and sulfur, 
which do not completely polarise light: the law of 
the tangent scnn% therefore applicable to such me- 
diums as tliese, provided that w'e understand, by the 
angle of polarisation, that in which the reflected pen- 
cil contains the greatest proportion of polarised light. 
In this case, the observation of this angle for metals 
would be the more important, as their refractive 
density has not been hitherto determined. 

The angles of greatest piilansation, measured from 
the perpendicular, appear to be, for mercury 7().J ; 
for Steel, above 7 1 : hence the index of refraction for 
mercury and for steel ought to bo 4.1 C and 2.85. [The 
oxid colouring the surface of heated steel has been 
found to give about 2.1 for its index, which agrees 
sufficiently well with this experiment.^ 


We have hitherto only spoken of the polarisation Polarisiitiaii 
which take*- place at the first surface of transparent 
surface.'*, entered by the light; the second surfaces 
possess analogous properties w'itii respect to light 
parsing out of them. 

The angle, measured from the perpendicular, at 
which light is polarised when it is on its passage 
from a vacuum into a refiactivi* medium, is greater 
tliun that in which the same pheiiomenon is observ- 
ed when the light coming from the medium lends to * 
p i*^s into the vacuum ; it is also shown hy experi- 
ment that the sine of the forme t angle is to the sine 
of the latter i\i> tlie indi^x of refraction i$ to unity. 

We might express the s.ime fact hy saying that at 
the second •‘Urtaiv, as well as at Ihe first, the jay 
(omplelely polaiised by ii'fl(*ction is perpendicular 
to the reliaeted ray. It follows, al'^o, that if a nie- 
diuin IS contained between two parallel surfaces, and 
if we throw a pencil of ray.- on the fir.^t surface, in 
the angle which affords complete polunsation, the 
transmitted portion of the pencil will also fall on the 
second surface m the angle which again produces 
complete polai isatiun. 

Thus, if MN, 

RS, be the pa- 
rallel sui faces, 

OR the inci- 
dent ray ; w 
the index of 
refraction; and 
OV the roll act- 
ed ray ; the an- 
gle of refrac- 
tion V’OI*' IV ill 
always be equal 
to the angle 
OVX, formed 

by the refracted lay with VZ the perpendicular 
to the .second Mirface. Now, according to the as- 
signed law, when POR i.s the angle of complete 
polarisation for fhc first surface, sin POR : sin 
angle of polari-ation at ♦he -..com! surface =/i : 1, 
whence .sin PORrr;/ sin angle of polarisation at the 
second .surface. But from the law of the sines, as in 
the other case-, we have sin POR : .«!in VOI^'~a : 1, 
therefore siii POR zz/i sin ^ OP' sin ZVO; an 
equation which, combined with ihc former, gives 
the angle of complete polarisation at the second sur- 
face— ZVO. 

Hence it follows that if the incident ray, bring 
previously polarised, is such as to escape all partial 
reflection at its entrance into a substance terininated 
by parallel surfaces, it will also escape reflection 
upon its passage out of the substance. 

If ROP ha.s the appropriate value, OF bccomen 
completely polarised, and VK likewise; the siibfe- 
quent refraction in K makes no alteration in tluB 
ray : so tliat when we wisii to procure polarised light 
by reflection from a transparent plate, there is no 
occHsion to blacken the second surface of the plate, 
supposing it parallel to the first, the polari'^ation will 
be equally complete, and the reflecteil pencil w ill bo 
brighter. It will only be proper to take care, by plac- 
ing at a distance from the plate a black substance, as a 
piece of velvet, for example, to intercept the rayi 




844 POLARISATIONOFLIGHT. 


j'oliirttatioD which might bo transmitltd by the plate from other 
j^*®*** objtcts bo)on(l it 

Ihe law h oil) wliicli llii*>i con»»( cjiu nets liivLbcin 
deduced id onl) i pirticuiii cast of a more general 
law> wIikI) Ilia} be (liu^ cnutuiitid 

ihe \im oj tht fin / at xJi/di a pm d mint fn ie» 
fiLCitd at tht /tt\t sinf nt aj a if/ritln medium, jin 
ordei that it muj t mlain a < dan i hoi oh i ion of 
fiolaitsfd h^ht ntotht Mta of iht in^l aluhith a ?<*- 
Jitcti iu at iht \rttmd fat udij n aid tat t in i qi i\ \- 
ItNi lOLVitisMioN ui tht unit ptuid as th lU 
tncult/u t) iht sun of nfiaiti m 

It his be<.n found b\ i xpt iiiiiint, tint tlu siiu of 
the angU, at )^hiih a cii am proportion of i nitiii d 
pencil 11 iifiicltd at liu fust mu (ice of t trirs; i* 
rent hubstaiu i islullu smcoftlK in^tU it winch in 
equil propoition of lln s mie pc nc d \\ )uld be i tket 
cd it the. scLmdsuilui if it iiiivcdtlcu iiinncdi 
atil},astlu Sint of iiKidiiKc lo the mi i of itfiaL 
tion this law of phot ) m tr\ , c oinbii cd with the 
foriihi,kuds to iMi\ siinph c ii me lation 

J hr fust an 1 snond u f u (fa t>au jai nt suh^ 
itan L p lamt hjt in an tf/iti/ f(^tet,(il th stmt 
unfits H)hiih fiuddt tht it to iijltit ii hi in an equal 
de 1 1 

\\c hive now seen in whit in inner Itglit is po 
111 Ibid eilhei in pissing tioin i \ le in ii into i ^1x111 
buhstaiicc, or fn leturnin^ out of the suhst in i into 
the vaciiuin VV e must iie\t t\nnine tht I iw 11 
i iting t ) the p )1 iris nion whi< li i ei urs it tin s u * lee 
kLpiiiting two iiiediunis posDLs cd of line qu d it- 
fraitive powiM 

fit a/ and 7 a bi tlu indue of iifiictmi ft 1 the 
two mediums suppo i mil bt ^tc itci thin m it 
IS pioved b) ex) ( I uii nl ih it the. t n ^ nt ol lii in^le 
of (ompicte piliiisitiin it the e >111111 ni s 1 face id 

equtl lo Qwliicli in t lel id tlie 1 ide\ of icfi letioii 

for that sui t lei ] 

111 >( e it follow s tliat th rifkitcdandi tructed 
ra>s ire pcipeiuliculir to c leli othci is m other 
eiDtsoi eonipkli polui itiuii 

bic 1. V . — Of 1(11 iiM iioN c m idtn I ns i M jtU af 
Polausin^ I i^hl 

It was believed foi some timc^ tliU tin ri)s of 
li^htweie onlv p)luisi i by (i i |) 111 it ui) t mces 
111 the Riot icfi ctim and that tlu uli utid pined 
alwa} s i( timed tin p o| 1 iii s ol on mai \ 1 glit ISut 
this opmi III was iiioiui li It is tiue tint the sim- 
ple ti iiisinissiun of lu,liL thiou^ii one 01 even two 
buifaets of an} known sub tiiue s not sufhuent (01 
coiipliteU poliii^m^ ip lud of li,^ht , but et eci- 
tain ohliquiiiLD it ocl 1 1 )ns it ka t ti piitid pol iri- 
Dation^ ioi 111 cx inninn^ the 1 i}siran iinltLcl oblique 
1 } b\ i pi ite oi glass with pai dklsuitaiis b} nuanb 
of a eiN^tal posse si d of tlu pi ope it} of double ic 
tiaili n, It ID tuuiiil ill it the two iiiiagCD differ dciidi- 
bfy in inteiisit}. 

Lit A' be the pait ol tlu ti msinittc d pencil whieh 
Id polarised, Ji* tip j oilnm 1 1 the line peiieil not so 
modified and and /Mhe malo^ ud portioiiD of 
the pencil leHeeted at the Dame ineiiknee 


We have already said that A is polarised as an or- PolanaatiM 
dinary ray would be, tr insmitted b} a er}Dtal having 
Its principal section coinciding with the plane of re- 
flection, the poles of yf^oii the contrir}, are placed 
like those of the extraordinary ruy of tht bume crys- 
tal 1( we inalyse with a rhomb nil the light reflect- 
ed b> iplite of gldbs, we find fn example, when 
nil ccrtim positnn of the principd Dcetion, the 
imi^e on the iiglit hand is tlu more biillimt and 
the itiiMvc pooitioii Ilf till pi ite tlu crystal, ind tlu 
t}i, um lining unaltircd, it will bt the oppoDitc 
inline, nil the lift hind, tint will become the mobt 
(oi spu unus when we eximine the transn itted light. 

All llit^e ri suits iiuiy be thus enumerated 

I h // itif ah h tontnins the polis tf the transmit- 
t( I I t IS j lift idle dar to th it xihuh eontaim the 
j t tf lit It fit ltd li^ht 

Jh i dliue tpneilsan lluieforc pohused 111 
dll eiMiisatii^ht m^li s t > c leh otiu 1 

Ii we s ibin i the riflictid light 1-j-fi to the ac- 
ti 1 1 o^ i ei\stal ol caibon Ite of lime of which the 
piieqid section comeidi s with the pi iiu ol lefkc- 
ti m the mersiii ^ oi the oidmary and extiaoidi- 
iiiiy pi lied will betoine f+'Z^ mil J/y 

111 the Dime position ol the pi ite and of the crys 
tal the intensities oi the mu im i^e««, f ui ms|u d by 
the ti insinitted pel td, will he ^ Jl lud A +)/?'. 

I will tinieloie be tlu qumtit> i)> which the 07- 
di/uti / mn e tiiini lud l)> the ullictid pined sur- 
pa sn the 1 sti loidm n y mngi while /f willexpiess, 
firth ti 11 sniittiil pencil tlu qu intit} by wliic h the 
tutr i fdi i / 1 n ip,e will snip > s tlu 01 dm 11 y With 
lepiittjih piunomeiDii iremiiiwihieiisuitofex- 
peiimenl in ly Ik 11 be noticed th it is tlntmever} 
possible miluntioii A=z I , or in otiiei tei is tint 
the mten ities of the tw > mn,^es dliidid b} the 
ei}st il dilh r in the s uiit ikgiii whither we con- 
sult r the lelleetedii ll i tiuismuiid pencil 
Let us Diip- 
pose tint a pi ite 

ol gl ISS 11) IS 

pi let dm the po- 
siti )ii ih it till 
i.^uie It 1 11 
seiits bel re i 
medium VII of 
i ii!il>im tint, 

toi instinct i shut of fine white piper Flu eye 
plaeed ut () will iieeive simulr me ousl} the ri} lO, 
letieeted it I, met tht ri) UK) ti insmitted at the 
Dime point i'Jiee at 771/1 an oj ujue dnphiigm, 
blackened, and piiforuUd by a Diiiali fiole at S 
I aDtl} let the t}e bt furiiiDhid with a doubly 
leli leting er}Dtal, C, which uftiuds two images of the 
aperture 

ll now, by means of a little bl ick screen, pi iced be- 
tween 11 and I, we stop the ray Bl, which would hive 
been ti insmitted, the eiystd properl} pi iced, will 
give an ordinary image rr/J-f-J/y, and an extraordi 
n iry imago But it the screen were placed be- 

tween A and I, and the riy A1 wen inte icepted, we 
should siilJ have two images of the lit k, and their in- 
tensities would be 1/y' and 4'-fl7y' resptctively 
C onse qiicnCi} , w ithout any scree n, it the w hole of the 
letieeted light AlO and the traiibnntted BIO aie al- 
ii 
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ToUns non lowcil to arrive n* the c\e, wc shall hive hu the oi- 
t»i I ijrht. (iinary nin^e, + [/i , and loi the t\traoi li- 

^ nary, Wj*-]- I +i/> 

Now It i)|)Liio, fi )in actuillv miking the LXpLri- 
iiiLiU, tli il iiu t\%o ait jurlti n|iinl, what- 

(.\(i nn> he the nv ^ loinitd the lav VI with 
iht p! itt ol jrl i ^ wh I h ( in onl\ he htc u m, V is il- 

w i\ -• i (j I il r ) / C in I juci tl\ , 

/ t y antihf tf p ^ tn t i h ht coni inu I in th 
ftnai nillul (n/ a iuifnpa t nt plat , n t i k / / 

< 7 M f f f/i {f lid if fi/ f lie'll ptldiiSL I /' // hi an^ 

^/< 1 xihiji i\ J m ml Hi i/u jimil njit Ud hf lit \dnu 
plat I . 

Htiui Jt f )ih>Ms, tint nt tlic an^lt oi conipltU po- 
hnsirion b> iiilitlion, ihc two inni 'ts of the ti ins- 
iiutK I ptiiLil pvtn b> ati>s il piopirl) plKtd ilif 
til 111 intinsitv bv i qii ml ty ti| I il to llu whole if 
tilt ull Lliilpintil IS itli il.it ivd i boiU hould 
be distovi i( (1, til il L nild iifitct li ill ol (lu ti he iii« 
iidtnt it this in^li, the pciiil li iiittcd it the 
^ 1 no JiK III it o 1 w mhl ilso hi ( oiii])! ti 1 \ p >1 ii iscd 

In Ol 1 1 t ) *‘iinplif} this I is iniii^, wi Inv sup- 
po&iil till oii^ii Mt tint thill, wi onl\ oi < i Ihci nt 
bill (acL in tilt [ 1 1 I 11)^ It w old h entiling ml) 
too iniicii (let 111 it we [II iiLiiUil I ) ikin in ti itc m 
whit minnii this ^iippo itioi nii^ht hi jiistifiid 
mil It will bL suifi lent to rcinnil, tint tlu ixpiii 
lucnt in q i sti m suiuliU iqinlly will whin i I) is 
a Miiipk pi itL ol ^,1 iss with Dinllil suifitis, wlucli 
inqiliis th It tlu sicond siuIili pol imscs ilso iqiul 
qinntitiis of h^hl by i«ilii.lion anil 1)> iifi cfion 
But, hstl M Older to itinovc tvii) doubt iis, it- 
mg tin acim ic) of these ii suits, it mi> he uld d 
that when some nitui d light and sonu light thithul 
pissed thron^h a ihomhoi 1 of eirhonUi of linn w is 
thrown on i pi ite of ,^1 iss leHeitin^ it one <1 its 
Rurl lees, or at both, it w is found th it th n flietid 
light c( nt lined the smii (jiiintit) ot polui e('*i\siu 
both ( ises Now the lefli cling pi iti exeieisis no 
paiticulii aition on the two eijiiil [leiii il of light 
trinsniittid by the ihombuiil, and piliiise 1 in dine 
tuns pel pindi^nl 11 toeuli < tliei ; it only dindes 
them unequally ind it the nil itid (iiieil eont iin 
an excess ot i lys [lolirisid m one dneition, time 
will be toimd in the tnnsnntted peiuil an exces 
jJieeisiJy i qu il of i i)s po] iiisi d m tin dm i lu n pei- 
piniliiulir to It. In this e isi , the 1 iw hue Ind 
down must ni cess ml) bi tim and m i idir to ex- 
tend It to naturil light, it is sLifliiuiU to h i\e assur- 
ed oiii<;el\es, is we have done, that it is iflei ted m 
the act of lefleetioii ind in that ot refraction [irecisc- 
ly in the banie rti inner uh (he eombiiiation of two 
cqnil pencils, polaiiscd at light anglcb to cieh othei. 

Oi 0 of the best inodes of verifying the acciiiuy 
of ph}si^d laws is, to inqime whit then icMiilts iro 
in extreme eises Ihe law now in question, sup- 
posing It univei silly true, leads us, for example, to 
this conelusion, that wheic theic is no trans.niis>ion 
of light, there can be no polaiisition aid iii (ict, if 
we cause a pencil of Jiglit to fall on tlie intciior sur- 
face of a pi ism, at an irelmation which produces 
complete reflection, we shall find no trace of polar- 
isation 111 the reflected pencil, alth )iigh it inciileriies 
but little ilifli lent, a consideiablo put of the light, 
and even the whole may have been polarised. 

\OL VI rAiii II. 


Let us ri prese'nt b> A th*» part of the pencil / Polansimc n 
which ispuiuriscd by reHiction, at the iingl of 35 *^ »f tight 
from the iw > suil uls of a piite of glass ^ llu pineiJ 
tiinsnnttid will b / — lu w in this qinntitv of 

liglit iherL will be leeuiiimg to the I iw 1 mi down, 

/ 1 i)s of which tlu ])lani ol p >1 ii is itioii i** perpin- 
(he ul ir to th it of the i e tl elt il i iv s, so t li \{ i| i, iju ui- 
t ty ul II itui il li,,hl r ni iinii g w i I be [ — j / w Iiu.h 
we m i\ t ill = / I hi n the | i nc 1 7 + // I lilmg on 
i second p III j)irilM to tlu hi i md i msupiini- 
1 } It the sim an^Ii is hLloii, I will uitiiely ( s. 
c qie till p 11 tl d 1 1 111 ( I u>n ii d i ) it mg w h it m i) ho 
lot by iboi{tji)ii Mill !)i loui d e itne m tlu | ( lu il 
tiansnutted by ihi suoid 1 1 iie , / will be diiidiil 
111 the suiie mil nei / w i ii fu t, a poition /]' 
ot / IS p liiistdhy i(fhelim,tlu rein lining poi non 
/ — t is ii uiMinttuI mil wi'l lontiin 1 of polu- 
jsed 1 )s, s) ill it till nitiiiil li.,hl, ilier p issli 
through till sunn 1 | I iie, will hi mliu i d to 1 — i , 
and the (piuiitv ^ >1 m i I by iili iiion will hi 
i-j I M il 111 t / --J / =/ , (ill I \ I 2 -p { I- r 

will f 11 Ml li in Its I iws i^ til i hit 111 I 1 III ji- 
I will 1 ) tlu tWofllMLl, IIIW (]ll I! t ) / ol I ht 

pohiised h) iiliutiin, which will be .ihled to 
i-f- 1 , 1 ul s ) foith 

J lu [)i neils /, /, / , in 1 so (i rth, consisting of 
nitui 1 IiqIiI, aie pol mstd in cquil / / /> fli>n, hv 

the rcsptt live pi lies the quotients j, ^ ,wili 

eonstintly have the sinie v due If In insfanii, 
one sixth jmt of the ])i ncii / is j) >1 iiisul 1)\ nth ( 
tioti it ihc surf ues of (he liist j I iti ' (f / will hi 
poliiiscd at tlu siirl ices ol tlu s^coid J < | /* 
by the third, ii d so I iih, md tl [uiuils li ms- 
mitted 1 >) tin c « mu | I ili u ill eoi f i .i 1 1 [eetivily 
of naturd li^hl oi il li^lit |)(>‘- i ssni^ tli s ju t j)io- 
p( lilts, of i I / of/', mils )i ith lieiui, 

whativei miv I)i ihi iiiinbii ol pi ili s einplo) i d, tlie 
pencil ultimitel) ti mvrmttid will eonlim, millieii i 
tu illy spe il 11 , i i 1 1 iin qii inlit\ ( t lu ui il 1 ,,1 t 
Imt this quintit) will hi i ipidlv d mmishid, and wih 
fin ill> hii OI u euii [ liti ) in ii s hk. p)i 1 k wsitr, 
on tlu eonti u\, ni lint in tint it wh 11\ disijipLiis 
litii Irinsmi mom thi m^Ii i fmiti, md even a uiodc- 
late miuibti of pi itis '] 

ft III i\ hi s ml III til s s( II th it t pile of p irdlef 
pi lies polarisi s tlu li_,lit whiin ji issi s throng i tliiui, 
in i dmetioii |u ipindu ul ii to the [line m winch 
the riys would be poluised by lellecLion at the 
same suil ices 

Wc hni 1 irt supposed the incidmt Ii^^ht to meet 
the plati 1)1 gl iss at the iruhn iiion i ip bit of puJar- 
ising it lomplililyb) leihelion but the same re- 
sult is ol t mu d wh itever the ii tin ilion nay be it 
IS only iicLssviy thil it should be composed of a 
number of ileniints, so iiiiicli the gnatei as the di- 
rection of the 1 lys is neaui to llu jierpeiuiieulai. 

W ith i givi n II c limtion, the numbe r of |)l itc s, ne- 
ccssji) to pnducL b) tr insniission i [»i>l iris itii n 
nearly eom[)lite, depends aNo in then icfieetivc 
power we have ilieuly ob^eivid, lor i x impk , that 
a single plate, capihic of nflietm^ 1 alt tlu nu ulcnt 
light at the angle ot polui i ion would, ci i*seli, be 
suffacient to constitute i [uh 
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r<ilar* ii in TIitTC arc Certain natural bodies, the agate, for 
oi Luiir ^.xamplc, which moiJily the tranjjiiiillcd light pre- 
ciscly us a pile ol plait s would do. If we cut a plate 
of agate suHiciently thick, in a dirccli«)n pcrpendicu- 
Lir to that of it.'> lagi'iiac, the light which passes 
rhrougli it acquires a polarity in the direction of the 
jilatc^. A similar properly is observed in the tour- 
maline, and il is here the more n’lna’kable, as tliis 
rniniral, when pure, exh.hits no lamellar structure 
whatever. If tlie two opposite faces ol a prism of 
tourmaline are polished so as to hniii it into a pi ite 
with p.irallel surf.iccN, about of an inch in tliiek- 
’ie>s, the light tran''miiti il b) ir, whatever its angle 
of’ ineidcnce may be, will be pel i»i*,ed in a direction 

; pi ndiculcir to the .i\is ol’tiie et)liinm. 

li will he priiper to mention here the phcnoiiion.1 
1 \hil)ited liy pile^ ol’ plates wlun tluy are exposed 
t.) ia\^ tint h ivi‘ lain piiMously poiaiistd: suppos- 
I I , ,ilwa}s that the pile ns I'oimed of parallel plates 
ot gli'S; and besides, that the angle ol inclination to 
the til >t sm face is about .:y, reckoning from the 
sin I ice i'scir. 

It the jirimitive plane of polari.^atinn of the inci- 
dent ray coincides with tlic plane diawn through this 
lay arul the pci pendicul ii to the fit^t plate at the 
point of incidence, a part of this r.iy more consider- 
able tlian if we em[)lo)ed natural light, will be re- 
flected ; at the point of iiicidi'iiee on the second 
|)late, the Imniinni^ luncil liaii'niitti d by the first 
mil iimliTgo rtflcclioii in the same proportion as the 
femur p« lull : the same cflcct will take place in the 
third plat(' and mj foitli. 'J'he traiismillcd ray, bow- 
Mcr iiifiiisc it ma> li.ive bein m llie ^ir^t instance, 
will tints begiaduallv \m .ikuuil in a geonutiical pro- 
gie^sion, and at will Income nuinsihle; .'.o that 
il we look at llie p L ( n me opp<‘*iie eml it will ap- 
pear to be an opiajtie 1)1 d> , pi liccll} in.peiMoiis to 

li;;bt- 

Every thing else n mail In; In tlic .•■me st.’te, if 
we turn tlie pile round tin r.i} ai mh axii lhr(Mi;li an 
angle of *'() ; the new pi, me ol leth etion wnl be per- 
pendicular to the t roM and the pl.itc will have 
iiaclicd the Mlinil.on whl, li l.as biciialu.ul} iiien- 
tioiud, in wbii li the ulh'lix'- pri)piit> wlu»ll\ dis- 
appi iis, and tlic wh'»lc ol tin light will jia •. thioiigh 
it. Ihit the M'Lond pi. ill, tin thiid, and .ill the fol- 
lowin/ jil.iti wliuli ..iL p.ir.illtl to the lust, viill be 
fonnil III llie .s ime eii » nn -t.iiui s po-'St ssing the same 
propiiTies, end will not n.il iT any ot’ the incidi i.t 
light ; .so llii.t si lung asiile ilu i lied of absoiption, 
the ap))aralas actually linieniit'. I'ghl without weak- 
ini Mg it. 

'liie pile of plali s po‘.^^ Nvi j, liuiefnie, willi ii'-pcct 
»o polaiisi'd light, the singular ii’-piii) of h- i» g 
Litiiir totiph-lily opaque or piri'ilU ti..n^p’i(nt 
.etniJiiig to the sale whitli il pusiot.s lo ihe iiaht, 
notw illi'itaiulii.g that tlie iiulln.ititm of tfje light to 
the fiist sill lace umaiiu cunstanll) dj . In the in- 
teimeilia'.e posiuons the quantity ot tiansmiUcd I'gbt 
inerca-ses gradually as wc pruceid from that m wliitli 
nothing is transmitli d, to the other i xtienic in wliicli 
the liglit is onl^ wiakincd b^ al)sotptiO!i. 

Tourmalims and agates ajip^ar to Ijl u u • pilis of 
pl.Ucs, so that till} must picdutc s.o.il u dhets: 
.mil 111 fact, a plate' cut, for cxairiplt, u id:cclion 


parallel to the axis of a column of tourmaline trans- PoUriiaiioi 
mils rays which are polarised in a planV perpendicu- 
lar to the axis, anil totally stops, on the other hand, 
rays of widen the pnmitivc plane of polarisation is 
parallel to that axis. 

hen we place such a plate between the eye and 
a reflecting surface of water or gla^s situated in the 
open air, and look ut it with un inclination producing 
complete polarisation, it appears either fully enlight- 
ened or quite dark, or in intermediate st itc.'^ accord- 
ing to the situation of the plate in its own plane. A 
circumstance, which adds lo tht' singularity of this 
experiment, is that it .succeeds completely i\cn when 
the incidence on the plate is pi rpendicuhir ; while 
lor a pile properly so called, unicsji il be ci)!iipo.«ed 
of an immense number of plates, it is necessary that 
the distance of tlie ray from the perpendicular should 
he vciy consiilciahlc. • 

W hatever may be tlic cause of the.'^e phenomena, 
it results evidently from what has been mentioned, 
that two ])l,mis of tourmaline ]>lace(l so that iheir 
axes form a right angle, must compose a S}Stem per- 
fectly opaque uitl) respect to light of all kinds. Jf, 
for example, the incident light is in its natural slate, 
it ia obvious tliat the portion transmitted will he 
polaiiscd in the direction of the axis of the jilatc, 
and that the second plate, situated in a perpenihcii- 
l,ir direction will conftcqucntly stop the wlioie ol the 
light so polarised. 

Sit r. VI. — ()/ i/,r DriM)LAiiis\Tii)N (>1' Ln/if. 

After having txamiiieil in wliaf manner oiiliiiaiv 
light !.•» coiivcrted into polaii^ed light, we mu-'t now 
pioceid to study the modifications wiiich this latter 
undeigoes in its turn when il is subjictiil to it (lec- 
tion nr refraction ut surfaces of ihfltrjnt natiiriy. 
and iliffcitnrh situ.itcd witli rc.-pcct to its poles. 

When a |)ol.iri.sed pencil tails on tlie suilace of ,i 
will polished mirror, in sucli a manner that its planv 
of polaiibation coincidi s with the plane of rLflcction, 
or is ptrpcndicular to it, the liglit regul.irly reflected 
at ihi.s suifaic is eon]|)lctcIy polarised, like the inci- 
dent pencil, in a diriction panillel nr pcr[)eiidicular 
lo the plane of ii Heel ion ; and this hanpius whatever 
the nature of tlie mirror may he. 

Eut whenevt r the primitive plane of polarisntiiai 
of the ineiilcnt pencil i.s any otherwise situated, it 
w'ill he found that the reflected pencil is modified, 
and the inodilication will depcnii on the nature of 
the minor. 

Wlun we employ for these experiments a mirror 
either tianspaniit oi opaqi'e, wliiih is cMpahle of 
co}upl( tdif pulurisiv^ nalu/ai /ivjtl ; literals previous- 
ly polaiisetl which full on tins surf-ice will a^iaiii he 
(owf/ftdj/ poUnised alli r iheir ufliition ; hut not in 
Ihrjhiht of thi h pri/ttitivr polanwl/ufi. ’Vhis dnia- 
tioN of the plane of polarisation of a luminous pencil, 
produced by its rtfltclion at the first suifuce of a 
transparent mirioi, dejiends boili on llie angle of in- 
cidence and on the direction of the plane of reflec- 
tion with regard to the poles of the ray. 

For given inclination, the deviation is so much 
more considerable as the plane of reflection makes 
with the plane of primitive polaiisation an angle 
more ncaily iipproaching to 45^. 

a 
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Polmsation Let U 8 first suppoac, in order to as«i«t the imu^ina- dutc an^lc s of incidence, the ment between o j 

**B*'‘- non, that the uflecting suilacc ib hoiizonlal , that this modi nl c.i i nlntum and the ob‘.ci\alion i«> ab 
the eye of the observci, and the ihoniboid which is batibfacuii\ as 'i was posbible to expLLt. 
to furnish the polaribtd pencil remain constantly si- 
tuated the one to the north, tlie other to the south On Ci/as\, 


ot the point of refit ction, bO that the p’ane ol u- 
Hection nM\ always coincide with the meridian and 
that lastly the piincipal sLclton of the ei\stal, winch 
coal tins in its plane the poles ot tin oidiiury pc ncil 
■naki s an angle of Ij with the irniidiin 

When this ordinir) ptneil fails pc rp^ndieulail) on 
till minor, it will be rc dieted without any dontion 
ot Its pi uie of pol irisali m bO that this pi int , h ivm ^ 
at liist formed, b) the '^oppositions, an anj[lc ol 13 
with the meridi in, the iiulinatioii to the ineriiliiii 
will rem nil the sniu after tin iiflietion 

[t wc eiusc the direction of the inu lent light t i 
vuyniori and more from the pcrpi ndiciilar, wi si dl 
first rem irlv tint the plane* ol pol nib ition of the n 
fleet! d light a|)proaehcb hych^ids to tin [d nu f 
lefleetion , and lint if coincides ( \ letU with it 
whin we hive* arrived at tin angh of c )ii)[>U tc [>(>1 - 
Msition, that altcrwaids the nflectid i i\ is ^ i- 
Jaiisid 111 a plini which is mo'e remoh f on ilu 
pi me ol rc fleetion in proportion as it foriU'^ i s n dU i 
angle with the biittaee ol the minor, i id tint it 
la^t when tin i ay is nearly paiallcl to tin sniiti. 
Its plane of polaiisation coiiieidcs with tint of tie 
incident light, as it did when the iniidinee w i pn- 
pendieulai. 

I ( t us c ill tin m^Ic of im nh nc , icckom d fioin 
till pi ipi lulic III 11 , /, the c oric sponding ii 1 ct ii 
fi ictiori 1 n the ^iih'^r mcc conei ined, / iiu t in^c i t 
of the ingl , foniuil Ij^ the ]jI ini ol p loditioii < 
the iclicctid li^ht u Ti tiu pi me ot lelicelion, will 

(OS (/-p/ ) 

heispii iccl by 

‘ c os (/ / ) 

I Ills loiiniili 111 1} he ill isti lie I l)> 'ippl^mg it to 

IHlitieiil II e i*-cs 11/ 0,1 hiing alsoz:_0, * ‘ 

* c os ( — / ) 

— J : hut the m li of wlmli the lirgint is unity is 
an angle oi i j ( in^cipu ntl} , if the foimiili is 
collect, the plane of polui’<ition toi the reflected 
la}, when llie hu ide lu e is j)i i jicndie uhi, m isi eoiii- 
cieie vvitli the piiimtive pi me ot pol iris ition ot the* 
light emplo}ed, and this is eontoimable to observa- 
tjon. 

..... < 0*5 , 

The angle of wlneli the tinge nt 's , ' bc- 
^ ^ cosf/— /) 

comes also 4 3’ whciwir^tO . tint is to m}, when 
the lays aic piialkl to tlie surface concerned, smte 
then cos (/+/ )=; — cos i , md cos (/ — /)zi+(os y, 
ihe light preserves, tluieioic, in this ease als *, its 
piimitive plane oi polaiibatioii, as the expciimcnt 
had shown. 

If /'—()() rlie angle /, as it has already been 
observed, (.Sect. Ill } is that of complete polaiisa- 


tiOD, and 


cos O + i') 

COb — i ) 


ib=o : so that the plane of po- 


larisation of the leflccteel ray coincides with the 
plane of reflection ; which has already been show n by 
experiment. 

The following table will show that, for interme* 



Ihi foimuh, I'jus e »mpi»c(! w » li e \|)eri»neii^ 
sii|jpi s, ih It (lie pimiir i pi ii c ol jotui ition d 
the h,^ht I I I I n d / ! \ I i tin h if 1 xitlU 
ih /ff/i f nf( ti I but i s)i It t iditiOM is siJb- 
ei lit to ( nimod li I i > ill itlici ( ft 

Hike Mlic 11 (f whith tl i pnlieul.n valur is 
line is^uiiied 1 , ^ .md < iitimmgthni value the 

tiiigintof tIu an^Ie txpie ^ ig tin eh vialion ed tin 
pi me ot pe^lnisation ol the meiilti t | nieil, altn ic- 

ficetioo, will n gcncial be re prc'C riled by * ' ^ ^ ^ ^ 

‘ eu (/ pi ; 

tang a. 

Ir is 1 1 ) to o*u rve, that in the mo'-t matenal 
eases, this loimuli eoruetl> coircs|)oiiiIs with ihe 
cxpciinnPts . lutwc aic still m want ot an e^ pen 
mental elcinonsti itimi of its tiuth for anv \ci) divii- 
sihed comhiinlions ot liie values of ti mil i. 

JliL diviatiems of the* pi mes of pol ii]>^ation fo*'i w 
the same gi illations when tin icHeetioii takes pl.iee* 
at the sen nil *'Uifaee of lian^pTn nt miirois, fioni 
the po*«ition of p( ipenclicul.u ineidLiice to tli it of the 
beginning ol t( lal icflntiim. Hut beyond that in- 
eliij.Uion, the phenomenon anpiircs a ehnracter tc- 
talJy eiificient. we have* then no longer a simple 
change of the eliuclion of the piimitive poles of the* 
ra) , for unhss the plane winch contains the* poles 
either coincide with the plane of lefleetioii or be 
peipeiidicuiai to it, the ruy will undcigo a true de- 
polaiisntiun, so that however we place tfic rliomhoid 
through which we* cause it to pass, wc ••liall alwa}s 
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(Uri 11 ()’)^trvo, tbit two 1 s n Innitd. '1 he ime 

inpjitris dUn u liL i til inii i mi 1 1 Ik . Jlitpii- 
iKuI II and \ii\ n n i 1 \ ihli in >d he hIiu b the 

ii^il UMdLrg)ts mil i I' n e uill bhortl} be 

( iLiitmi Li! 

Sir I \ II — (n { u Pi k / ^ / im I ui rid Ntr, so 
/r// \ // II 7 /y // I II j K i Hi Polansa- 

tl i l ! / I ! It 

It li I'l I in^ I) i ri kn()\Mi [bung bruvLvii fir**! oc- 
(ijiiid to tb tl 111 I I r ot tins aitiili in tin room 
'ind at iIk I iIiIl oi v\ m b In is novi until ,] tbit if 
rillLi b ivm, ( It III i linn [ I ilt i i ni I il t v > \i ly 
tint bis \ ( I \ IK n t ) ( u >1 oiliLi \ k r ni i tin 1 1 t ) 
In cnli^bti. I i 1 l)\ i I L lu il pM ( 1 1 I I li > i ibt s hik 
1 idi itmg pit n IV tib ml Ik bind tbt pi itr 

af imitiii (it mil (tut iiin^ (biu(i lioiii tin 
itinn i t< d b tin iiy s( Ptned fnii ibt bft 
b 111 1 It on tl 1 u '' sL itt( i( d iioni tin ii^bt b ii i 
hli 111 till I ) Ills \vl r TL tliL ( tuo p ltt^.ls ol r i\ lU 
ml 1 ni\.i d 

J I IS ( \ju I MU lit, u lu n Milled III ill itsdetnl 
I '1'' b (1 to tin •‘Ml I I I lu, uliieli liny In tints niim 
mild luo I i>s ol boiiiogr 111 Dlls li^bl, /j/ < id- 

91 lull ih Ml UL out , nid ii i\ mg fiom a givi n 

jiomt ot pic by two dilLiciit lo U i little ui 

t pi il 111 I I ^lli, < ) i| ( I III witb i lib ( tbii or in 

dcsti()\id vt d lo 111, ( 1 i s( u 1 11 u I K b I L LLUis tin m 
(lb 1 i bn la r id ikspit m idiiigtolbi n i^- 
niiiid ot till d il iL u ot tl in lOurL'*' 

tin two 1 i\ dw M s (<-(),( M ( (Oil, Ictilv ulun 
tin u( uiiitid itiii pi' mg til mill a loiiu <i 
( (^ 1 il lin*,ili 11 tb 'll! illi t dill um( ot loutis 
u b i b w ill t uui till! nil lo i o- )[n i iti bi (did 

(/ t 1 \ will c I o[ u tl w 111 I \ I tbt ill t nil M 111^ 

mil ibei (I till ini's d / 1 / uid tin mlti 
mi lull \ dui' ()-| *(/ r/-}- ' / / | if , v ill bo \ 

111 I isi s, m wbili tU two I i>^, ubin combmiii, 
)) oiliici il iki •s IIk mil ii b ot tin (jimtity 
(/ \ lilts wall lb pin ol li i t c( nil mill, ind wall 
till III III ol till nil dll n ulnili ti in mts it. 

Il I \ ) 1 us ill tio\ I ub otiiii till I 11 i\i M pisstd 

tl ID i^li I Dull s d 11 Ilf,, loi I 11 1| Il b\ till rp 111 
lily tbi\ wi 1 d MU II \ i K 1 otliii dill bumg 

]> i SI 1 tl 1 )ii b 1 1 b( I [ 1 1 1 1 1 111 I n h Ol \ all tb 

h IIIIL ( t IKJ ia\ tW l) [)' lies ol Slim IlilUfllll / 

tl I tf I II 

\ dim 111 ol dill I I SOI of iitiaitui diiisity, 
111 tin tioplilib I iiip d, liny piodiicc tin ( tb ( t 
ot in nil n 1 ibty i i lb i uiM s di 1 1 ibid tbt dillt - 

i 1 1 w ill ^ 1 VI I I in Cl I • mi i m s to x di plai i- 
iiiiif (Illy ot ibo till is but 111 olliirs ibiy will 
( I t Illy il ]ip( Il 

lb Lliwsnliti I ) tin 1 us ol li^bt III till I nx- 

lin ^ * tl , il u iiii|loy |K )1 ins( d beta ui obt iiii 
ns Its ubub, iiuUj lulintly ot tbc numtious appli 
( l 1 n s ot vvlmb tl iv an susiiptiblc, dcviivc tii 
ibiii sinj^\diia\ to mist oiii attmlion 

lit Us first s ipposL til it iiisti id ot tnl ( litciiiiM 
til / ID slits ol tb plitco nil t il wall nUiir il 1 us, 
ui I mploy polinstd li lit, ibe Inn is will bt toiiicd 
ciMi illy in both cusis 

'it ui tben try thciHict tl tin lif,bt polaiisid m 
t re d nilion and ti ii smiitcd by i 7 i l ot the blits on 


the light pij iMsid m a perpendicular direction, and PoUn'^itim 
trail mittid l)\ tin other, uii arrange niciit winch may ^ 
b obtxmcd by plicmg two piles piopeily directed 
in tb [insMgL (t tbc ditlLi cut lays, we *-ball find that 
when tin di iit < ns ire coircctly perpendicular, there 
Is no tiiei ot timgis h limd tbc peitorated plate. 

Ir b )s bir I n ni iikcd tb it any in itiri il ditteic nee 
in tin midiiiins tliroUf^b winch tbc two lays pi^s, is 
«*nibi cut tn xnmbilui the (trees ot iiiterti uncu 
ubub would otbiiwise be obsiivabic 1 be e\peti- 
niciit now nientii>ned would the re fori be wholly in- 
conilusive, it ut Ind n )t [riviously assured ourbLivc’* 
that till pilis ubieb are biippused lo be of the same 
nituii, ill IsoiNutly ol till sunr tbiikiu s llui 
best mo(k 1 (MtmiinT tb isivdintly to render 
till tun ) iru s of pidnisaun puaiil it m tins 
( isi ui {cKiui tnngis, Old it ittei b ivmg Liirnid 
oiu ot the pills oru touitb of i iMolulion iiund ils 
a\is uitluua ( b nignig tlieir mitud iiulmution, wi 
tl d tb t ti ( \ dis ippi n uc m ly f irly i oiu ludi tb it 
tins (Il i||iuiiii must bi attribiitid to the diiti- 
tun (t tin pol ir tion oi the niys ol lif^bt eon- 
limed. 

ilii \penmi 1 t uf iibl be a viiy ditbi ii t rii to 
in iki uitlisiu^ it rb( pilis bad my (riisiliidile 
tbiekiii s b t I ly mu be mule V(i\ tbm by means 
ot pi Ui s ( 1 n u I Ol oi InM ot I iss hi lu n in a 1 imj) 
iiui thin by d \i ImMium iii tin miildli, ui may ob- 
t tin a p 111 ( f p li s ( i tbiel 1 1 is | u ii etly ( (pi d Ik- 
sidi notlim [III \i Ills ( UI y n \ m^ ^i idu illv tin in- 
elii ilioii ot o i ol til (ills, s(y s to eom| ( ns it( m 
tills ill iiiTu I toi till eiliitei i slight diitiiLiiee ot 
tliii I ne^' il It i M ' 

Iba then 1 motlur mode ot obsuv ition wl ich js 
111 1 1 I nuinii t We t iki i erystxl of lourmiline* 
e 1 1 m 1 dm ( ti )ii p ii dli I to its mu > as to t jim 
ijliti wall I II 111 I sdihttv, ue ilividt a mlo two 
I If , mil t j I ly till two poi turns, oiu to the slit on 
tl I i^lit III! d ( i till pi ai u d the ollu r to that on 
the I tr Wi tluti ind tint tim^is aie inoducid 
wl II till two i\i N ol the tl umints xiepndlel, ad 
tint no tiieiboi tluin iii lift whin tiu \ ne pir- 
pndieuli tiiailiolbii ai d tb a in (linking tlu 
I ) a oils ( I the p 111 Is it t uimdiiu iiom one of 
tliis(]tlui ns to tlu otbei lli^ mliiisay of the tl ingea 
^1 ulii dly (lis ippi n 

Muj p 11 g low till I ill s tl icnnm fi\ed to the 
It in |iipenduulii diiictuiis o tbit i o tmvi 
m ' hi V 'ihie , md pi u i g a iliiid pile biloii 
tiu eyi of till obsiMii m a pi me tba t( mis an 
'll of 1 } W all tl L pi UK s ( t n ( I 'l IK t of til Iw o 
toinui tins j 1st plant nius iidun to isimi'irpo- 
1 II iM n lilt Mys(onmgf om tlie two slu^, uhieb 
1 ) nri tlu V mi twill ]>( I mst il at riglit ingles, so 
tbit till It It ms to be 10 ri isonwby tbi i lys siiould 
not igam intiilen and yet uliitevii pains we take 
in tlu (xpi'inunt, yvi s|| g] diservLi no trace ot 
fiin^i . i^Mielit tliiiL not, bowivei, bi fiinges if 
the Mys nut biiiiiKl tiu llnid pile tatbei than before 
a " J II ] 

It Is Liiiiu eiss try toicnml, that n tnuimaline of 
any 1 mil n ly bi Mibstitutid toi the tbiiil pile, as the 
two toiniii II ay lu e\elnngid tin the two lialvcb ot 
apiece ol tounnylii e with paiailel surlaees . the re 
bult will be piieibily the same. 
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folms^tion Let US M pposL, in order to exhaust <ill pc s, 

^ bihle coiiibin itioi)'', tiuit the plate ot in< lal liluiiu. 

"nated viith pulujstd li^ht, and that two piles oi tu i 
toui 111 limes au plued, ts to tiansforiii the i n't 
p-is lujr thionf,di tlu two slus liorn ra^s pohiisid ii\ 
tJie *>PiK diiiitioi , into ia}s pul irist d m diiectiunN 
at ri ht analts to cac ii othci and that hefoie the 
inti I kiinee of the "ivs we hiin^ them hick to a si- 
inilii polaris ition, iitliei l)> the assi^.lniue of a thud 
pile or b) tint of i tourpiilinej as in tlu toiniei ex 
p( I mu nt the i h^e r\ e i w ill then find, and, no d lubt, 
with ^reat snipiivi, that the rivs iic 1^^1111 suscep- 
tible of int( ill reiKo 01 th it in mixnu^ to,'! the r tlu v 
piodiici a \ti> vi'^ible rioup 01 nub sunt lim^cs 
J lu '‘till s of e\pi M lu Ills licic lel itid le ids iis to 
tlu i )ll iwiiijj; eoo( hi ions. 

i J wo [u luils c Jiueitcd from mini il Ii^ht into 
li^hr ) () 1 11 isi Imtiusniu dm ( tion, u t iin, itiiiliis 
nioditiL ition, the jii t\ of mteiletm^ witii euh 
olln r 

* Iwo pi lu I w’uli in n ali to pi ^ diitiih 
fiom (heslite of o tm il ii hit) to it of li ht jiol i- 
ils (1 in two pi ipui lieiil II duel tuns le 1 o lon,^ i 
trip ibb of mt iiiniui iitliei while tlu y iimnnin 
till) stiti, ni iltci tluy liivelu n Ksto id to i iini- 
lar pol n iv iiion. 

j. Iwu pi.iiil‘< pol i is( d 111 contriiy diricMnis 
do lot Intel kr , whitiiei in i} hive him tli nioib* 
fie itions th It tlu V hi\e imd r,^one befou the\ iiri\i 
it this st lie fiom th it of n ilm il lij^lit hut wlun le- 
stoicd to i siinilii St ite ot pol 111 ilion, tlu \ heionie 
eipihle ol Intel kiiOj^, piovided tint m their p i-'S ia< 
itoin ihe intui il st pe to th It ( f |}oj 11 i'«ed lif ht iiu 
iinsi plines of poluisilioii ui ihe two pencils weie 
I u illi 1 

Hills It ippcnsthit mtlu'Ni phenonur i tlu mode 
ol Ilium ol the iiysilusiiiil dipindoniH/ f l/i / 
(IK only wlun tiu) meet but ilso on n! at li if ha t 
/)}( lull Ilf httn 

Jsi i I \ni — 0/ ' '/ I (f PI mntnu -ihnh is 

I rhii i ( I in It i / // / I il ( Ijuisjiiiin h 
has tluiifun til I /' /eoioiuiu ioi\itis\- 

1 lO*^ 

\Vi III IV fii'‘t examine tlu 7 nine ol lli new nio- 
difie itiun of h^ht til It s ee nee nu d in tlu se ppe li- 
me ^ in I see oiidU , till 11 1 i oi pioiluem ' it 
Svi|)posii ^ l I i\ i diieiL li.;iit to be polnisecl m 
liny of tlu ways tint bi\e bun desenued, and tiun 
to p i^s tin on^ h i pi iti ot loek ei \*-t il^ cut peijiindi- 
eulirly to the ed^es of tiie lu \ u ill li | iisin, about i 
quirti r of in ineii in tliii kiu s^, and liiving iulh its 
sen fai ( s p( I peiulii ui ir to tlu 11} when it t merges 
Il nin the sui 1 1( ( It will nolon.,11 pi sm ss tlu pio- 
pei lu s oi ( omnion pol irisi d li^ht , ind } et it w ill not 
lia\c reassumed thi ihirielcis ol direct b^ht loi it 
ue submit it to tlu leti m of a ihomboid of ciibo- 
mite of lime msU id ol alloreimi; one irni^e on!) in 
a piituuln position witli resp et to the principil 
section ( f till ci>'<t il, it will be i justant/if subdivid- 
ed into two pencils s) tbit it cannot be identical 
with Loiiinion polarised b^lit 

Ni itlier is It simply riatuial lif’ht for a white pen- 
cil of natural light is alw lys divided by a doubly re- 
Iraeling ciyi^tal, into two white pencils ot equal in- 


tensity the while pined whuli liis pished through Pohiri'-mia 

the I late of qinit/, on tlu con'iny, gi\ts alway s 

two Hinges, but they an dislm^m lud by the most 

vivid i lours li tlu otdiiu y imt^e is ml the ex- 

tiaoidmiry is pet n, and the leveise 1 d tlu i 

the s iiiL w ith II g lid t » till otlu 1 p |sin ttu c u'oiiis , 

that of tlu otdiiuiiy pitiil is i omj h nuritaiy to the 

tint of the ixtiiiiilmiiy pniiil, mil tiny both \ \ t \ 

aieoidiiv to till positum 1 f lie |imeipil sietiohot 

the I liotnbt 1 1 w hie h e nisi s tlu '^i p ii ition 

ihe pn m lu tihsc pi i Mr l\ )i h 11 II ids .n 
ap[) II itns piiliitly 1 hpti 1 to tin pui iniiui ot 
tluse ixpeimiiis, ind which ii ({im stilt nun- 
tioiud (list lui III i it i\h bitt tlu ' Is with c It 
biiiliifuy, sKondly, bi m t ^uis us tlu nians 
of is*>niin4oni ilves.tlii' T'u nn 1 i 1 u m I ios( no- 
thin Ol tl Lli disinutiuss by tlu mkij o ition i i tlu 
pi iti n li ll \* Us I lb 1 1 is 1 ( t I w mg t ) my Jiiegii 
ill lb ipitiimil tlu III ( III I I (1 liiiidly 
on u I unt I i thi I u ibie w itn w i i b it Ih w s ns t > 

sill w tl It tl e til Is II L I i{ 1 I t I \ to I < b lilt 1 1 

I ills 111 tl un e nt IS II in ^ 1 ou lii i 1 iii i ul n 11 y 

t II ( opt ini m lu d b t w i m tli 1 1 |i 1 1 1 1 il tlu 

eyi gl i^s w ith i pi 111 i I 11 1 1 1 1 y t il 01 i t e iib > ik 
ol linu , iLuliml uii ii I liis piin lut^ 
m )\( dill it I il I niL I II til iviN I I till t b l ^ i 
llu oil (iver Is en ibh il to s o n ^ no n, 1 1 Its i 

Ills I ll isiii e lliL Iw 0 nn 1 s ( | i‘ ^ I i f v 1 i Ii lu 11 

view 11 ^ 

II ivm., tlien b« foie llu t b, el ss ( | tli tehs- 
et^ tlu 1 1 iti (i (|iMi(/ ill (j t ll I, 111 i> tin^ 
besuli s to tl < ( y i I m i n i in b < 1 11 k f is ( { t 
p n tu 111 11 ) mil VI ])K )i I 11 i ( ') ( 1 ) 1 M (M)y 1 1 < no- 

nu I luemiotus} npiiv I b il 1 1 j x d tu d 

oM If witbmt nsil ly t ' iiii the I ii niMid 

I I ni 1 li we I ) VI til ) (' iiLt \ 1 1 ii ll in- 

tiinn nt wi hi ii iw > 1 1 is 0/ tl in b )fh 

V liitL, ir d I I ( p Mn b 1 w 'u lu i it Ml t s 

tbit til )}l iti pM hues n ) p 11 tii nl 11 i i t r n 1 iti - 

III III bi Ml I II till ll 1 tl \ w 1 V ll |] so 

11111 i nil etid I y i pi ll I ^1 slit sibiKd^ 
w L 1 1 I jui ee IV I I V o I n m i it b i f llu ni i o 

i 11 d , iiu! w hib til teb i | i p 1 i > in ) 1 I t 1 e \ o- 

lulum in I s IMS they v ill I tli iim ttnm b lu uly 
the wbo^ suits (i till p inituiolunis Ibiis, the 
im e,lbitwisml wilbieiim lui e^ i\i ly 01 npi , 
yellow gm M I) yilHw bim li pun mil violit 
and It t s I 1 1 J ll tl e teh s( I pi v ol b ive m uk b ilf 

a turn Its 111 \eminc ben i Miiiuil, tl i vioUt 

imige will bii Ml ft t lid ibeii 01 iiki, and so 
foitb llu mini nil ige will ilvtys >-ive is tlu 
ConipknunMiy i iloui ioi li in ft ui 01 coin] h lily 
SI p 11 J I ^ (I I I 1) I e , wi ill )v ih ill to (veil Ip 
catii olbii, till ] I I e in 11 I lii llu discs will 
leiiia 1 e< 1 tuiy wli v\liiii il mmm^lunu- 
lar poitu ns \ ni \l b t the no t viv ul c oh ms 

i he It fi etu II ( t Ml 1 [ lu I t {I te m ly il o be 

( n ploy f d foi mo l ebii c ll\ « xhdntii j t u didtii c live 

piopi lilts of tlu b^bt (I msimikd by tie [d ite cf 

qu lit/ 

It we cuis( i plili of ^1 s t) liiinrom d 1 | nul 
ul intui il bedit foimmg with its surf u u 1 h of 
ab< ut 5 ' lilt icrii ( te ll pi n< ll M ill ' Miteiiiljii 
succession to all tlu points ot the boM/oOj but it wi'l 
constantly pie sent Oh same luUn itj 
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..iiion But if the incident pencil is polarised, we shall 
find, on the contrary, two positions diametrically op- 
posite to each other, in which the mirror will not 
rcllect a .sl}t^lr ;////. 

Making', now, a similar experiment with the light 
that has heen traiiMiiilled by a plate of lock crystal, 
we shall see that it becomes coloured by r( flection, 
ihougii it talla white on the plate, and that the na* 
lure of the lo/ )ui depends nn the side of' the ta:f that 
IS presented to the reflecting suiface. 'J’lie^e rc fleet- 
ed colours succeed each cuher during the revolution 
of the plate, in the same order as in the prismatic 
spectrum: tlo'y are also oh'^erved in the transmitted 
light, being alwavs compliMneplary to lliuse of tfie 
light retli'cn il ..r t ( s .mh.: lime. 

If the piop( Mie'i ol' polai isi (1 rays depend, as is 
Mippo^ed l)y the p.iilisans of the system of (Miiis^Nion, 
on the pin tifiil.ir ai rai’gt meiils jivhumid by the mole- 
cules of w’lin ii they are lonned, it will be easy to de- 
.lenbe the intimate composition of the orilinary po- 
l.irised ra> ; and th.it ol (he same ray alter :t has 
passed tlirough the [dale of roek crystal: m the foi- 
mer, the axes of all the molecules of the diil'erenl eo- 
loiiis, must be parallel ; in the latter, the molecules of 
diil’erenl tints must liave their poles tinned towards 
dilfeient parts of space. 

It now beconiLs necessary to examine aeemding 
to what law the direction of these pole^ is vaiied, 
hotli as tlu'y di pend on the p.irlicular tint of each 
molecule, and on the greater or less thickness of the 
crysl.il that they have pas'ed through. 

If we emjifoy liomogein'ons polai i'-ed liglit, we 
bliali readily liiul, that, suppo'«ing a given plain of 
ijuart/. to turn the jmles of a certain ray of light 
thioiigli ail arc of ‘JD’ I’lom their priiinlive direction, 
a plate of the •'.ime crystal twice as thick will cause 
a duuhle deviation, and will turn (lie pole through an 
arc of 40 ; a plate of thrice the thiekness will caiM* 
a triple <leviation, amounting to (iO ', and so forth 
williout limit. 

With icgaidto tlic simph' i ays of dilferi nt cdijur.v, 
in passing through a guen [dale, iliiy uinleigo di\i- 
ations so mnch the more considcruble as they mv 
more refraugiole, :n tl l?iis in the iiiver-e pioj)t>rlion 
of the numl)ers wlncli Newton calls the lengths of 
the fits; or, wli.it Cvtini'N to the s.-ime lesult, in the 
inverse proportion of the t|n:intities which li:i\el)cen 
ilesignaled in this a: tide by the Utter //. (Sect. 
VII. I 

When, tliciTfoic, we know the deviation for a 
given plate, we in.iy liml llie ell’ecl of a thicker or 
thinner plate of the same subslancx* by a siinple pro- 
portion. 

Tafdr of the ncvifillons of the Planes of Pofurisattou 
of the (lijfeinit “ IJovio^nieous" in j)(issin» 

through a Plate of Rock Ci i/sial periwndiridar to the 
Adis of the 7*/i.w/<, ofiehirh I he thickness i\ a milli- 
metre, or .O.JpiJT A. /. ; [jiccordnig to the iVew- 
tonian division o f the /noa.] 

Extreme red - l7.o()'^ 

Limit of red and orange - 20. US 

orange and yellow 22..S1 

yellow .and green 25.0*8 

green and blue - 30.05 


blue and indigo 3U57 Folaricirition 

indigo and violet .S7.()8 

Extreme violet - 4'l'.l)8 

'i'herc is no reason to suppose that ilie angular de- 
viations will undergo any ulteration in llieir values 
when ail the molecules [la^^s through the crystal nt 
the same time. Consecjuently, in the white pencil 
trunsiiiitted by a plate of a milliinetro, the axes of 
(he elemeiitaiy red rays will form an angle of S" with 
the axes of the first orange rays ; of about 5'* with 
those of the lir^t yellow' ra\s, and of Stk.O'’ with the 
.Mxes of the extreme violet rays: and if wc analyse 
this wliite [•eneil by means of a rhomboid, the dill'er- 
ently eolumed rays will not he divided in the same 
pro[)ortions between the two images: hence there 
Will necessarily be appeal ances of colour. It is ob- 
vious, for examjile, that when the rhomboid is so 
placed that its principal sec tion shall coincide with 
th»‘ poles of the red ray, this ray will icmaiii al )- 
gellier in the* ordinary pencil, and the led tint will 
be wholly wanting in the extraordinary image. 

Ue m.iy obtain an exact idea of the moiblieation 
wbicli a [il.itc of quartz produces in a white pencil of 
polarised light, liy conceiving a combination of red 
r.iys polarised by relleetion at the surface of a cer- 
tain tran.spareiU sulistance, of oranne rays polarised 
by a seccnid surface placed in a dilferent angular si- 
tuation, of yellow rays polarised by a third surface, 
and so forth. 'I'hc necessity of the intimate mixture 
of all these kinds of mi)lLcuIi‘s in each line of white 
light, and some other ohsiacle**, would render it im- 
possible to icali^c this fiction without a very comjili- 
Ciiieil ap[)aratiis : while a simple plate of cjuan/ is 
Mjilicient, on the other hand, to give to the dillerent 
CO istituent parts of the white pencil these inclivulual 
polarisations situated in different azimuths. 

'riie j)heno;*icna wh'ch have been de'^cribcil are 
produced liy plales of quart/ with [larallel surfaces 
cut per[)en(lieiilarly to the axis ol the hexaeilral 
[n sin. Ni>w' in a iliiection peiqieiulicnlar to these 
suif.iee.-, ijiun!/ exhibits no doiihle ndVaelion : so 
fh.jt tile e.inses, which in this case produce the de- 
viation of the planes of polarisation of the lumitioiis 
molecules, arc different from ihe causes wliich oeea- 
sion the separation of the two pcmcils in other si i - 
lions of the crystal. Ami it is remarkable tliat 
the propcrfiis of these plates have been found in 
bodies not [)OssessLd of regular crystnlliziilion, as 
Hint glass, aiiil even in perfect fluids, such as the es- 
sential oilc) of turpentine and of lemons, or the solu- 
tion of canqihor in alcohol, the simple syrup of sugar, 
and so forth. Tlic only difference is in the absolute 
value of the ihiiknesscs which afford the same tints: 
the other laws remaining the same, 'finis the ihick- 
nc.ss of oil of turpentine must he (iH times as great as 
that of a plate of rock crystal to produce the same 
effect : and the action of the oil of lemons is to that 
of tlie oil of turpentine as j 7 to 10 [j or to that of 
crystal as 1 to 11]. 

W'c have seen that a plate of quartz a millimetre 
in tliickness causes the poles of the red molecules to 
describe an arc of IT.-G”. We may suppose this mo- 
tion to have taken place from right to left : then 
every other plate, of whatever thickness, cut out of 



POLARISATIONOFLIGIIT. 851 


\)hiiisotion the same crystal, will cause the poles to deviate still 
oi light jmthei jn the same direction, that is to turn still 
right to left while other plates on thu con- 
trary, cut out ot a (lilicient cr>stal, nn^ turn ihcni 
fioin left to right. Ihis phenomenon, at hi^t s i>ht, 
must appear VLr\ singulii , but il wc leth el th it tin 
ia>s pass through the phtis in a cliiection which af- 
foids no double refricliin, we shill be aware that i 
cliviition ol the poKs diucled coii’-taiilly the smic 
w ly in evil) sjKciinen ol tlie ci)jjI il would be not at 
a'l less islonishing 

It has not hilluito Inin possible to p nnt out an\ 

( \tci lor signs which *hill indieuti the ditKtmn o( 
t) i dev iti n tl It will lj( | i d utd l»\ i ivin ei\- 
til, exempt in oiu m ly leinai k ihk eie In nii 
viiutiisol (pint/ tin soli I audits, siiiiilul it tl t 
I) ise I I the [)) I mini l)\ w huh tin pi isni is fi ntiii i»- 
td ii( i(plie(dl)\ IS 111 in\ f m ts pi uid oblupn l\ 
>\ ith iLspi 1 1 to the i d, i s Now rln d k i fi n o* (In 
di VI ilion, \* hi( li llusi y / / <.\) 1 1 s to the 

poles ot the luinmoii'^ noheiih ,i e(Mi t uitU tint of 
tin I l)li(piit\ ( t tin i little i u i Is 

\\ In n i I ol uisLil I i\ I i ses suer ( snil) ihron I 
Iw 1 pi lies I 1 )diK ng « oiiM O) u t itio the nltini iti 
de\ 1 (tion i)i tin p()l(>istiu diflvuicc of du i il its 
\\lmli(uli pi lie wouhl hi\i jiodutid s(puitel\ 

I hi 1 i> ( \hil iti ( V n ily the s jc tii S is it it had 
pisedthio il i sin^ le pi III , 1 1 i thi( 1 I i s upi I l) 
til (llliiciui ildicthiikiK sis o< tin two 1 1 lies. 

11 the pi lU s tl us ( inihiiu I in up 1 in li 1 1 lu s 
tlu jxneil tl ui-miltc d, Inviii Ii eii fii ind fii t ii 
I ni diiection, ind thi n tm ned b lel mtheioilnr) 
dm ( tion, seems not to h ive its pol iiis lion ultiai ite- 
l) eh in i d 

lilt. IS mtid oil ol impentini ciiists tin ixis of 
the niolei uli s ot tin pilincd m) to tuin fiom the 
light to tin left of the obseivii lUiiviiig liie i i) 
the i^si^ntiil oil ot li moris iioin Ult to n lit '1 hes 
fluids do not lo e tliiii pieuhu piojiitiis whin 
tin) IK mixed, so tint it tlu u piop iiti ms m the 
uiixlUM lie m\i 1 si 1 \ as iIkii rot iloi V loiee tin i 
w huh Ins I isedthiouth them leMins its piinit \e 
po' 11 It I II 

sill i\ — Oitlul^hii mi / 01 I )i M i MioN 

tl i if ( oLDi US th / /// e I V s 1 \i 1 I/I o 
1 I \ 1 s )i t mi j tj ( I Iti i/tnhj I j t/n his 1 1 
1) ubl( lujKKlion 

\\ .. lie m ' t to 1 njmii how \ w In e p ii il, ]) I li- 
lted III i sin^li dnieii)M, is in xlifu d in pi sin 
ihn 11 11 iii)s dime p' He po si eel ol duuiile le- 
fi.uti n 

1 01 this puipose w i 1 ) ])I lei pniuipilbn 
lion ol i ihoiiboid ol i h n ins sp ir in tin |)1 me cf 
poluisition ol a uh ti pene il, w hu h of tom si will 
be subjnted to the nidiniiy iifi eti m onlv we 
nny then plict' tin pi ite m ipiestion befoie the 
ihomhoul, so ih it the ri>s Pia) pass through it | ir- 
pniilitularl) If now ihe pniuipil teetion of this 
pi ite IS paralU 1 to ih it ol the rhomboid, we sliall still 
sec but one white iinige , and the bame »vill ha|)pen 
if the piineipil bcetionfl arc peipciulieular to each 
other . but in every other sitentioii oi the pi ite, the 


rhomboid will furiiish two pencils, and they will be PolArmtian 
distinguibhed by complementary iint% of Light 

Ihe motion of the plate in its own plane docs not 
alter the nature of tlu tints their biightnes<« only 
\niieb, iiul becomes gieate^t whin ciio angle foroieel 
by the two sec I ions is iquil to H 

(fuse tints V ir) with the tliiekness of the plate 
md digineiilt into pe'ifect winieness when the 
thiekniss 1)1 conus tonsulenhl In llu sulphate ol 
I nil tlu ipi i n mils are no lon^ii ohsi rvahle when 
till thukiiess is ihout h lit i inillinK tii , or one fiftieth 
i f an me h 

Supposing i) lo hi the tint of the ordinal) pencil, 
and / tint ot llu e \li ioidmjr\ the ixpiiiment 
shows tint tlu tint 7 is lu iil) that ol one ot tiu eo- 
I )Uied HI SI en in tlu li^ht refli i te d fiom two ub- 
](et 1 is I ^ tmu hin^ e ich ollii i, is in tlu ( clehiateil 
e \p( I mu Ills ol Niwion, md tint tlu tint O k tliat 
of the ( UK poniimg tiansmittid rinj Ills rule, 
liowevei Is 1 ot pi ilictl) gnu i d , foi mininycr)- 
sf iK the tints / by no me iiis lesinihle those ol the 
I n 

W III n llu H gill It serpienci of flu Ni wto n in imgs 
Is ob eiv ibli llu sm i ssive tliiiliussis ol the sinie 
et\sfd, whuii allord the nsputivi (ohuiisy, aie 
picpoitionil lo iho i wliieli Ni w ton Ins issi^mdlor 
sulist inees not ( lystallized it is oidy found tint lor 
an) given ileiisit), the ab'^i lute vdues of tlu sc ihuk- 
ni 5 SCS grcatl) surpass the thie knc'^'^es lioi n in llu 
Ne wtoni in t ihks 

Ue find ilso a lemaikabk relit ion between the 
tint / the timkness (f the pi iti iiul tlu elements 
of Its (loiibie leb uti )n, which it is impoitant to [mint 
oui Ihe linage / oni) ajipi iis wlim the pimcipal 
section ot the pi ite is luitlui pii dl i nor peiperuiN 
e ul II to the \)\ imilive pi me ol | ol ii is uion of the lay 
which p issi s till oii^Ii It II \vi np|)( SI this plate 
to posse s only the oidmii) pHpiiliis ol double le- 
ft u lion, the i i) will i i ge m i d be dividi d l» it into 
two pined one of wliieli wiM be leb ited oidmiii- 
Iv, tlu otlui L\ti loidiii lid) so tint two peneil«' 
fiom the s one ongm nuil, diei having [lasseel 
thiou.;li d ikiinl loites .wwnhif t( lluii is i 
e it 111 mi(|idily ot the In^^ths oi thc<>e piths at 
v\liu h the led 1 )\s disiny i c 'j iilir, at another 
inti ival, the yellow i lys, tie leen, tlie blue, and bO 
forili 11 we dl tinniiK , in m tiu e pi me ijdt s, the 
Untie ulting fi m the iiiteil iniii (I tilt, dilfeient 
iivs, tikiiy into I ( oiml tlu thiikoisv. and the in- 
let sit) ol the d ul)ii lIi ictic ii of (he pi iti , we sh ill 
dways hod i vny siusfiLtoiy agieeiiiint hetwieu 
tlu e ikuhtion md tlu expuiniei t f^te the \r- 
tieh ( iiHoMViiis m this Su) pi lutil J 

Ihe Ml gul li ekvntion wliili tiuse linn pitted 
eiito pioiiuemtiie [mksoitlu moli euks of ilii- 
fiienl coons wliuli i institii'e v Ink light was t.x- 
tieiiie I\ diHieull t I he d (oveieil md i otiimg bl ows 
this diflieully bcttei th in (lu g( i ei il i s(^[|t of nitii- 
lal plul()su{dieis to the liws wlub Invi lueii tiu 
found itioii of the r/ T/ ur/Vi / Ian at ton It 

IS not therefoie sufficient to i\)dim heie the tiue 
piineipics on wliK h these ininoiiena v ( f<miukd 
the confut ition ot an erroiu ous i u oi \ hi e oiiu s ab- 
soluteli neet‘*sjr) in this fclage of the invc'-tigdlion , 
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tti»n t'jpcciilly uhcn it is pi i isiSJu m ippcMr tiiiei and 
‘ It Is I )r\\ II Is v\iili conliilLiicp 111 the 

litist uoiks, noivMilisi ii] I riiL decisive ohjcctioiib 
winch ii 111 hi ( n opp i i d to it 

I 111 Iciiid iMK nlil ihi on in ( I this 7Wr fdhhjohtn- 

s/'/0;«h'sh ill this CM IK lit d Wlicii l i i> of 
1 itiii il li^ hr, p )1 niM I 111 1 I ( 1 1 nil fi^i (1 dll 1 ( lion, 

pis ^pupLiii'iiu iiIn i'll ki.ii • c I \st illi/td pi lie, 
u'lM li Is pii illil I) i'll. i\ ot ) ihl II I icti in I'li 
mol 1 nil s ni li^lil p IK Cl I it (irst t > i i it iin dis- 

tin L wilhi in 1(1 in thin piinntivi | >1 ii s umn liter 

this til y b ^in to | li nn piiiodiiil i iillitions 

lonnd till II ( ivn c nti s, vo tli il thin iMsoiplni- 
s iti ni Is f irricd ilu i n iti 1 \ on i ihsid of tin {miii- 
iipilsiction of tliLCiN til r I tin liiu p ipindi- 

cul u to It, 111 ( i I 11 i il nn p is-i ft )oi ono id to 

the otii I of tin M 1 Mill wIkIi its (|nu c nt 

po iti Ml I 11 II 1 t III 1 o 1 11 111 Ms I ,»( iloiin d in 

i ^ivi I tliii km s, tiKi Is I \* -I til It III « Inch 

tJi m )1 ( I I h I i ni I 1 ( ts ( I I » I I ) o 11 hii c- 
I >11 y/ /I, / ;///// is ) t > it t f! tin 

till it i! t \ L tl ' i t In lit 

/ i h t! ^ f t I i H If fill i 

^ I, tm u i t I n/f i i i i if th y 

ii ifl ti f j III / t I j I I i li n ft / t 

fn 2 k f^ t j ft i i til f ffi I f it it i tl u i) 

I I III till if it i I i / it / ! ! j t! (I i II lilt 

J| , 1 /t / il till I } li I I jlltuijul St tiot (/ 
lliL lint f t XLitli il t ())i i il jinii (f fin it 1 1 - 

\ tf i I i i I tin > i] pi n 111 sh M t iitL 1 II iti\cly p 1 ii- 

isid 111 ill i foiniii i iniutli, and in ui a/iiiKiiii at 
the (h t itKi 2 i li I n It 

1 I (Ills I III It inn 1)1 ()1)K( ted, fust chit ulnn- 
i\ci tin li^liL cniei^ fioin i e n st d w itii one i\i , 
wliellni till I oi tliiek is c nnpi id ol tin dtstiiict 
pencils, \vi fill 1 th It tin \ i( p lined in diieclions 
at luht in^^les to i Ii otli i m I 1 1 n i the inc idei t 
1 ^lit m i> 1 n bci n iiin il i i p i irist ^ nid no c\- 
Cl ption to (Ills 1 II 1 ill t 1)1 en disc I \i uii Non it 

Is d (ill ult It 11)1 nil]) )1 t ) C 111 ( \i 111 tl 1 sys 

tein ol nine ihk ] li ii mi how *hv. t i i i cm 
Ik 111 i h 111 ) 11 cl It st I ( it tin st lU i 1 ] 1 1 nis itn n 
111 two (liiii iis tl I 111 ^h w'iiih I ih dvL 

ol ill tl c tl I), 1 1 Is 1)1 n 1 i 1 d t In fi\i Ip [ I II T) 

Ikit til 11 I s ill I )u (] I ( t ' ) 1 1 n t ) th s 
the )i\ ft wi I I 1 I { 1 1 (1 nl| hie if ii i e i i 

sueh 1 m mill I t i it i* |i (i)il si.r mii t m li 
an nif^li. of ii wiiitln | nm live pi nn ot p ni i 
lion ot hoin ^k in m 1 t tli it is ti pis tin n^h Jl , 
the an^^le J bt in li n t pi 1 l no , the ti m iintu I 
pcni il, leeot liii^ t > the doctiiin. ol inoic ibh p Im 
siiDii, i( ultl 1 ) iniiium; ',(1 1 i I nil I r III tin p/- 
iiiitiK filam f Hi i i t'n f In t /iijH Iniiliii to it aiiel 
when an ilyscd b) me ins i t a iboniboid, it would i\ 
liibit, III two positions of tile pimei] il seetion ot tins 
ci)std,niil> I sin,^L mi i^L*. lUiL tli s is s ) f n ti om 
luin^ tiiu, tbit // tie pfiitt i\ of a jiopn thulit\^, 
till pencil will be const iiitly divided mtu two unices 
ofc(]ual mt( nsitiis, wh itcvei tin direction of the pi in- 
cipil seetion of the liioinboid tiny be 

When two pencils, derived fioni tile smic origin, 
and possessing llie s nue vel eii\ aie in ide' to iiitei- 
bLct each otliei at a vi r) sm dl an^le aftei having 
UavclJed by elillerent paths of wlueli the len^alis are 
^•lightly difitient, the) ni i} dc^tio^ each othci com- 
10 


pictel}, as vM have already seen, and thin dcstruc- 
tion woul I IS It idd) ti ke pi ice if they came by the , ^ 

banic pith with diHeitnt velociiies Let e/ be the 
difference of the piths wliieli dctei mines, in the hrbt 
e ise, the pe iiodie d si i le ot the points ol spicc in 
which two I lyb ol a certain honmgeiie ons light pio- 
dnee eoi]i]>Ii»e d irkness by the ii inieifirenee thu 
bane littii d will expitss, m llie second e ist, the* 
(piiiUity b\ winch one ot the lays will lequiie to bo 
iiioie ailvinced thin the’ oiliei b} ilu excess of its 
vilmiiy, in Older that the lij^lu m a,, im !)c di- 
stil yed Will I, in i ci)s!alli/i d pl ite, the diileicncc 
of ihe tl u ks deseiihed hy the ordiiii} and e xtr*!- 
oiiiiiuiy nys of a g ven I md of ii^ht, or when the 
( Ifeet ol the dillereiiee ol ve’oiity is 0, ?/(/, oi ())+ ^ )f/, 

I luing V whole niimbei a pencil pit vioiisly polar- 
is(d ind tl insinitte d h\ tiiL pi will AiiL\iif/i- 
i ill / p Ittn id in the punutin plum ^ m in tin n^i- 

II (tl I Is till pimiij lis ol the d ctimc of niovo 
ih'i p 1 HI 111 >n II ipiiii 

U In n tlio pi ite h is such a thiekiies , th it the i 
ill Die of the p nils (h seiibi d l)v till oidiniiy iiiel 
( \ti loidmiiy [(lulls is included m the geneial for- 
m il i t Pj) ilf the i) in nilt d / ht wdl nppitir to 
I ht tit Dimoili ’it it the pi me Ip d sn^non of 
till ])l lie in iki s m n I of I *> with the primitive 
p II e el p( 1 Ills It ion ot ihi nu iili lU h^ht winch, 

IS \ e hive die idy siin, bv no means av^iees with 
the eioetiiiu ol in )ve ihli poiuisitiMi 

Lilly when tne lliiel IK s of the | I itc i mplo) ( d 
Is not eoinpieln Mill d m ly it tin {iieeedim^ e x* 
pie I ns flit ( I / nn ( I I i / , Jin It / ns 

till It t (III I ^t i /I tf t i,’ 1 1 (IL 1 1 \ r / a pat ft I y/;- 

III in 1 ins le el( Is 10 les n ( ( nsi Uiit than 

tie I Mini I with the I iws ot inovi ihl { liiisition, 

Miiee lei Milmg t ) th s( Ims tin pol n i ed nu ident 
1 ly oii^l I dviys to eritij^ eonpleti} p Inised, 
wi h i smipli ell m c ol tin i/i niith i i iN pi les. 

It Is n )t tlierefoii, 'inei illy tine tint i pined 
ol p I iiised lionioat neons li^ht, which pi si s tin ouch 
I'lm ( I \ s| iili/ed I I lies, e nhei pieseives its piiinitivu 
p liii'iti n 11 isvumes i lu w one it the angular 
dl 1 i ( (I in I with this 1 ills till wli 11 t dnu of 
th oseih n )i y 111 )ti ns iLti ihuted to the nioh c ides of 
li^l With us[)(ct to till ohjcctiOii ali( uly m ido 
t ) tills tl I ly, re^irdmg the connexion tube cbla- 
bli lud belwcLii tiu plienuiuni ot thin plates and 
tl s( of thick (lystds. It seems to retnn its fnll 
I me suet it Ins not beiii Cstiblished by experi- 
ment tint the riys corueined in the plienomein of 
linn pli»es aic polar sed in two rcctai giilar dircc- 
tioas. 

Nup[)Osmg, howevn, for a moment, th u tins wero 
the e ise, and th it \ luminous |)eneil p issmg through 
a thin plite ot Mi]])lntL ol liiiu, is elivieUd into two 
1 lys the one oidnnr) and the othei e xtiauulinuiy , 
poliiised at light angles Ictus i \ imine w hit would 
be tiu ennsKpitnee M itluin Uieady spiakinj, the e 
two ri}h follow in general diffeient routes within tho 
eiystal , but it is not possible to sepaiatc them pb}« 

SIC illy, bee luse the impi ifeetion of oui org ui^ forces 
us to eoiitcmpjate objects of a ecitam extent. Ifio 
advoe itcb ol a moveable polaiisition will exainmo 
tills light in a nuiss, 'Ihe} will find in ceitain cases 
that It appeals to have prescived its primitive polari- 
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ralansation sTtion ; and in others tint it seems to bt pol ui td m 
an azimuth difttrinp by 2i , «ind the} vvill lunn i )n 
elude th It tliiii p] itcs act ver) diiPtrenlU Im ni a tin k 
cr\‘.lal. 

1 his cone Ills > i, how t i, in m he di j uii d \\ ht n 
HC 111 ilvL list of a tine k ( I \ si li (h i id i ns n 1 i \ 
ti tnrdiiMi V iin n^Ls in s<|»irit (l,\\( stu \ tin }r» 
p( ilK s of c ich ap irt. In the e ise of th thnjilitis 
the oiisLivii Ills to (’ 1 \ ith li^ht \ h eh i iin\< d 
and eoinplie ited \ov\ win) ( i fin in w lii > t iin 
iii^ 111 i(l( the c\p( luin nt, th it tw ) i n n i ' I ii 
ised It ii^ht ingles, w ill I ot s( ( 111 in ( i i k i ti i 
feiuce, to lii\e lost thui pini itiM | In it ns 
nid will not ( \lnlnt in ii li iinedi it< { n it n tin 
tisull of the olhci^, which tin ht hi. en n'eitl is 

('Of/ij os It ^ 

i 111 i( idei will now hi\i loiijcdnred tint in < r 
iki to duel 1 lie these ni} t i le ns phi in i n n i, it will 
rcejuirc to he piovid, fii t, (hit two pciiiK m u- 
luall) loiiiiidin the thin ])l iti s of < i \ vt III/ d uh- 
stinces, is well is in tlnekii erystil , piliiised it 
1 I^Iit an^ii s (0 e leli othi 1 ind m e n Hi tilt the si 
pe III ils, when the\ iic mixed, mi> e xlnhil the up 
ftntuftn of i pol iMsatioii int iinediiti hitwientlic 
two scpirite dncctnns Si eli then is the object ol 
ihe verydthcUo cxpeiimints which iie now to be 
I elated 

A pi ne il of homogeneous solar li^ht lx in^ eon- 
leiitMtid into 1 very siMill point b\ the ml of i 
lens ol i shoit focus fi\e I ni tin Ii itte r i I d iik 

loom the peiied if elivi i,^ii ' i ii i t)h lee i\ d 

on two jiliti s of ^1 iss s I nth me iii i d to e n n otli r 

inel makinv m triple with tin i ly of ih nl 0 the 

peiie ils le fleeti 1 h\ the two pi ile s will tin i in e >in- 
pletelypoln ed nul win ic (Ik) i ili i^i e 1 1 leli < the r, 
the) will toini Ii^iit iinl duk sttijus nid whitcver 
the position ol the pi ite in ly be tin stupes will be 
poliiised in tin s une diieetion as tlie Iv o pencils 
whie h ifloid tin in 

If we Item tike i vci y ti insp uent pi ite of iil 
phite of Inin and divide it in the innUlU so is to 
hive two pi lies oi t \ letlv the sniu tine kins , i{ wi 
iix one ol the hilves ol tins pi ite hdoie tin minor, 
in bueh 'isituition tint it in i) ti in rnit tint p ncil 
only whieli is rellieted by the fust miii n inel so 
tint the pimeipd section nil) in ii i in n .^li ei 
1* j with the pnmitive |)1 me of poliii itioi mil 
then the otliei hilt ol the [)I ite. in the w i) ol 
the pol II I ed li^lii uflietcd l)\ tin oth i mtioi, 
but With Its pin op 1 section it in^h t ) th it 

of tile other phte, iiul m ikn ^ ni ni^li of d> with 
tile |)innilivi pi me in i emtiiiy elneeti n i/tn 
tf ih(SL jhiits a * in iht utmi viinnir a\ ih tl ilahs 
liowcver snnll the iiieisuie oi the ii iloiilih Kfiution 
iui> he , the y must divide the leHected i ly whieh 
piss till on di tlum into tw i pencils of the siii m. 
tensi»), iiul jmlirise I it n,ht in^li s to eieh o lie r 
but m the positions hoc assi^iie 1 to them, it will 
evidently h ippe ii th it the plane ( f peil in ition ol tho 
ordinaiy pencil coining, fe r cxiinple, fnitn the n^IiL 
hind |)lite, will be piralld to the plane of poliiisi 
tion of tlx extiiordmiry pencil of the left hind 
pi Ite mel the snne will be Hue nl the two rein lin- 
ing pencils oi the r(«:pfcti\e plates. 

Ilub being admitted, it is cisy to sec what will 
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liatipen it tbi' points in wbieli the two pencilb inter- IMarisatra 

sect I nil otier 1 he* oidmiry lu^ ol the light ^ 'K* * 

h ind I I iti w II it one ml if<r« with tin t \lraoi - " ^ ^ 

dm II \ I II s ol tin 1 « It Ii ind pi iti sn^itht^y nepo- 

InisedmtiK s mn dm e tun, aid will oi i i gioii[) 
of li^lit 11 1 (1 irl slii|is iiui I ( nd ^ loLip w ill be 

I) idi (1 1 )\ (he ( sti 1 ml n 11 > i\s i i ihi 1 1 m bind 

I i iti {• d till <n il M ol I s ( m| III 1 . 1 be tw o 

, iDiins will 1 ) til iint'iir e ) ii ili i I nn e leli othei 

is ill }liies K tiiilii II 1 1 t 111 1 i bit refill 
t in Is ill It III 111 ikt (1 I 1 tin n te line eh ite 

*'p n t wi sli 11 fiiitl till I i\s I til u (li I iiphon 
full ed l)\ til two I In but is tb y | m now 

lee iivi (1 ( I I 11 n V pol II lilt s tln\ii eieliotber 

without e \li Intii ^ ny ol tie phe iionieii ' ol intei 
flit net, n el tl e t )e It is till sens it )ii ot i uniloini 
i ^ ht ( niy 

\ 1 let wine h is no h ss t vidi i t tli in tlie cxibtenee 
of the two sy tl ills 01 stiip s, I tbit when we em- 
ploy the sLilpli Ite ol lime e leli i i the sy ste mb is eom- 
phtely pol nisi (I, m i pine pt i peinlii u) ir to the 
pimeipii section t I tl e pi ite whu h is ne nest to i^. 

Now then IS n ) oiu el the i onsi (|ut ne e s ol the 
supp isitum with winch ue st t out (hit is, the sup. 
position th it i vei) pi iti dividisj 1 n ised iie,lit p isi- 
iiig ihroivh il 1/ 1 ) txi ) jnuih j I in i I at n ht 
ail /i\, that IS in t iull^ e nlnmiil hy tins ixpeii- 

nn lit. Ihe tiuth ol the h)potlusis is th icioie de- 

nionstritid, for evci) other mode il sipiriti m or of 
poluisition of (In iiys, (hit I r exunple which 
di diced fioiii tin ) nnciplis ot in \( bit pol ins i 
tion, w nild it a 1 to [ In ii > i i t t iii\ e ifh 1 1 nt h mi 
Miose wim b b ivi b n tie e i ibe 

\ Iiltl It tent 1 t > till I s 1 I t I \ II ) i on 
tilling in lie oil t of tin cm unit let mnii r w Im ii 
p( I irise 1 I ly s n e e ip bh < ' e e i i n i d)l( 

i fit ( ts of Intel h le i e w II I t nil i nt t > e nvinct 

the le^iitr tbit (In tw i sy t on if st ipes wliieli 
hue b n tin ub) els t t th t \{)ei i in nts e 1 1 o.ily 
liue lx ( n the It suit oi the iitn'eiitue el the endi 
liny ii)soioni pint with dn e\ti i idn ii) ra)sof 

the o bt r Im! il ii il n wiie intirtmnil on 

this subject, tlu') mulit he iiiii) d m t k iiilowiug 
inanin i 

\Vi nn.^]it siihstituti loi tin two thm p] itcs, yvlnc Ii 
h ivi bcviiei ]l \ttl two tine k ( ry st tl foiixniipic 
tw y lilt ill) (Is oi enhcnite tl Iniii, m which the 
double I lint/ ii would be in mil t \b wi> migfil 
(he 1 toil ) y ep 1 i ( ly the coiiise. oi e uli pencil, ai tl 
mtiietpttii mil Inn b) seritii it ini, lit thus bt 
pio t (1 by tin mo t tlir et i \ i h nee (h il t u t’l fui 
iiuti >11 ( I tl e tw ) I nips oi sti ipt it siieeessiry 
ind idln 1 n t i tt tin oidiuny|en il oi r ( tf tiie* 
eiyst ils I )u (I II let tin e \ti oitlin iiy pi i c 1 t i the 
it 1 ml the rive I e Jh dii 1 1 tion ol (he pol ins i- 
tl III ot these I m,.^i s, ehtcimmed hy tlie i id of i 
rhonih )i 1 would ilso he ixictl) the spne as in tin 
e I e til (be i inploy mt nt of tin i | 1 lU 1 he only re- 
in irk ibi tiiffiiiine between the tw ) e\[ciiinent^ 
would he in the dt^iee ol sipnition of the two 
cr Kips oi il nge lliH distmei, depending on the 
(lifle lenee ot tlie piths deserihcd b) the t idm ir^ and 
extityordm iry i lys, would bt * gie itei [ oi rather 
bmallei]] with the cry<^tils tli in with the {1 te'^ It 
might even happen, if tlie erjstils weie very thiel , 

0 ej 
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I'Jir n n tint 111 onkr to ** hii ij^ tlu uithin the held 

* ^ r>t viLW, ["or to rt M(h I liiLiii vi^ibli ], It w ould bt iiL- 
' iissiiy to LOinptiisiiL for i put of tin. (liflLiciuL of 
iJit. lLn^tI^s of till pith'' 01 of the \iloLitKs, |»y ihi 

nSsIvl UK I of II pi UK. I ISN fixed III till U l\ of ( IK of 
iIk pi IK iK but 111 i \i.ry c se iIil n *.ulls of ♦he i \- 
pt I iiiKiit would l)L ( (|U ills I'l i iiid d( cisixe. 

It nil) iko be fiddi ih >n thi list pi in «i'> a full 
iiiMvcr U) ( M i\ ob]( ( tiori tint iiii^ht hi i used JiiiHt 
tJii't Lxpl iintiou of tlu foiiuitiou of tin tv\o t^ioups 
( t stupes, III the thill pi Ui s, thit tin intiis il v hich 
ipuilis the two s^nIiuh i'. ilwass ^o lipLiiduit on 
till doulile rifrutiou ot tin plitis tint its ixuit 
I uiiKrii il \ ihiL 111 i\ ill i}> bi d( hmil tioin ilie 
(IciiKiits of (ht do ibk uliution, is ofit lined 1 )\ 
(xpeiiinints m itliir poitions ot tin s uiie sub- 
t lire [^ic ( It I ( M \ 1 II ] 

V\ i must now i oii'-idM how it wi I be po<;s bh to 
1 lone li till I ' pi I nil lit whieli lii'^ hi in iilitcd, 
indwliitii piovi tile subdivi'iion of tin h^iit into 
tw ) pi Mills, [ o! lilted It M^ht ui^l s to euli other, 
vulilheolhii fill w Ini li ‘'i i ills to Ik oppoMtl to it, 
tint whin till p'ati is ot i piooii ihiikniss, the 
whol ^roiip of poljiisidiis , tint ])ds ihiou^h it, 
mil ipfiui to he polui^id iilhii in the | iiniitive 
I III] 01 ill ni otlici iinkinj: with it in in^le of / 

\\i niaki, 111 li d irlv lonn i mis sniuli i idi int 
poi ol honK^^ineous h,Jit, by nii iiis of a tins i, 
til L I Isr Mil ntioiK d W L iiiiise till diverging pen- 
ill oil a pi ite of gi hiMiig its p )sti 1101 buifae 
lOMiid will) n bliiL viiiiivli supposing the plate 
t ) 1)1 III i \eitK \1 position, mil the diveiging piiuil 
( ) he IK ill) lioii/ontai, ind to tini e an ingle with 
t K snif lei riotniiieh diihiing iioin tint ol r oinplete 
jKilniMlion when tliH aiiangenient is lompIeUih 
\i piue* in tlu was of thi lefleeted l^htaihoin- 
Ik III ot call inous spii, its piineipd ‘•eition nuking 
with till hoij/on, oi witli the pi me of refhiti>n an 
iii^deoil) 111 this position of tin ihuniooid, the 
l^ht pissinit thioiigh it is diMilid iiUo two peiieils, 
the oni oiilinai) and the othei i \lr loi dirui) pilii- 
iMil It light an^li*', md oi iqud iiitin its AfUr 
h iv ng p i''Ned tliiou^h tu fust liionihuiil tlu tv\o 
peiieik fall on inothei rli iiubiml ol tin aine tiiuk' 
n s«, hut hiMiig It'' piineipii sciiion peipeii heiil ii 
t) tint ol the loinui. Ihi oidiriuis peiii 1 wi i dun 
be siibjeeti d I ) llu ixlrioi linirs lefi iction m it md 
tlu reveise md llie two peiuilbWill emei^e fu in 
tlie second liioniboid, oni polaiised iii the plain of 
Its piineipal sicUon, and llu othii peipeiidieul ul) 
to It 

Let Ub now follow llie ionise of c leii of tiu pen- 
11 '' 111 tile fitst pltci It IS evidint that on lee unit 

of thill divergence, tiny will iiitei''eet i leh otlui in 
i spue bO nmcli the widei as tIu) beioiiie mine re- 
mote from the rhomboid tin II points ol enuigeiut 
hi mg distinct, and seiisibl) sepiiitid the obbervii 
may inteicipt in tuin with a "ereiii either tin ordi- 
nary or the exlraoidm ir) piiieil, and enlight u at 
pleasute any other ubjeet iitlur with the uiu oi the 
other scparatcl), or with both ut oiui. 

lliib dcheate and compile Ued experiment being 
so tai advanced, let us plaeo a tdass blightly lougli- 
ened, in a pait of tlic hold of saw common to the 
two pcncilb : marking, by a scry fine opening in an 


opaqiif pli'i coscung the glass, the prcci-e spot on Pohrmton 
which W( I \ (ill! attcniion , find cmplo)mg, is usual, 1 ’nli 
a doub Y 1 fiuiing eis^til to anilyse the diffciert 
ki ids of ii II whieh, iflir pissing through the sht 
in the ill ipiii I in, dipiit an imige within thi csi 

It will now I isd) he obsiivid tint the oidinuv 
ri). Will! It 111 MS alone it the apii tine, whiievti 
It iins hi I I le d, 11 ideigius no modifii ition, and ii- 
111 Mils j ol uis(d IS It w IS h' loie md the sanu is tru\i 
of thf t vti ijidi lar) i i\ but if both iho'-i i ivsmtir- 
M et i K h ollici III the ht, and i nil r the eyi to.,i tin r 
tlu pliLiionu noil is by no i« i uik so iinple, and its 
nil III ill nges iiioidin^ tu the pi u e ( i eiipied by 
till lit so ‘h It moving ibis sht gr iduilly by niean /4 
of isciiw wt Sion liiid the point while tlu light, 

I >m| r ed of ll i t o jiiniils that piss through it, 
sieni to Ik wlinll) piUiised m the sauii iiiaiiriti 
Is tlu p Hill 1 It its first iciliiiion fioni tin plate 
if^'i^s tutiui on tlicplmi ot pol iris itioii seenia 
to In I ei| end e li ii to tin piimilive plane md in 
position iiiti I iijidi itc bi tween these, tin i i\s traiib- 
inittid aiioiil no nnteiid tt lees of polaiib ition it 
ih. 

ibis expiniieiit tin *'1(01 1 ofh rs us the singiitai 
plunouicnuii of two pi nt ils, jiol ms d iMi^^ht ingles, 
which, aftci liiving mliisielid eiih oth r m tin 
gioimd gliss, inuti within tin im , md to 1 i t igetlur 
as tlu test ol tin ihornlnml h n/s i pmn puluisrii 
sonii times in oiu dim Lion md soiii rmiis m an 0| - 
pOoite on< 01 so ni times w iLhoiit my ''insibi tract 
of poliii iti 11, Il cording to the ma^niUuh if the 
difleieiKi of llu [) ilhs de eiihcd by ihi twopnuiis 

It IS Old) to issist the mii^initioii tint (In pn 1 1 
of giound gliss hi bicn supposed to be einplo)t I 
for Its piiseui Is not nccc iry to llu siuces ot 
the ixperiniinr \ liiib alone may hi used toi ob 
serving tin tiijcs loimeil in llu nii by tlie intirlir- 
eiue of the luiiuuous pii i il If iiowivti, \vi men- 
!> pi iLi ll ouisciMs with tliib Iliis belou tui twoihom 
bold Ik ive would oni) leeeive \ umloiin md 'on 
tinned h^iit but is soon as i doubling ci)st il is per- 
iietiy it tcrj)( I between tlu leiib mil the liiom- 
boids, 01 l)v tween the li is md the eye, we bli di ob- 
siixe. two systLins of link and biiglit stupes, tbi 
blight sti ipes of one of the linages euiicspumhng al- 
vv lys with the duk stupes ol the othei Ihc middle 
siu}is, foi eMiiipk, will be blight in the oidiinry 
iiiiige, if ihi I n I If) if fiction of tin intLiposid uysiai 
iS jatafUl to the pun UiiL polni isaliofi 0/ t/ic uiys oi 
tf ( bltnl un(l f^hss , an I m the same ease the middle 
btiipi will be link in the i\ti loidimry image i lie 
point of sp lee, occupied by the middle of the im ige, 
seems theiefote to It uismic to the eye, through the 
ci)stil, only suih h,^ht as is polnistil in the ptinii- 
tive plane, lu cause it dh ds only an ordnnr) image 
of tlie light and this eireuinsianei shows also that 
the eileets ot inteifeienee m tin exti loidmaiy image 
lequiie, foi thin eoinput ition, the uddition of to 
the diiierenee ot the paths described. 

W ben the piiniipal section of the ei)st il nttrpo*^- 
cd between the e)o and the ihomlioid i" p< rpenihcu- 
lai CO thi original pi me oi pol irisation, the two kinds 
ot pencils interehange then eflicts and in tins e I'^e 
the central stupe of the extraordinaiy iiiiagi is hu^ht, 
and that of the extraordinary image is completely 
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1* Ini', aim (lark^ah if the diflt»'*.ncc of the p iths of the rass <orm- 
in^ It were Jf/, 

It has been hitlitrto vuppo i<l lint the ori^^n ' 
pencil contained onl} honio^entous Iipht ‘»o thit it 
produced onh bn^lu and dirk htiifts hut if mi 
( inplo’ white liglit, tlie stripes m '11 hi lolouud be 
( ui>c (i has difkunt vdins for the i t}s of different 
lints and lliese tint-, me precrscly the sanu as are 
dive loped by pol ir ^td hi^lit m then throiyh 

en t dh/ed platis of ill pof- ihlc ihu knrs-iis 

\ teu Molds will now he suflicieiit to show the 
nnide of letion of tiu e pi lies in the plu nonun i ot 
th( eoloiiis fii 8 t (ie ( iili d 

V polarised iiv passing tliioiurh i ei\stilli/id 
plati , whie h pos the | r \( i ol dniihie ii ii letion^ 

Is dnided by it ni itlu mane ill) spe ikin into two 
pi neils pol iiiscd itii/fit it t^des but tu > pi ru ils of 
tJiib diseiiplion do not II lufcu thi pi ite wi I there 
foie not I \liibit coloin to the n iki d i \( whitiver 
itsthiekru s mi\ he tun when it is odyc\p(ued 
t j ])oi IMS! d h lit mil Mils leMilt 1 eoi iinied \(\ 
pennu nt 

haen if tin oidii ny uid ixtiuidin r> iioiu • 
trinsinttid f)\ the {iiti«wiil i^ on lie divididmt) 
two w he n It jM‘is( s through in irlironitie jiismif 
eiystil ei i i hoinl Old of t di iiioiis si'll Of thesi 
four ( nil i^ent pe iciU thi two whieh iollow the 1 1- 
ditui pith wiM hi no miie se[)irit( 1 thin tliiy 
were U then eniti cnc fioni tin pi iti nl tin 
aiiie tine nl the two t ' tr lordin ii) pined so 
tint the 1)1 will iiitiiiutel) peicei\e hut t wo disti let 
inia^i 

Of the two jir IK ils w Inch thus eoiicui in the for- 
nution of the oiilmir) in i^t, tlic one w is oidinirv 
iiiitspi^s) e ihiou Ii ill pi ite ind hi lern lined 
oidinoy in tin thouihoul pliecd lU ir the eye^ while 
till letion of till iliurnhiiel his hren Mipnie I foi 
)ni o^lhi othe? 1 1 ni il fiom the e\ti loi din ii \ to 
*Im iidiiiiiy Ilf] util n I lit ififhr ntlind of i i\ 
i\ (1 lie 1 1 1 t u loe tie m c i y s( ils < i|) ibli of d > ib e 
f if li )i Old i m <ju iht ) (it \e loeit ^ ivi^iii to 
the phi 111 men i ol inti 1 1 ( n net as well l iiinujui 
l> of ill t inei dtsei ihed. If in llie phti irnjliyed 
till dll Lie lilt hi twei n tlie u loe itie'' I I the ordiniiy 
Hiiil e \ti jiudm II \ I ay i oi re spnnds citlur n leenuit 
I 1 iliiiliie SOI oi the iliursity of thi two lefiae 
ti u) to i eirtiin r|]intit\ i/, oi its multiple the 

I II (1 oi 1 lys of wliieii the iiiten il nd elitiiniini the 
destiufticn // hem^ iwlioic niimbi i will he w intiri^ 

II toe ordiniry im ij^i ti insrnitti d hy the iliomhud 
\nd this efliet, it must a^nm he npt iti 0, di pi nds 
n the lulirlcienie of tin two peniii*- oi wl leli this 

I 11 i^e Is leally loimeel iiicl which, ni tic jl /t, pos- 
bcsMil dilferent velocities 

11 tl i expeninent with the two ihomboids had not 
Liu^ht us that in oi lei to t ileulite the mutual ac- 
fiou of the luminous ra\s, which lu jia'-sin^ throupli 
d 111 It It eiystals jios c sed of eloiilily uli ictive . 
j)MLi hive sevc 111 times changed their pi me s of 
))o HI ition, the oriim iiy 1 iws e f int i feienct le quiie 
-line inoditieatioii, v^e' should Inve found ouisclvcs 
ariisUilliv i eoiisi Ui ible ddfi uit\ 

11 I difkienei of ^lu veloeiln s hein^' the sime foi 
t’ two pencils ol which the c \ti lordinaiy imijje 
) )i hd bv the rh iniboi 1 consists, and for the two 


which concui in the fornntion ol flu ordinary image, 
It would stern that the i ivsoi (lie satiu eotuui ought 
to be elcstroved itonci in both the irnirm, mdtliat 
they ought to exhibit the i>ime tint hut if we itcoU 
licl that liter having c liculated for oik of the 
images ilu e fie el ot iniei fere ice torrtspoiuliug t» 
the diifereiiet d in the pith, we an obliged wl m we 
proieed to tiu otht.r imige in oitlei to oht in le 
siiltn coniuiin ihh to expiiiminr to idd to the 
dilhreiiie ot the j illi or to the efhel ol the ddiir- 
ence of the viloeities tin difhiulty will disap|iui. 
Siippo ing ‘ d [ //f /1 in the ordinirv imi^e to occ i- 
sion till dtstnierion of the led i lys, / \ \d [ i/-f 
’i/J will correspond on the eontniy to tiu n most 
eoniph re i^iiemcnt in the ixtrioi iiniry im ige md 
tilt sc twoimigis will exhibit tints i ij^oroiisly enm- 
pJenitiUiry to e ich otliei is the ixpiiimtnt sfinw 
ilu It Joins developeei hv poliiised iigfit, in piss 
mg tliiiui h (ivstalli/id pi itcs, being only, to speak 
eonectlv, poitions of sli pes prodiieed by inteifet- 
enct we must ixpeet to find in them hy viryin 
the 'hie 1 nesses oi the plites the same appaient de 
viitions ot tlie jiliius ot pol iris ition, as we found m 
the I \pe lime nr on the nirrow stupes produced hy 
me ins ol the i lys ti m niittifl hy two piites i i sui^ 
phiti of limi ot whieJi tin prmcip il sn tioi s we re 
pe rpt iidicul ir to e ic li othe r md it h is lire ii'v Iki n 
tcniu' id that this indogv is suppoited by ob eiv i- 
tion 

It cun s( iiccly be doiihled tliat this expl in ition 
will leidily hi idoptid as fully satisfae lory , bv ill 
ihosi who will give tiumseivts the tiuiihli to exa- 
mine It with snllicient iLtentmn md the subject m ty 
now be eoiulmlid with tin (ornu las wfmli ixpicss 
the mlei situs if tl i oii’iniy aid e xlr lordin iiy 
iini^i loi the ( ISC ol i jxlirised i ly whicii has 
pisKtil thion^l) one or two eivst lili/ed pi lies, w itli a 
iur|fiiduuln iiuulin i wli iivu in ly be the situa 
lu II ot tiu il ])i II ( ip II ( M in 

loi 1 sii U pi lU m d m^ iimty tie intiisity of 
tlie j r miiive home eiuoiis )> ncil / the mgle mule 
by the piinnpd section ot ilu | 1 ite with the piiini- 
live pi UK ot pol iris til 11 N the ingle nude fey this 
same pi i le with iht pimeipil seelionol the ihom- 
I Ol i Ol oi tit il in >m itie pi i m hy inr ms of whit h 
we inilvsL tm i im r i nl li^lu fj-^t tiu dilleienee ot 
the piths ot tile oidmuy md e \ti loMlirm y i i\s it 
their eineig nee d the interval lire uly t \pl iinei! 
and - the eii eii uli it i ct of ifit e rtli id wliieh tile 
(hmutei 1 unity wt sii ill tiu n h ive 
loi (he tmlinirv iiiiu, cos — sm j/ li ( — s) 

(t — ( 


Poliiris 
ot 1 ir,l 


1 or thee xlr i uliniiv i i f sin i iii-/ — 

o — t 

sm - 

V hen the poliristd ppntil has pisMcd lliroii li l\ 
])lit(s then mist bi an idditmn il elciiunt ii ili 
toiiuuii tint IS, tiu High formed by tfu inif { ’ 
stetion oi tl s stiorul pi ite with the pi m t k j In 
of po' 1 1 ition let this angle he t ill tl e t luis u 
tuning tiu s imt s^njhils, md let — I tin tli 
ftrenee ot the piths bt 1 i^m to fh ^t t ontl pi itt 
the uUeiisitv o‘ tl • t *i i irv lu i k i oiekd h\ i j e - 



\ 
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t I 


V 0 L \ \l I s A T 1 () N O J’ L I G II T. 


Ill (Jl lumi ) ;cnc()iis will llicn bu u pitstiitcd by 
ios’^+ MU ‘'ll i »s _(/ + * — ') 5s u “ . — 


kin 2t CO*! •‘in '(/ f- — ) *'ni 


— cos / Mn 


( -4 O 

bin L(/ I /— ') n " + '’III / Mil 2i 

n t ( — / ) 

bin 2{t-\ i—'^) sill - — and the intt n- 

(/ 


sit} ol till ( xti loidi I II V iin Is found b} siihtnct- 
iii^ tills i \|n I ssion fi 111 1 nil \ 

Lt wo t il( III iti s(. p n ill 1\ II I ii dm r to tiu ''i loi - 
niulas, till mt< lie'll iLs ( I till I i\s oi tin did untco 
lours wliK li ( ()in|>()M white li lit, ui oht iiii tin hit 
()( the ordin 11} or » I tin i\liioidmu> pi ik il, v\ In - 
ilur till I ^h» pn u iii'-U ji hiiid, hi pis id 
tlirou<;h 0110 Ol tw o ( 1 \ st tlli/i d pi it( s . Hid if iii this 
illeiililion we i inpl )\ loi n — ( uid lu o — i the 
valiK s ( 01 ii spoiidiii ; t 1 till nid i kIkiiI douliL ilIi le- 
tioiis to w liu li llic dll) iin‘sp(iusol i i\s lu ul)- 
ji ( t, wi sh ill III (1 till 1)1 1 t I ( f I I f r Htn III liLtULi n 
tliL loi mill Is mil till i \p( nun Ml , i\i u m tlui i i i\s 
tilswimh dloid ti Its tint ippi II t)l)iu»/># i m- 
t/a , t I th I ( ol till ( ilouii d nil > ot Niwl m 
ill plniioiiiiMi ol Ih thill plitis thiicioii, 

whii'i SI im d t) )MU |)u IMS to dh i I in uiu \- 
(iptionihl (h 111 I I iin n ol till s^ ti ni ol i u is ion 
whiih simnd I » i n tin issi ini ol tin nm I 
sin oil 1 is( II HI Ml I i til moll i i'< s ol li^ht , wh ih 

SI I in 1 t ) I nil tin 11 I ) di i >\( I , 111 th ) i p i til It s, 

III i\ sol II till n, ipiuol polls, ind in lit i, 

mil I VI 1 I kii 1 o' piiis^ion (i tin Kjnmiirid 

point till )» inoiuni lit miiitonl>,i we hive* 
jn t s 111 til in 1 lilt ind un ivoid ihh i nisi- 
quiiuisof th I iipii but UK \h lusiihle livsoi in- 
ti 1 itlL 1 L 


'SI I I . \ Or/ ( nil t I \Fv /V«n / i . 


1 K 1 III 1 ol I Ol 11 1 it on 
wliK h now to hi i lin- 
ed ditli IS I i nti illv 111 111 
tliosi w hii h h ivc h n iii- 
till 1 to l \ 11111111(1 

.Suppose ill It h i\ III ' p )* i- 

1 isi d l pi-IK 1 ol li III w t 
i lusi It to llll ll 1^0 twill 

ovi I , it till 1 1 ll ( I > I , a 

t )t ll nil i tioii within i p i- 
lallili piped ot ^1 1 s, is sieii 
in the li^uii : tin ni w pi ines 
ol .1 ill 1 1 i ll he I ' ilso u})- 
po I to h nil I IK 1 it an 

in^le ( i 1 ; to till pi i 11 ul 

pi iniiLiv ] )l n itioii the 
e iiu 1 lit [I mil w ill th n 
h ivi* ie(|iued somi piitieu- 
lai pio[)Lrli«s, whiili aie ve- 

i\ leni Ilk ihU . 

\V Ikii this Line I ^e Id ptn- 
eil lb an il}b el with a ilioin- 
boulal crystal, it is to/i liinll f 
doeomp ised into twi) i i\s ol 
the* bame inteiibit}, whatcvei 



nil} )e ihi ilireetioii ol the priiie'pal s cti n. In n i n o'wtion 
thi (iiiuiisimei It mi^hl hi supposed th It It bad re- ' i 
suiiiitl Lin tho nlLi ol oiilinui} lif^ht hut li it be 
tiiiismiilid till )U,^li i Li\sl illi/Lil pl.ile beloic it is 
suhii etid to L n ii non of the ihomhoiil, we sh ill soon 
peiKiv idisinieMon foi in this ea^e, eomnion white* 
li^ht w( id ifin d two white unions, ol tin smie in- 
li 1 il\ whih tin ii^ It ol tin p iiallilepiped IS divid- 
ed nil ) two pencils, h dli stioiif^l} loIouiliI 

I his ne V kind ol ia>s his al o some oti.e i peculi- 
ariLiis It III-, iheil} heeii remaiked (Sect V) 
tint one Ol moil told lefleetioiis make no ddliicnec 
in the pi )p itiis ol oidinii} li^^ht, hut the} modify, 
on tin eoitiii\,iii inmiikibli nimneiphi pencil 
wliieh h is p IS III thin i^h the |) nallelepipid loi this 
pined ii-tiniis ill tin ipidities of pol oiseel lu>ht 
w he n ll ll is hit n suhji 1 1 d to tw o tot d ii lice lions bi- 
iiiii ll to tin Inst, whilevei m i\ he the a/imiitli of 
the lattwi pi iiiLs of reflietion with regaiel to the for- 
uiet 

llll peiieil of Ii^iit in eiULstion is deeoinpose d, 
then, into Iw > e ilonii d iina^i s, whin il is only an- 
il} si dh\ 111 oil* ' hi r ll 11111,4 hi i n ll insmitli ll 
tliii u I I Ll ,s| illi/i d I I lie Imt it i Hist lie leinaik- 
i 1 th d tin L >1 no i ‘ i leh ol fl i i ini i, i s, on tin 
i hi n III link >1 \ii’lon, is alnnil one touilh of 
tin e 11 1 in ll 1 1 Ol I i* i I ml li i m the pi lei w Inch the 
e iloiii ol I n s im m would hui oi i ujiieel, if we 
liulenip o\ ill oil} Loininon pol ll 1 ed iif^hl. 

It III IV il > In idi'id, is iiolhei ilislni,j;uishmt^ 
ehiraelii th it d « 1 i t ki d ol li^^dit gives iisc to no 
plnnom i i >1 i lour diei he in^ ti insmilleel tin oe ;h 
plilisol iiekeiv td 1 1 ipenilicul u to the axis oi 
thioii ll e iluiiiM> ol ( ll ol tuipenline oi of other es- 
senti ll jl . 

\ pol ill ed I ly, modified h} two total ii flections 
Ins tlniikni some verv piituidii eluiaeteis, which 
distin^ui h It e ipi illy iioni i direct i i}, and horn in 
oidiniiy pol ll 1 L el I ly mil as these eh iiae te i s Invc 
no III linn to tin dill unt s.des of the la}, the mo- 
dilie iMon, thus olitiined, hi leeeivid tin n ime of 
Liiiilin j llll ah ll. If m\ I e 1 son shoid i lliink tl i 
eienomin itio 1 tin luili '•U| p itiil by rfii I ii lb ile- 
seiihid In m iy hi iidoimed th it it li s Ininpirllv 
deiivid liDin sonic tieoietic il consnlei ilioiis, which 
appe ll to pistitv it 

Ihc modi id oht iinin 4 tin eiieulu fiom tin ordi- 
iniy poliii ition h} nn iiis ol two lot 1 iiflcitions 
havm^ been desnibeil, iheic lemuiis to he iinntion- 
cii a\ei} iimiikihh method of |iioeuimg the eiieu- 
] ll poliiisation iiioic iiiimcdi ilcl} fiom common 
light 

\\i cut out ol 1 column of 1 ock ci} stal 1 vu} oh- 
tusi piisni with its two flees fotming in an,^le of 
ah lut Id)', and eipi ill} milmiil 'o iIil i\i i)l l' e 
column, and we ni ike it acliiom itic as well as wee m 
with two piiMiis ol ,^lass ceminted to its opposite 
laees 01 since this method must alw i}sht impel feet, 
we impio}, instead ot the gl is**, two oti ei piism ot 
loek ei}slal, t iken fiom pieees winch possess the 
eipposilc quilities which hive licen desciihcel in 
speaking of pi igitdial eiystals, and this an ai ^^ement 
has also the advanti„e of a sepii umn ol the mi igcs 
to a double distance We obtain by means of tliib little 
combunitiQii the* ciicctb ol double icliaction, but the 
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rulamAtum two pencils to which it ^ivts birih, when tlicy hive 
oi I ip'ht insmittul iti a di i ( tion pii illi 1 to iIil axisot 

the co'uiiiii, I iVL not ui] iirtd iIil '•ml iiiothtK iImu 
which IllI inti spii, ioi iMinpk, would { roduct in 
tlum, hut they art Ltnulatlif polaiiscd. 1 iiu^ it 
we, iiu]\s lilt III with ) ihoiiiboid, tlii^ lo ilw i\s 
ilixidid I ito two pciHiU of c (pial mti nsit) , iiid when 
tJicy luvt uiidci^oiiL two tot d re tl( ( tioiii within i 
p iialU h [iipcd ol i s It 111 iii/li oi iiiLiUnci ol 
lluy loiind t niiplLtcly pili'i'*( 1 m two 
; lines it I hind 1/ to the pi me oi i il ( tioii, the 
plane ol poliriMtMii ol the one Dliii^ tile n^hf 
and (h it t i the otlu i to tin kit 

IheiL exists tluieiou, i p irtic id u kii d i 1 double 
rcii Ktion whieh c nninuniL to tiu i i\s t ( li^ht i 
ijieulii I iln^ition is tin d nihlc iiiiMl m li the 
JeLlind CIV til pi idueis in them tin (uli \ pol ii- 
isati ni 

111 !i w hi id( s tioni ill till I In h in i i i i th s 

iJ l^s, in 1 1 1 nil th lu 1 d i iw s oi int < 1 1 in i ill it 

1 piiuil ineuliilv pilnis 1 m i\ he i oi di i d >■> 

\.onip ^ i i w o okIim II V { ( in lU p )I in td Plight 
( iiL ol til m liowiv I belli ••uppo ed to he 
K t inMl in Its 1 ) ithj in I imp II l•^ M w nil til odi i b\ 
(ju u t oi tile inteival wliieli Ills been alieul^ de- 
noted h) /. 

lilt piojiertKs ol 1 lys ciuuliil) polinid lilnd 
us i \eiVLUiious niodt oi lepiolutin^ txielh ill 
tlie pin norm n 1 oi eolouis tint wt hi\t oh iind in 
tJu plitisoti (IvLiy t d» eut pLiptiidu ul 111 ) to the 
n\i», ind in c( i( iin iKjunk 

1 01 tills pill pi se w e inu^t pi lee a thin c i ) '•I illi/eci 
pi ft httweinlwo p iialii Jtpiptds ot iidit ii\ l,' i s 
crossed it ii^ht in Its, mil '•nn I ir to lint whieh his 
bniiditidyi pu se iiti d by liij me \[iikiI,|I in^ 
pci |)i lul t III II ly tlnoii^li lilt hist piiill It pipi 1 ui - 
ikij^ot within It two tot il itlktlion it t in^lt ol 

'll , air Its tint ision, It Is ti m-milli (I 1)} llit ei)s- 

tilli/etl jdilt' iiid lui iht 1 on It enlt rs ii| teondpi 
rallt kjiij td, iiid is i^un twitt nil tt I w iti ii it, 
hut in i pi lilt pi ipnidit ul 11 t ) tint III ti i iniii- 
llettion It 1 1st It tint I a s into (hi in p p i d i ul ii 

ly to tin 1 isi siiil ut ol till j) II lilt It j> I 1 N w wt 

nia} liw lys obt iin, in the tniu^ lit i i\ tIu ppi ii 
aiicisoi ipoliiinliiy whitii Ins )> i> 1 lliiou^ii i 
]d ill of lot Iv tiy stal c ut pnj) idituliily loth i\i , 
or a etit'iiii tkpth oi tiu ts mtid oil oi tuipintnu 
and It will he suHititnt ioi thi> pmpi t, tint tiu 
ptntil iMtidint up III the hi t ]) ii il t U pipe 1 siiould 
be previously iiduistl, and thiMln i\is i t tie in 
tei posed tr^si illiiu pi ite should in iki in in^k ot 1 3 
with the two pi lilts ol the total leiketions. 

[Sn 1 \I — 1 nutm ration (if i!n Pkim ir \r \rrsi- 
K VI s ;////(//// ( fiowi s\((f of jiaitunlai Piipiitus 
with n \jm t to l*otan\ation Added b} llu ii ins- 
lutor. 

I All *JUth icpuhi crystals as belong to tiu ihoiii- 
boidal or pyianiidal systems of ci}stalli/ation, de 
scribed by Mohs, me louiul to luvt one axis of 
double' reiractioii, eomcideiit with the civst illogi i- 
phic axis of these sohtis — (Ihewstiis I diuhni Ji 
A/uyc/o/Mchr/, Ai tick Ol* lit s, p 7 J) llu i\ s of 
a refraction governed hy the Jaw of the ohlati sphe- 
roid 18 called by Dr Duwstcr a m^aiiu iiiiSj by M. 


Biot a /t/rn/sn r ausj and the* axis of the oblong ^’ol*™***®" 
splitioid 1 pos/ftn or an attnutiu axl^, tlic crys- 
lals aie distinguisiicd by the signs — and + iispcc- 
lively 

1 Hhonboid witli obtuse summit 
— Cub II lU otliiii. — ( nhointe ul lime and 

— Caibon tt ul lime and non 

m i^nc '•I i — I j)ui m dine. 

— R ilullue Ruby sil\t . , 

+ Di )pt isi . 

^ Rhomboid with acute summit. 

— Coiiiiuluiii — Ruhy. 

— bapphiie. (.iinnh'i 

J Jleguhii hex mil il pii m 

— I intrdd. — \i pin Jiiu, oi SommiU. 

— Hnyl — Vi eiinte ot copper 

— 1‘iiosplnti ol linu — Vtscu Ue ol had 

1 Oetudiinwilh i (| nit hist 
4 - /ut ni — M lliit 

-J Oxydiftin — M lyhdiii oi lead 

I 1 11114 t ite ol Imu — Otiolii dull 

I I ight piism with 1 () I ill h 1 e. 

Lit mile. — Mtiomle 

— Idurisi Ul lime. 

— Weinentc. 


G Ihpyi iinulil dodtt ndion 
4 - D’ul^ — INmspli ito- uscniate of 

*— I’iiOKplnle oi k id. h ul 

11 Ih uh s the fiysfd h< lon^ii 4 to these t Iasst«, 
the lean otlu rs ut w Im li tin piimilive 1 im lias not 
b en dtteimiiutl, hut in wlin 1 (It position of the 
Millie i\is ul d ubie leii it lion Ii is in en iseiitamcd 


( ( fst its 

— Mil i il 111 k n it 

— Mu i with iim inlliu^- 

— IJydiet ol '‘lionti i 

— Aifct 111 ti ul j 1 1 1 

— Mull ite ol I nil 

— Mull Itl K I llOIltl i 

— Nili lit I ( 111 I 

— Suhplif sph ill I I pot- 

IS" 

— Sul! itc ( I n lIvi' and 

( ppci 

-II,,.. iili ti ui 11 m 
(Hi / ! ) 

4 Roi itiii 

f \p )pli\ lliti il urn I t n 
4 - \pophylliit sun 0111 - 

p ) ( L 

4 - Sull iti ol pot iss and 
11 n 

4 Stipe ran tati of cop- 
pei ind lime 
+ 11 } dret ol magnesia 

4 'it't- 


hn it I) iht HtfniLtnm 
Ri rpti dieul i( to lilt lami* 
n n 

Pt 1 1 ( lulieul 11 to the lami- 
n n 

Pet I ( I du ul ir to the (jtiad- 
1 in I 11 [)1 lit 
V\is it ([u nil ang liar 

pi i^m 

Axis ol hexiedral prism 
Vxis ol III \ itdi il pnsni 
A xis ol t btu t iliomb 
Vxis ol (pi idian^ulai 
pn m 

\\js (1 (}ii uhangul ir 
prism 

\ VIS oi 111 \ Jii d t ildt 

A \is ol I nhu d rliomh 
\\ s oi [Mism 
Perpt ndieiii ir to the pi ite 

Axis g( htxiedral prism 

Axis of ptum 

Ikrptiulieiii ir to the larm- 
li u. 

\xis ol hexaedial prism 01 
iliuiiib 



S5H 


V 0 L A U I S A 'r ION 0 F L I G II 'I\ 




111. niorrystals winch have* l>f*c*n (^numerated appear 
to be sytiinictriciil with ir^jnct to a Mn^lc axLs, ko as to 
ii.ivc similar properties in « vt r) plane parbin^ tliroiif'h 
lint axis; blit Dr I'lcwati r ilisc-ovcreil in ISHi that 
HI a ipoat iiiiiltitiKie of ciysUils the refractive powers 
arc (I'llerf'Dt in dillcrcnr phiiu's pas^in^ through the 
puncipil .iM'., the plunoinciM and the laws ot re- 
ti K till 1 hi ing '-uch as ma\ In- espinined Ironi the 
comhincd ilhcls ol two axes perjiendicular to each 
oflici, .Hid iiMKpial in the eliipticity of tin* •spheroids 
to wliH’li they bclonir. 

“ MI n*gnlar cr)stals which he’ong to the 
r \stcni ol Molls, or whosr pi iniilive lorr.is aie the 
riLrfil pHbiHt with it- lifK-e a ii'ctangle, a rhomb, or an 
«>blH]Ui’ parallelogi.ini ; the nhli^jiic pn\m^ with its base 
fi rectangle, a rlionili, or an ol)Ii(|ue pai.dlelogr.nn ; 
• •r till Kitiiifulm tind ilttmlin'dul nettudrouy h.ive 
/n- 1 axes of dindile relr.iction, eoineident with some 
pel MM.ii'ni line in the primitive lurm.*’ 

1 . riins, till the eoinhinatioiis of the siiliuric, tar- 
I »’’‘e. .iiu! acclie acidb, with single earthy, metallic, 
.11) • alLiline basis, have two axes of double refrae- 

iii)'.. 


The tw o axes of cry'^tnU with two axc^ 

I or (lie lines in which the double relraetion sterns to 
tie neiitra!ised~] have no syinnutiieil relation «‘ithc‘r 
with till' facts nr piomiio-ni Imcs ol the primitive or 
sf I'ondary lorins of minerals. 

;. The two uclauj^ular axes, the principal one of 
wtiieh IS in the same jilane with the two apparent 
axis, and tquidishinl Ironi tl’cm, have a eoostaTil 
s>ni:n(*tiic:il lelation to the faces and axes of the pri- 
iiiitivi loims in which they crvdalli/c. 

I. rill line exhibited at iniN point of the sphere, 
by tie* joint piopei ties of Iw o axc'-, is icpicsimted by 
tin* (h.igonal of a |)aiallelograni, of winch the sides 
eoi respond to the tints hclonirnig to the separate 
axi’s, iind make with < ach other an angle twice as 
great as the angle lonncd hv the planes passing 
tiiroiigh llie giMii point ami the two axes; and the 
increment or decrement of the stjuare of the vcloci- 
l\ o{ tlie light m.iv he (ompnttd m the same manner 
•is this line representing the lint. 

IV. 'I'hc ncces>it> of ao\ veiy minute iiucstigation 
ol the properties of p iiticiiJar substances, with iLgaid 
to double rcfi.ictionjs m great me asun- suporstded b\ 
ihe very important f ictsfust ohsm ved by Dr P.rewster 
in Isl I and ISl.*), rclaimu to the t fleets of heat and 
of compression in producing double iifiaition and po- 
l.iris.ition. Ill found that compres>ion w.u; e.ipahle 
i)f proilueing colour when a suit amm.il jelly was only 
touched by llie fingir • and lhat whi n a “ negative” 
er\ stab like that ot the carbonate of lime, is eom- 
pie-sed in the direetioii of the axis, the lints tfiat it 
.itfoids “ descend,” and lint they “ risi” when it is 
dilitcd: wlicnee it seems to follow', that simple ilila- 
laiion of a homogi neons substance in a given liiw 
will constitute tliat line the axis of an ohiate spht- 
roid ■ but lIu* results nquiie to be di.stinguish( d by 
a i;ri*attT vaiiety of expi i iments. M. T'le.siu*! has 
succeeded in exinhiiiiig not only colours by a sluing 
pri'ssure, hut a very maiiile.-t ledupliealion of the 
11!) ’ge of a lino, seen lliioiigh a pieei* of glas^ stiong- 
U r ui jMCssed Im strews . and I.e [>erfi)rmtd this ex- 


periment very successfully at a meeting of tlie Pa- folnrisntioii 
ribian Academy of Sciences in lSiJ‘2.] i>f I.ighi. 

Slct. XII. — IIisiuiiiuAL Details respecting tJie 
Discover If of the Different Properties of Light 
itrned in Poi. \ ulsation. 

It will now he necessary to enumerate the natu- 
taral plnlosophers to whom we are indebted for the 
diseoveiies, ot wliieli the importance has been ex- 
plained in this article: and it will he convenient to 
do this in the order of the sections. 

i. Hii'vt.LNs. appears to he the first person tliat ob- 
served, in the two prneils derived from a single one, 
by means ot douliie relraetion, the existence of par- 
lieiilai properties alter their jiassnge through the 
ci3Ntal, wliuh they did not possess when they enter- 
ed It. “ It '‘CeiTis/' he su)'', “ that vri* are obliged to 
conoledi., that the undulations of light, by pa'^sing 
throuLdi the fiist ci^sta! ol Iceland spar, ai'ipiire a 
eertum 1 ‘orm, or a eeitain disposition, hy which, win n 
they fall on the substance of a second crysl.il. m .'i 
CLMtain position, tliey are enabled to uffeet both the 
kinds of matter which serve for the two spuies of 
relraetion, anil w'hen they fall on Ir in atiothii posi- 
tion, the\ onlv act on one of these substances.’* 

Thus, aeioiiling to this gieal philosopliei , in the 
act of double refraction, the undulation, or the rav , 
ehangos \\s Jonn, and losc.s its symmetry, so as to 
give room lor the distinction of its different wi/i v, 
or, changing the expression on)}, it*? different pttf^. 

Jhngeiis is thi'iclore the first that observed a phe- 
nomenon of polarisation, and this discovery was mado 
in Ifi 7 b, though it was only published in 1 rom 

the time of Huygens to the year I 8 () 9 , no obscivtr, 
with the exception of tlie immoilal author of the Ofr- 
lutsf h.id studied llie subject of double refradion iii 
this point of view ; anil it must even be aeknowledg- 
til that, with respect lo the lacts in ipiestion, notlnn.^' 
wn^ addtd by Newton lo what the Dutch matin ma- 
tui.in had iliseoveied. lie only insisted miieli more 
strongly on llie necessity ol admitting poles in each 
of the lays, derived from the subdivision, which light 
uiuUi’goe'-, in p.issmg through an Iceland ery-stal. 'fo 
Mvi.es belongs the honour of having brought hail 
till' attention of natural jihilosophcrs to the properties 
of iiglil wliiih form the subject ol this article, ir 
was he that fiist |)oinud out the singular phi nomen.i 
exhibited h) the oiilmaiy and i xtiaoriiinai > i.us 
when tiny meet with tiansp.irent retlecliiig smf.icis^ 
at eeitain inclinations: and it is to him that we aie 
indebted for llu matheniaiii al law. wliieli appears to 
coniicet intensities of the difieieiit j^eneils, into wliun 
tlie ligiit is divide ( 1 , win n it passes through two rliom- 
f)Oidb of the spar m succession. (Mi'nioiiis d' Ai‘ 
r/o//, II. Svo. ]\ii. ISOij.) 

n. 'Ihe rnioeilote, whieli lias been often told, of the 
fuilunatc CHcumstaiice that led Malis to the di.^- 
coveiy of the pol.nisation of light by lefleetion from 
iranspaiint suhstanees, is peikclly coirect. Ihi*! 
phiLsoplier, sj(ji]\ .ousted in his puisuit of scIeiKt 
by a iiicmatiire dLalh, and so ur.ivei sally lamentLil 
by his friends, has ofti n nlalLil to the auMior of thi< 
artieli, that ;(s lie lia|)peneil to he di composing, hy 
means of a ilioinhoid of eaihonate i f lime, towarus 
10 
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M3 the end of the year 1 S08, the light oi the scttinj» 
rcUccted from tht glivb oi the vvmdowh oi the Lux- 
embourg, he hn>t ob<*eivcd the ditterenct oi the in- 
tensity of the two images in diiiennt posit ions of the 
rhomboid but it is not true, as has sometimes been 
••t ited, ihat one oi the imiges aetually dis ippeaied in 
tills ob (rvation , for the polaiisition oi the liL,lit, at 
liie moment oi the experiment, was only pnrlnl \ 
siiiiilir diileienee oi intensity must have hien beiore 
tliL <}LS oi minciulogi is \\hene\Lr they had bet n 
mg to examine llic double n li irtion ot ei>btaU, 
’ind hid piojieted the needle whieh tiuy U‘'ed loi 
in objeet of viev^, on a elcir and seieiu sky, wiiieh 
jlloids I curtain oi polarised light Hut the i ict h ul 
n It i \cited their attention Malus obstived it w is 
>tni( k with all itb iinpoiianei , coiiiplctel} inal>sed it 
111 ill Its ioinis, with the most sitigul ii bagaeity, and 
tlius beeaiiie tlie cieitor ot a new brineli oi optics 
It i3 to this c( lebiated obbci ver that we ne indebteel 
1 u all the expel nut nts rdatid in thi second see lion 
( M fH( n \ d U4 d ] I ) 

Hi llu IIna^l]l( nil nts relittd in flu thud s< e- 
tJon, wliuh ippe ii to show tin at C(]inl m^ulirdi'i 
laiiets above uul below tiu ingle ot o iriiplt le po- 
laiisUion, the reflected ra}s eontiin luaily cquil 
quantities oi polarised li^ht, were' obtained by Mr 
\ivA( o 

i\ It wa'. Di HitiwsTiit that discovered tIu le 
mirkable law which e oniieets the ingle oi toninltle 
polaiisition with the lefrictive density of the sub* 
htaiue It w IS eommiinieited to the Ko il Society 
i llu l()th Mirch 1S13 {l*lid)i(phi d Itni < 

a , 1 S 1 j ) 

Ihe lelitioii of the* angle oi eoniplele polirisi- 
ti )ii It the second suifiecol i ti inspirent medium 
te) the in^K belonging to tlie lir t suiliee, bid be- 
ioie b en sliown bv Milus ( Wti/i d h( II ) Hie 
»ame lelUinii niiy be extended to the an^Ie*' it tl e 
A inn hill i let winch illoid pol nis ition ol e / eo'y /o 
; /; s ol ihe light filling on them So tint the 
ule ^ivdi by Malus is only i pirtieuUi < ise ot i 
gi neial tiuorein, wh eh Mr Arago h is ded iced iiom 
\ I 111 ^ SLiiesj ol experiments ihu have not been juib- 
li lied 

V It w IS discovettd also by M iliis tint the peiitd 
// il luttid b^ i II uispaient pi ite is pnlnlly pol ir 
ised in a plane at light mples to ih* pi me oi polii- 
l^atlOl 1 ol the rcHeeled pencil Ihis I let was eoin- 
munic iteel to the Institute on the 11th Mai eh ISll, 
and published llic next d ly in llic Moniftin See 
also the Mtin nii> of iht Malhtmali at Class loi ISlO 
Ihe pliotometiical expeiiments ol Mi Arago hive 
erbtahhslieel a relation between these two kinds oi 
polaiisation which had been unobserved by Malus 
It IS contained in this simple enuneiation ‘ 1 ho 
quantity oi polarised light contained in the pvncil, 
wiiieli any transpnent plilc Iransinils, is exactly 
i^qual to thi quantity polaiised in the eontraiy diiee- 
tJon which Is found in the light reiiected by the 
siiiie pJite.' i licbo expel imcitb weie mideiii 
I at tlie> were iiist published in ISU by M Biot, to 
wlioiii M. Arago bad comiiiunieaU d them. (See 
Hi ltd dies 1 ipt nmentaU s 1 1 Matht' mtiques sur hs 
M iu uunsdfs Mo/tcult dc I umitrr IHll) 

It i jllows flora this law, as Mr \rago bad also ob- 


geived, that at the angle of total reflection, and al ^ ‘ I " 
all greater obiiquitic 8, the light wholly cm apis ju)- ^ ‘ 
larisation 

1 he phenomen I exhibited b\ pilisoi pluUs wtix 
analysid hy Malus, niiniediatcly alter Ins dinovLiv 
oi polarisation by iciraction 

1 he ohsei V iiion that ‘•oine n itiiral bodu ^ u ' ito 
ior example act on light pieci^cly hki iIilm piliN f 
plites, is due to Di Biewstei (In lii i < t N*« 

Phdosoplin. t! luslm Hi nis S I dm ISl ) 

\i Ihe iiws md experiiTK l)t^ iclitid m tne stn 
section belong to Mi 1 nissi i Mulus h ul In r« 
attempted to di^^i ovi i in wiiu manner tlie pi ms of 
pol irisation ehaii^td tiuii directions but time ire 
seveial maeeuiaeus in the rcMiils whith lie hi j d 
lished (M n lust 1810) Ihe lormul le o Mi 
1 lemcl are sonu ot the most \ iluible addition^ tii it 
have been made ol late to the seieiiee ot opties V 
geneial at eoiiiU oi the devi itioiis undeigotie n u - 
iUetion, b\ the jilaiii oi pol ii is ition oi i r | it v 

ously polaii^id, is loimtl in two Memoiis i it i nL« i 
to the At aileniy l)\ Mr I rt sru l,tm the - liti xt v nmi 
is 17 md the be 'inning oi Jiniiii> ISlS o it rbe 
liiatlu 111 itieal 1 iws oi tiie phenomen i weie i or di*^- 
covcied md p iblislu d ill is^l (See tu It / 

( hint 1 1 di l*h f tq \ \ II ) 

Ml Ml Via^^o md Mi 1 lesnel are Inllmto the 
only philosopbeis who line ex itinned the eiUet of 
polarisation in modiiying the phenomen i oi n leiii i- 
ence Ihe Memoit, iri which they iu'^^ recorded tiu 
re ults winch die insetted m the seventh see no i ip- 
peared in llu iuualts d Cl ntu I )r 1S19 Vol \ 
vjij. It w IS Ml Ai 1^0 that Inst observe I the 
cl anges in the propeitusoi pohiiised riys when tli(\ 
pass thimigli eiystailme plates , he I owed tint tlu\ 
aee]uire the property oi being divided bv t leiiiois 
spar into two coloured pcrieils, md e I bem^ u fleet- 
ed by tl mspirent «ubstiiices with liiits wineli v iry 
KCOtding to the m^iil ir position oi tiien su i ices 
Ills Memoir w is leid to the lustitiite on the 1 Itli tif 
\ugust Isll, and piinletl ni rite volunu oi llu \/f- 
utoirs oi tint yen 

Dr Bicwstci piblisluel some simil ii cxpeiumits 
111 Ills J nutiM on Vhtlosophu ul listtununts wbieli 
ippeaied in ISI > lie '■lys tint they weie mule 
betiire he hid seen Mi \ni/o’s pipei ml evin 
* oeiure any ol his eouiitivnun hul my knowhd^ 
of what hid bten dtnu m limee (I li tht 
J ndplopadta, \i t. C)i i ics, p 18*") Me luist take 
DrBievvbtci sworil ioi the hist pill ut this i scrtion , 
but oiiiee an exti let >1 Mr \i igo s Mi nut? was i - 
SCI ted in the V tilnt?, on tbi Dili August JsJ 
there would be some diitieully in ptin llu fi 'll! 
oi the second put 

Ihe phenumLiia exhibited b\ plitis, cut peipen 
dieuUrly to the ixis, weie also described b\ Mi 
Arago in the smie Menu n 

We aiL iiidebud to Mr Bioi foi the lule, leeord- 
ing to which the deviation oi the polls is elleiti 
wtiethei on icemint oi the piitieiilai kind oi i uii 
luannai molei ule oi on leeount ot the in i i i « 
considerable tlnekne ses of the plates by whuhtliesi 
“molecules hive been tiausmitied llis V f 
was read to the Institute m S( pte bi r i 1 id 
punted shortly nitei 
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I’t.LrH tioM yr Ilerficliel is ihe author of the curious observii- 
1*1 relating; to the facets of piugiedral crystals. 

(’rransaclions of the rhdosophkal Sucicty of Cam- 

brill oe, I.; 

'I'lic extension of the properties of plates perpen- 
dicular to tin* a ’ll'', hy which tlii'y .ire assigned to the 
strata of certain Injind^, w.us inaiU* by Mr Biot in 
iKl.O. {Itufh'lin ties SiioicrSy Du*. 1 M« 5 .) 

ix. 'I he laws of the ilt jiol ii i'^alion produced by 
crystallized philc'', parallel to tin* axi.'-, are reduced to 
the threi' lollo^^ ing. 

I. 'I'lie motion of the j)l ite in its pl ine dois not 
alter the tints of tlu' images liirni'^hid by a ihoni* 
boid. This II sill! |^ implieilly coinprehendt d in the 
tirst Memoir of Mr Arago , since in tin* di'scnptien of 
all the motions wli.eh e.ui'-e a ch.\ngi» of the tints, 
the motion oi'th(‘ plate in its own plane is not m- 
( hided. 

*1. 'riie lints of the two images are (hose of theco* 
loured rings of Nev\ton, seen by relit ciion or by 
transmission. 'Diis law h.id betni l.iid down by Mr 
lliot ; but Mr ll* rsehel ha^ .shown m the Caoihrnl •e 
Ttan^tiLtion'i that it is not iiniver-iilly true: .s.i that 
Its theoretical importance i^ lo'-t. 

:L In a cr^Ntal ol vaiiable thiekne-^, the same phe- 
nomena of polans itiviri are reprotluccd at ihicknc-^ea 
which form a smies like that ol the colouied ring'^ 
of New'ton. When we ( aamiiie with a rlioiulioid a 
crystal cut in a [iroper manrifT, so that two of its 
faces form an angle, and which projected on a 
back ground all'nding polaiised light, each image 
apjiears bordered by regular .streaks, parallel to the 
angular edge of the pi ism, and separated by eipuil 
spaces. Mr Arago, when be described this pheno- 
mena in August 1811, advanced it as a sulliciciit 
proof of this third law. 'J be Academy of Sciences, 
and Mr La))hiee in particular, did not admit the con- 
cJu.sion at) demonstrated, and a direct a<luieasnreitieiit 
of liie lliieknes-;es was rcijuired. C’ouni Ktimford, 
who wa.s pie.sent, oii'ered the use of an insiniment 
wliieh he had em|)h)>ed for some other j.uipo'-es, and 
which .seemed to prfimi‘'e a sutlieient digree of ju’C- 
eisioii : the common com))arcr was also mentionid as 
proper for the piirpo.sc. Mr Arago, upon thi si* .sug- 
gestions, undertook to ineke these lurtiu r l Xpert- 
menls-. Bm Mr Biot anticipated him: and he ha.s 
///r/Y'/o'c a claim to the first (hrict dcmonstialwn (f 
the law of the thickne*-.' s, 

Y. 'file brdliant lints e.f each of the.se images may 
be calculatid fmm the law.s ol intei fcrcnce, accord- 
ing to the ddiireni'* of the jiailis and of the veloci- 
ties ol* the oidm.ii v and eMr.iordinary ra^s. 'I'liis 
impoitaiit remaik is duo to Dr I'iiomas Yoi nc, 
who is beli(\ed to have puhlislad it in the (huuler- 
/// lirritxvy \l. J8L1, p. B)- 

Ii ‘iliords the true key of all these phenomena. It 
must however be added lliat Dr Young liad not ex- 
plained either in what eireumsianccs the inlerferer.ee 
of the ray.s can take place, nor why we sec no co- 
lours unlcs.s the cr^^tJ)ll/(*d plates are exposed to 
light previously polariseil. The new propcrtie.«, which 
required to be combined wiili the ordinary Jaws of 
interference, in oriler to obtain a (7;w//r/c explana- 
tion of the facts, were discoverul b} Mr Arago and 
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Mr Fresnel, as they have been described in the l^»l.lri^ 1 tion 
seventh section. The dales of the Memoirs, in 
which Mr Fresnel published this explanation, are 
J81I) and ] 8 IS. 

'Hie ingenious and delicate experiment.s, wliicli 
have betn employed ns tests of the inticeuracy of the 
tlicory of movc.ible polarisation, are also due to Mr 
Fn -neJ, one of the most inventive theoriils as well 
as one of the most skilful experimenters that have 
ill-voted Ihemselve.s to science in this or in any age : 
the lonnuhi* found at the end of the section are aUo 

Mr F’rcsiic T.s. 

X. 'Fhe plienomena of circular polarisation were 
disrovered by Mr I'rcsnel, who described and ana- 
B.^mI them in a Memoir read to the Academy of 
Seience.s m November 1SJ7» and in J.muary ISIH. 

Ills 1 u«-r re^e'ir(‘hes on this subject are inserted in 
the liiditiiu of the Fliilomathie Society, December 
and Fibriiaiy i8‘J‘l. 

'iliere are a few other particulars, relating fo ll 
dcvi-Lipemi nt of tints b}^ ri-pi-ated reflections at the 
.-inf.iec'. of inclnllic mirror.*- ; to the rii^s m'cii in 
iT\vt.*Jh/ed plates cut pi i pciulicnlarly to the axis 
will n examined vriih arhombind hi Id vtry near lliem; 
and to the phenomena of the ahsorption of polaiised 
light by Cl 1 lam cry.sials. 'Fhe first have hitherto 
hi I n rciluiid to no direct analogy with other affec- 
tions ol' polaiisi d light : the second si cm to he de- 
livid finm a modification of the laws already explain- 
ed in the ninth .section ; the* diseovery of the scatUr- 
ed phinori>i*na belonging to the third head has been 
<li.'‘puted hy Mr Biol .'ind Dr Brewster, l>ut they ap- 
jiear to have been first observi d liy .Mr Arago in 
(.See Biot's Rcchervhes sur /».% Moinrmens des 
Mohciiles lie Lumu'ri\ 4to- I'aris, 181-1. 1\ Ixxxvi.) 

[Srer. XIII. — TiiEORKTirAT, fneesth^ntion.s hlended 

to li i.i .sTiiATE the l^hriiommu if PoLiri sal iwt. 

Added b) the 'rranslalol*. 

\Ve are led, from llie rart.s which have I)cen eriu- 
meiatid in the lllli Section, to the remarkable 
coineiiieiicc between the discoveries of Dr Brews- 
ter re>)K cling crystals with two axes, and a theory 
which Ind lu’eii puhlishi'il a few years eailier in 
orih r fo illiistiale the propagation of an undula- 
tion ill a inedinm eonipres«:ed or dilated in a given 
direetiou only, and to [irove that such an undu- 
l.ition must neee.s.sarily as^sume a spheroidal form 
upon the mechanical principles of the Iluygeninn 
theoiy. As i very contribution to the investigation 
of so difficult a subject may chance to be of sonac 
value, it will be woith wliile to copy this demoiibtra- 
lioii bell, from tlic Quartet/^ Reviciv for November 
IMM), \ ol. II. p. 

** 'i'lic propo.sition to be d c ni on. st rated was tin's: 

/In impulse is propagated throir/h evert/ perpendicular 
serf inn if a lameitar elastic substance in the form if 
an elliptic iinilulatinn. 

“ \\ lien a particle of the elastic medium is dis- 
placed in an oblirpie direction, the resistance, pro- 
duced by the compression, is the joint result of the 
forces arising from the elasticity in the direction of 
the laminae, and ii a transverse direction: and if the 
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Polarisaiion elasticities in these two directions were equal, tlie joint 
of Liylit. result would remain proportional to the displacement 
the particle, bein^^ expressed, as well in magnitude 
as in direction, by tlie diagonal of the parallelogram, 
of which the sides measure the relative displacements, 
reduced to their proper directions, express the 
forces which arc proportional to them. Jlut when 
tlic elasticity is less in one direction than in the 
tithcr, the corresponding side of the parallelogram 
expressing the forces must be diminished, in the ra- 
tio which wo may call that of 1 to m ; and tlie diago- 
nal of the parallelogram will no longer coincide in 
direction with the line of actual displacement, so that 
Uic tiarticle displaced will also produce a lateral 
pressure on the neighbouring particle of the medium, 
and will it.self be urged by u lateral force. This 
force will however have no cHcct in promoting the 
direct propagation of the undulation, being [jrolia- 
bly enij)loycd in gradually changing the direction of 
the actual motions of the siieeeshive partiele.s ; and 
Uu) only ( iiicient force of elasticity v^ill ho that, 
which acts in the direction in which tlie undulation 
is advancing, and which is exprcsscil by the portion 
of the line of displacement, cut olf by a perpendicu- 
lar falling on it from the end of the diagonal of the 
parallelogram of forces ; and the comparative elasti- 
city will he measured hy this jiortion, divided hy the 
w'liule line of displacement, (’ailing the tangent of 
the angle formed by the line of displacement with 
the line of greatest elasticity /, the radius being I, 
the force in this lino being also 1, the transverse 
force will he exjiressed hy w 2 /, the line of displace- 


ment by x/(l-J-/0» diminution hy 

V 1 1 -f -'* ) 

diminished portion, which measures the force, by 




( I 7 /|)// 

^ni+i/y 


and the elasticity, in the given 


diicclion, by Hence it follow’S, that the ve- 

locity of an impulse, nioviii in that direction, will 
, ! + ;«// 


he expressed by 


1 


“ It is next to be proved, that the velocity of an 
elliptical undulation, increasing so as to remain al- 
ways similar, by means of an impulse j)ropiigated al- 
ways in a direction perpendicular to the circumfer- 
ence, is such ns w'ould take place in a iiicdium thus 
constituted. It is obvious that the increment of each 
(jf' the diameters of the increasing figure must he pro- 
portional to the whole diameter ; and this ineri'meiit, 
reduced to a direction perpendicular to llio curve, 
will be proportional to the perpendicular falling on 
(Jie conjugate diameter, which will measure the ve- 
locity. We are therefore to find an expression for 
this perpendicular, when it forms an angle with the 
greater axis, of which the tangent is /• Ia'I the 
greater seniiuxis be 1 , and the smaller ?i : then the 
tangent of the angle formed with the greater axis by 


the conjugate diameter, being 


1 


the tangent of the 


angle subtended by the corresponding ordinate of 
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the circumscribing circle is found -- • ; and the semi- 


diameter itself, equal to unity, reduced in the ralk) 

of the secants of these angles ; that is. to w ^ ^ * 

^ l + nntr 

but, by the known property of the ellijisis, the per- 
pendicular required is cijual to the product of the 
semiaxis, divided hy this semidiaiiicter, that is, to 




1 -|- niitt 

1 +// 


we have therefore niily to make nnzumt 


.and the velocity In tlie giv»*n medium will alwa\s l>w 
such as is re(piired for the propagation of an undu- 
lation, preserving the form of’ similar and concentru: 
spheroids, of which the given ellipsis represents any 
principal section. 

“ If the whole of the undulation were of ctpial 
force, this reasoning would be sulKcient for deter- 
mining its motion : hut when one part of it is strong- 
er than another, this .superiority ol prc.'jsure and mo- 
tion will obviously he propagated in the direction (jf 
the actual resistance produced hy the dispiarenienL 
of the particles, since it is this resistance whieli car- 
ries on the pressure, and eonse(jueiitly propagati'j^ 
the motion. It is very remarkable lliat the direelion 
of the resistance will he found, on the ^lIppo^ililm 
which has been advanced respecting the constituliou 
of the medium, to coincide every where with the dia- 
meters of the ellipsis, when the displacement is per- 
pendicular to the surface. For it is proved by au- 
thors on conic sections, tliat the subnormal of tlie 
cllij)sis is to the absciss, as the sejnare of the li sser 
axis is to the square of the greater, that is, in this 
case, as 7i?i to 1, or as ?a to 1 ; but if we divide tlu* 
ordinate in the same ratio of tn to I, and join the 
point of division with the extremity of the subnor- 
mal, this line, which will evidenriy he parallel to the 
iliaraeter, will e\|)rc.sF, as we have already seen, the 
direction of the force, when the normal represent*, 
that of the di.splacement. An imiiiedinte displaix:- 
nient in the direction of any diuuKter, making an 
angle with the axis of which the tangent is /, would 


give a velocity of 


^ JJ-tw// 


while the increment of 


the diameter would recpiire a velocity of 

which does not vary in the same proportion. It 
must, however, he lemeiithercd, that the leeliliiicar 
direction of the beam is not supposed to (K pend on 
this circumstance alone: Huygens considers each 
point of the surface of the crystal, on wineti a 
beam of light impinges, as the centre of a new un- 
dulation, which spreads in some measure, in every 
direction, hut produces no perceptible ellect except 
wlicre it is supported hy, and cooperates with, the 
neighbouring undiilntioiis ; that i.s, in the suriaee 
which is a common tangent of the collateral undula- 
tions ; but if this principle were app.ied to extrnoi- 
dinary refraction without the assistance of the obli- 
quity of force, winch may be deduced from the viip- 
position of a stratified niLdium, it would lend >is to 
expect that the elementary impulses, being prop.i- 
gatedin a curvilinear trajectory, might be ie'eretpl- 
5 It 


801 

of 
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l^^lrlvnuln ed by an object not situated in tlie rectilinear path 
■H of the beam; a conclusion which is nut warranted by 

experiincnt." 

However xili^fictDrily this mode of viewing the 
extraordni.iry reli.u'tion niuy be a[)p)ied to the bull- 
sequent iii>i om i i\.s nhitiiig to tlie effects of heat and 
coinpre^sion, tlieit* is Moother train of ideas, which 
Arises more iniuiediatolv from the phenoinenu of po< 
larisation, and wiiicli might lead us to a more dis- 
tinct notion of the •‘I'pni ation of the pencil into tw'O 
or mon* piuiioiis, though it does not seem to compre- 
hend so (RtiK'ly the phenomena depending on splie* 

roi(*.d undulations. 

NVf may beg in this mode of considering the sub- 
ject in the won’s which have already been employed 
111 the Article C’li ioim a i m s, p. KiJ. “ If w(* as- 
sume as a matlieniatu.il postulate, in the unduhitory 
llieory, wilh iul attc iiiplmg to demonstrate its phy-^i- 
cal found. iLion, that a tr.'insveise motion may be pro- 
pagated in a direct line, we may derive from this as- 
Nuiiqitioii a tolei'tihle illustration of the subdivision of 
polarised light by reflection in an oblique plane. Sup- 
posing pohiiisation to depend on a transverse motion 
m the given plane; when a ray completely polarised 
Is subjected to simple reflection in a different plane, 
At a surl'.ice which is destitute of any polarising ac- 
tion, and which may be said to ail'ord a neutral ro- 
ilection, the [lolar motion may be conceived to be 
refleeted, as any other motion would be reflected at 
a perfectly siiiootli surfaci’. the new plane of the nm- 
tion bung ahvays the image of the former plane; 
anil the effect of refraction will be nearly of a similar 
nature. Hut when the suiface exhibits a new polar- 
ising intliience, and the beams of light are divided 
by It into two portions, the intensity of each may be 
calculated, by supposing the jiolar motion to be re- 
solved instead of being rellccted, the simple veloci- 
ties of the two portions being as the cosines of tin* 
angle, formed by the now jilanes of motion with the 
old, and the energies, which are the true measure of 
the iiitonsiiy, as the squares of the sines. We are 
thus insensibly led to confound the intensity of the 
lupposcd polar motion with that of the light itself ; 
*ince it was ob^irved by Malus, that the relative in- 
teiibity of the two portions into which light is divid- 
ed under siieli cii cunislances, is indicuted by the 
proportion of the H(|uares of the cosine and sine of 
the iiiclinatimi of t!ie planes of polarisation. The 
imaginary t^an^ver^e motion must also necessarily bo 
alternate ; parti \ from the nature of a continuous 
medium, and paitly from the observed fact, that 
there is no distinction between tlic polarisations pro- 
duced by eaiisi's precisely opposed to each other, in 
the same plane.” Another analogous hint is found 
III the Philosop/i.cil Tnnisnt'tiuns Jor ISIS, p. 

“ Supposing the experiments to be perfectly repre- 
M iitcd by [^l)r Hrewster’s] general law, it will follow 
that the tint exhibited depends not on the difference 
of refractive deii’-itics in the direction of the ray 
transmitted, but on the greatest difference of refrac- 
tive densities in diieetions perpendicular to that of 
the ray. These two coiiditions lead to the same re- 
sult, where the effect of one axis only is considered, 
but they vary materially where two axes arc sup- 
posed to be combined . . . 'I’Iiltc can be little doubt 


that the direction of the polarisation, in such cases, Polarisation 
must be (iLtermined by that of the greatest and least 
of the refractive densities in qu( sLion a “ supposi- 
tioii,” which l>r Hrewster finds quite correct.*' 

\Vc may add agim to thise hints the cimsidera- 
lion, thill when simple jirc-sure or extension in the 
ihii'cticn of any given .axis produces a .spheroidal 
undulation in :i medium heforo homogeneous, this 
slate is aiwji\s accompanied by the eomlitioii, that 
a ij> dt.'-iu ih.ng the axi^, while the densities in 
all tran'-\ci>e diieetions remain ei|ual, undergoes 
iio sul)divi-ion, but that a lay moving in the plane 
of the equator, to which the perpendiculars arc the 
axis and .imuher eijuatoriul dianielei, undergoes the 
greatest po-sibJe separation into paits that aie re- 
spcetively polaiised in the planes pasfting through 
tlu-.e diieetions. 

I*'ioni tliC'-i- [iheiinmena we are led to be strongly 
impressed with the analogy of the properties of 
sound, as investigated cuisoiily by Mr Wheatstone, 
and in a more elaborate manner by the inultipheil 
experiments of Mr Savarl, which have shown that, 
in in.iny eases, the elementary motions of the sub- 
stances transmitting sound are liansverse to the di- 
rection in which the sound is prop.igated, and that 
they remain in general parallel to the original im- 
pulse. 

'I'he next transition carrier us from the muthi ma-- 
ftatf pitstuldiv lure nuMitioned to the phiisnnl condi^ 
tifui a'-siimtd hy .Mr iTesiiel, that tlie relative situa- 
tion of the panicles of the elheiial medium with re- 
spect to laih other, is such as to produce an elastic 
force fnidiiig to hiing bach a line of particles, which 
has heen ih^placed, towards its original situation by 
the resistance of’ the particles sui'rotufdn/a thv fair, 
and at ihi' saiiu' time to impel these particles in its 
own diieiUon, and in that ilireclion only, or princi- 
pally, while the aggregate effect is propagated in 
i-oiicentric surfaces, 

rills hipolhi .'•is of IMr Fiesnel is at least very in- 
ginious, and may lead us to some satisfactory com- 
putations: hut it i.s ntteiided by one cireuiostance 
which is pel li-Ctly o/>/;a///vg in its eonse(|UCiiees. The 
snhstancis on which Mr Savarl made his experi- 
ments w'l re ,\(dtd.s oidj ; and it i.s only to solids that 
such a httmii resistance lias ever been attributed : so 
that if we adopted the distinelioiis laid down by the 
reviver of the undulatory system himself, in his Lcc^ 

////Tv, it might be inferri'd tliiit the luminifeious ether, 
pervading all sp/ice, and pinelrating nlmo.st all sub- 
stanccc, is not only highly elastic, but absolutely 
solid ! ’ ! The passage in question is this ; (Vol. I. 

The immediate cau.^e of solidity, ns distinguish- 
ed from liquidity, is the Internl adhesion of the par- 
ticles to each other, to which the degree of h.*irdiioss 
or solidity is always proportional. This adhesion 
prevents any change of the relative situation of the 
particles, so that they cannot be withdrawn from 
their places, without experiencing a considerable re- 
sistance from the force of cohesion, wdiile those of li- 
quids may remain equally in contact with the neigh- 
bouring particles, notwithstanding their change of 
form. W’hen a perfect solid is extended or com- 
pressed, the particles', being retained in their sltua- 
1 
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Polari^otion tions by tlic forcc of lateral adhesion, can only np- 
oT Light, proach directly to cadi other, or be withdrawn fiir- 
tin;!- from each otliur ; and the resistance i<» neaily 
the same, as if the aamc substance, in a fluid state, 
were inclosed in an unalterable vessel, and forcibly 
compressed or dilated. Tlius the resistance of ice to 
extension or compression is found by experiment to 
differ very little from tliat of water contained in a 
vessel ; and the same eflect may be produced even 
when the solidity is not the most perfect that the sub- 
stance admits ; for ihr hnmnliair tts 'i.slath t* df ttnn nt 
sict'l /() Jlmirv 7A ihc trhtthrr i1 nut if he ha nit) 

or snf'/rr. It oftin happens, however, that the mag- 
nitude of the lateral adhesion is so inueh limited, as 
to allow a c.ip.ibiiity of extension or compression, 
and if may yet rt tain a power of restoring the bodies 
to their origin. il form liy it.s reaction. This force 
may even he the principal or the only source of the 
body's ela‘*licily : thus when a pieee of elastic gum 
is extended, the mean distance of the particles is not 
materially inci eased . . and the change of lorm is r.i- 
ther to he attributed to a dispiaciMnent of tlie par- 
ticles than to then* M'paration to a greater distance 
from each other, .nnd the resistance must he deri\ed 
from the lateral adiu sion only : some other substances 
also, approaching more nearly to the nature of li- 
<juids, may he <'xtended to many times their (.liginal 
length, with a resistance continually increasing ; .iiid 
in such eases there can scarcely he any iiiatenal 
changes of the speeilie gravity of these .«^uhstances. 
Professor Kobison has mentioned tlie jiiiec of bryony 
as affording a remaikahle instance ol swell \iscidity. 

It is piohahle llut the immediate' cause of the 
lateral adliesion of solids is a symmetrical arrange- 
ment of tlicir constituent parts . it is eeitain that al- 
most all bodies are disposed, in hecomin;; solid, to 
assume the funii of cr}stals^ which evidently indi- 
cates the existence of such an airangeiiicnt ; and ail 
the hardest bodies in nature aie of a cr} stalling fonii. 

It appears, tlieiefbrc, consistent both with reason and 
with cxpi lienee to suppose, that a ci)stallizatioii 
more or li perfect is the uni\ersal cause of solidity. 
Wt' ma} imagine, that when the partii les of niattcr 
are disposed witlmut any order, they can afford no 
strong resistanee to a motion in any <lirection ; but 
when they are regularly placed in certain situations 
with resjiecl to each other, any change of form must 
displace them in such a manner, us to increase the 
distance of a whole rank at once ; and hence tlicy 
may he enabled to coiipcrate in resisting such a 
change. Any inequality of tension in a particular 
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part of a solid is also probably .«o far the cause of Polarmtion 
hardness, as it fends to increase the slrmgtli of union hlRlR- 
of any p.irt of a series of particles wliieli must be ^ 
displaced by a change of furni.” 

It must however be admitted, that this passage by 
no means contains a deinoiK^fiation of the total inca- 
pability of tlnids to transmit any iiii|)ressions by la- 
teral adliesion, and the b) |)olht'sis remains complete- 
ly open for discuNsion, notw iilisianding the apparent 
(iifiiculties attending it : winch have appeart'd to bring 
Us very mar to the ea-'C stated in the same Lectures 
as u po.sijihle one. that there may be independent 
woilds, some existing in diflVient parts ot space, 
others pt rvadin" nivh niht r nn\n)i (duI ftnh mm n tn 
ihc same \pan\ We may peili.ips accommodate the 
hypothesis of Mr Fresnel to the phenomena of the 
ordinary and extraordinary refraction, by considering 
the undulations as propagated through the given me- 
dium in two different ways; some by the divergence 
of the elementary motions in the direction of the ^ay^ 
and others by their remaining paralh 1 to the direc- 
tion of the impulse or of the polarisation : the former 
must be supposed tn furnish the spheroidal, the lat- 
ter the spherical refraction. It would indeed follow 
that the velocity of the spherical iimlnlation ought to 
vary by innumerable degrees, within certain limits, 
according to the direction of the supposed element- 
ary motion: while in fact the actual velocity of the 
spherical undulations seems to be uniformly eipial to 
the velocity in the direction of the axis ; but this ob- 
jection may lie obviated by supposing the surface so 
constituted, that for some unknown reason the pa- 
lalltl elementary motion tan only be propag ited in 
the regular manner when il takes place in the direc- 
tion of the axis, or when it is made to assume that 
direction, a condition not \try ‘•iinple or natural, 
bill by no iiRans inconceivable : unless we saw any 
reason to consider tiu adhesion as a constant force, 
independent of the direct ie'n, and equal to the least 
or greatest elasticity, or unless it were possible* to de- 
rive the phenomena of two suj posed axes ol polari- 
sation, which Mr Fresnel has explained on the hy- 
pothesis of two splurolds, ftoiii the suppcisition of 
two spherical undul.ilions propagating nblicpie ele- 
mentary motions in the diri'ction of tlic actual po- 
larisation as aircad} determined for these crystals. 

If these conjecture s should hc' found to aifoid a sin- 
gle step, in an invt stig ition so transcendcntly deli- 
tatc, it will he best to pause on llieni for a time, and 
to wait for further aid from a new supply of experi- 
ments and observations.] (x.x.x.) 


THE END. 
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luilway. ^ RAILWAY, a species of road or carriage-way, 
in which the track ol the carriage- wheels being laid 
with bars, or rails, of wood, stone, or metal, the 
carriage is more cabily drawn along this smooth sur- 
face than over an ordinary road. 

\V4KKlon Wooden railways are said to have been intro- 
duced at the Newcastle coal-mines so early as the 
year 10 * 80 , for transporting the coals from the mouth 
of the pits to the ships in the river Tyne. Even at 
that period, many of these mines employed each 
of llicm l-OO or r*()0 carts in tins traflic ; it be- 
c.ime, thrrefoie, an object of manile"! importance to 
reduce tlie great expence iherehy incurred in the 
1 etpiiig up of horses, drivers, and roads ; and the 
plan oi wooden ruiN was the best, and, indeed, tlio 
Old) eik'cLual metiiod wbub could at that time have 
bttii ilevised for the purpose; for wliicb also the si- 
tuation was in olIiL! rtspeets favourable, prc'^enting 
in most cases a*’ « .i v ih-ctnt towards tlie iiver. 
'J’lu se railwaj s Tl'i i vi-. ’ ei \ g* in rally inti ’•it<‘d, 
and coiitimii d ibi a I ir ;<('<•• i I'l • > m ibi pirt 
of the Iv nrdoiii. Mips cl g.out'’ tin icrjiii«*'to 
I)reailf‘ *• i l iiJv\a‘ . m u Jxcd out I tweiutho 
( oal ji r I.' :iu' !•% i, .uul ^\eic xUlui Ua^id b) 
till Cum Ol pun Il.l-'t.ll ol tin vl Ki *1 pi 0 

pMv to! 3 wliosc j;ro uul the | • ipo ed la v ol road iri- 
fe. lU^d 'll Its (.iviist* 'I u obt m the uiOst e.is\ 
.uu. legidar distent, this luu was vaiuul in its dm - 

fiontoruLe^ [he iiuipialiiie » of the gioiiud oi, white 

tl.i. iiu i|'jalitu s v^Lie lueon^iderable, i* was taiMtd 
stiai<;ld !oiw ud ,uul the uijilai sl(ipe made ii[» by 
€ mhaulviiieuts and I utting. Tlit giound being then 
siiiootlud I'ld ti . foi an oid'Muv i 'ad, larg** 

logs <ji \eoil, liieud </»/N cel m h nutl*^ equal 
♦o the bio.uhh of llu i il, wxii I lul ' : oss it, ii'U* 
Jiml\ bedded ire e li - .<*il s, lO -o f nu ami 

hold ti*t tlx i *iN. 1 1 ; h IS < I ^ !, ‘01 v\!e ii lli(‘ 

w at,'.'/ ii-v liti N Will M' 1 ndt.» .o i i llusu i.Oj* 
weie iiwide of lyic * co 'iix I im ul * *, i is 

fo foim two to/i (. M u .1 *• ' o M I ‘ms 

runuMig piMali' d to i » U ' i ' • * 

till roaih :ie- in*: Hk i. " .o * .\l • u li nt il \- 

ticiiiiti*s, ou wind *1 ' '< • n..ui\ 

ftiiind.itions , anil \ < re a-so u i 
cun il, to kei p eaeli pie' i' in I’ oper {I I hi 

waggon-, were of the leiial cinstnut LiiL of a 
large si/e, so as to cmiiaiii '(.\eial tous co»k, ar d 

set upon Jow' wheels; the sin ill'mss id the ”.ay 
rendering wheels ol the imliii.u ‘•I'l nueci.'-ar). 
On these riiK a smgU luu sc ci n.idiJ) di.iw 
tbice tons of coals bom tlie pits to tlie ri\x r, \V here 
any ‘‘teop declivity oecurnd ou the road, tins was 
termed a or nn inclined plane; an I on it the 
descent of the waggon^ wa^ n laulid, end leguiated 
by a species of biake, or crooked lever, termed a 
comoth attached to the waggon and managed by 
the driver. Tlic banks ol the T>np, near New'cas- 
lle, are remarkably .sleep op each side ; but instead 
of forming inclined planes on tlieiii, the railway w'as 
lieie continued on a wooden stage, raised to the 
same height us the top bunk of the river, and carried 
forward until it came pcipendiculaily over the river 
side, where a wooden platform, termed a staith, was 
erected for the convenience of delivering the coals ; 
the waggons being emptied into a trougn, or spout, 
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down which the c,oaIs descended either directly into n^lwiy- 
the ships, or into the store below. 

Such was the construction of the original railways. Iron Biul- 
in which we evidently perceive all the parts and^*y*' 
members of the railway as it is formed at the present 
day ; viz. the regular formed road, the rails, the 
sleepers, the low wagons, and the inclined plane. 

Their only defect consisted in the soft and decaying 
nature of the wood, the wear and tear of which caus- 
ed such expcncc for repairs, Ua greatly limited their 
application ; so that it was only the shortness oi the 
distance, and the great extent of the traHic, which 
rendered their application at all beneficial. It was 
only about the year J 7 : 5 S that ibcv were attempted 
in the coHieiies of Whitt haven ; and it does not 
appear tint they were adopted in any other part 
of the khipdom. The use of iron, therefore, in 
phee ol wood, wa*? an csm utial improvement in the 
constiui .n)ii of lailways, and caused, indeed, a com- 
plete tiiange in this, as it has done in every other 
biMiitl* of praetical mechanics into which it has been 
introilnc''il. I lat burs of iron were at first fastened 
oil the top Ilf the wooden rads; hut after various 
unsuccessful altempts, the rails themselves W'crc at 
last wholly conipo'-ed of iron, cast in short bars, 
imilc at Ihcir e> ti ‘imties, and resting on sleepers, 

M* '•iju.ie blocks of stone, disposiJ at shoit dis- 
taPiiS along each side of the road; and this con- 
striii ti.in having been once liiirly reduced to prac- 
tice, was not only adopted universally in place of 
wood, bul soon led to new and more extensive ap- 
plieaiions. Iron railways were (juickly introduced 
into all tile coal .and nfning districts of the kingdom. 

'fliey wi'ie employed e*' eanals, in place of locks, to 
raise the hnges on an luclimd plane fioiii a lower 
to able 11 IlviI, m '*.,)ine instances liny' were adopt- 
ed i» pii'ireaci to the can il iIsljI ; and, on the 
V. iiolv tluv now ftirm an impoitaiit auxiliary to in- 
I •!> I laiigaliuu pushing the ihaniiels ol trade and 
Ilia III ui‘v into liisincls otliciwise inaccessible, and 
1 M 0 inti lliL iiiti nor of the mines, 

'Ilia I iilwavs in Ibiiaiii are so numerous, that Ilailwav^ m 
it would ixiiLvl our limits to specify the particular 
Imes. IntheNewc mtli . oal di.liiet,on the ri\er Wear, 
in *: « c Nil and iiiiiiiug distiicts of Yoikshire and 
I nil- iJrre, as w ell a^ of Derby shire and Staffordshire, 
l!i( le are iUmii oils railways branching od from the 
n>i\igahU nveis and canals to the different mines. 

In ShropNliiie al-o, an I in the great mining districts 
along the lale of llu* Severn, the use of railways is 
\('iv geueial, ai.d it was here that the inclined plane 
was firi-t hrjuglit in aid of inland navigation. In 
Suirey, there is a lailway of a considerable extent, 
termed the Siir'ry' Kail way, and this presents one ot 
the few altcm-' that lia\e been made to form pub- 
lic railways f general use. In the great mining 
ihstricts on 1 ^. a west ot the Severn, including South 
Wales, the rail or tram roads arc very numerous ; 
and here, owing to the steepness and impracticable 
nature of the ground, they have been of essential 
utility in supplying the place of canals. In the year 
there was scarcely a single railway in all South 
Wales, and in 1811 , the completed railroads con- 
nected with canals, collieries, iron, and copper-works 
in the counties of Monmouth, Olamorgan, and Caer- 
3 G 
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Maijft.iv- inartlicn, amounted to nenriy 150 miles in length, 
exclusive of a great extent within the mines them- 
selves ; of w'liieh one company in JVIertliyr-Tydvil 
possessed .'10 milc'. uikUt ground. In Monmouth- 
shire, the Sirhoway railway ioniis one of the first in 
point of magnitude \vhn*li has hitherto been con- 
structed. It extends lioni T^weliy, near New- 
port, to the Sirhowuy and 'Iredagar iron-works^ dis- 
tant ii.S miles, whence it is continued five miles far- 
ther to the Trevil lime- works, in IJrceknockshire, 
along with a branch to the w'est, to the litimiuy and 
I’nion Iron-works. 'I'his railway was made hy Iho 
Monmouthshire (\inal Company, under the authori- 
ty of an act of ParliamiMit. rrom Sirliowa}, ii 
branch proceeds ca^twaids to the Lhhw} woik»-, and 
from thence down the coui'^e ul tlie h'.bbw'y to Criim- 
lin llridge, whem e it joins the (Miial Irom Neivpoit ; 
a!ul fiom Sirhoway iignn, the IJrinare railway is 
continued over tlu' Jilack Mountain to the \aic of 
the Ilske at Brecon, and from thence to ILiy on the 
river Wje. Jii (ilamorgaiishiri', the princi{':d rail- 
ways are the ('iirdilf and Mei tliyr-T) dvil, llu* Aher- 
dare, and the Swansea railways, lo Caermarthen- 
shire, the principal railway is that which extends 
from C'aermaithen to the lime-works near Jd.uidt*- 
bie, a distance of 15 miles. 

iTom this account of the chief lailways in Kng- 
land and Wales, it will appear that this spit as 
of inland carriage is [irineijially applicable wluro 
trade is ronsiderahle anil the length ol convey- 
ance short ; and is chiefly usefnl, therefore* in tiMiis- 
porting tile mineral pioduee of the kingdom from 
the mines to the maiest land or w.itcr enmiiiu- 
nicalion, whelhir sea, livir, or e.in.il. Attempts 
have been made to biingit into moie general use, 
l)ut wilhcnit succ(s.s; and it is only in ji.o'ieular eii- 
eumstunces that navigation, with the aid c .ther of 
locks or iiielined planes lo surmount the lU vations, 
will not present a more convenient mi ilium tor an 
extended lr.ide. South Wales, howtvi’r, pieMnis an 
example, where the trade hi'iiig great, and also « liiefly^ 
descending, the countiy rugged, and the siij'pl) of 
water scanty, railways have been adopted with com- 
plete success; and have been found in some ca’^cs at 
least eipial lo canals in point of economy and dis- 
patch. The Surrey railway, not Iiaving these .id- 
vantage‘<, lias scare* ly answered the exptetaiions of 
its projeclor.s, more especially the southern line from 
('’roydon to Gadstono. It was at one time piopos- 
ed to continue this railway to Portsmouth, hut the 
plan was abandoned. 

itrtilw In ivcotJand there are various railways procttdiiig 

'loM.jiul. from tlie different mines throughout the kingdom. 

The principal one in point of magnitude is the Duke 
of Portland’s railway, extending from the town of 
Kilmarnock to the harbour of Troon, a distance of 
nearly ten mile''. Its chief object is the export of 
coal and lime, in wdiich articles u great tiade is 
carried on by means of the railway. In the coal 
and mining districts round (ihi.sgow, there aic nu- 
merous smaller railways, and uKo in the coal fields 
of Mid Lothian and Fife. Plans have been proposed 
for a public railway from Kdinburgh to the diHereiit 
coal-works in the neighbourhood. An extensive rail- 
way was also at one time projected from Glasgow to 


Berwick-upon-Tweed, but none of those schemes itaiJ*vu>. 
have been carried into effect. 

The original wooden railways already mentioned ronfrucuoi 
arc the model on winch all the succeeding ones liave'^^ Itailn.*).- 
been formed, and of which we shall now describe 
shortly the construction. In regard to the road it- 
self, thi' should, in the first place, be formed in such 
a direction, and with such a declivity as may best 
suit the nature of the ground through whicli it pas.se.'^* 
and of the tiade to be carried on upon it. If the 
trade, for example, he nil or chiefly in one direction, 
the loud should obviously decline that wny^ so that 
the waggons, with their contents, may de.sccii<l on 
this inclined [iLiiie as much n.<% possible by their own 
gravity. 'I he i.u liiiation should also he proportion- 
ed to the (\ti nt oi the tiade up the railway, so that 
the di aught each way may be equal. If the ex- 
poi ts and import'-, the refoi e, he eipial, the road should 
1)0 on a 1(V(1; .tnd whiia* the ground will not peiniit 
that dec iiv.ty or level best suited to the trade, tlii 
line slmuld be varied, and tlie inerpialities made 
up. if it can be done at a nnider.ite e xpence, so as 
iobiing it js m ar as possible to the proper stand- 
ard. 11 the iiie(]iialitie.s are such as to render this 
impraelieahle, the only iTsource lies in inclined 
planes. ^Vlle'le the dillercncc* ofli'vel, for example, 
between the two extrimities of llie load is such ns 
would render an iqual ch’clivity too steeji, the road 
must then he earned, either on a level or with tlie 
due degree ol sIo[)(', as far ac practicable, and then 
lowered hy an iiu lined ])lane ; on which the waggons 
arc* let gently dow n hy means of a hiake, are drag- 
gid uj) hy mCiins ol an additional power to that 
which diaws them along the load, or at once let down 
and drawn up by means of a roller or pulley', the 
heaviei pit pomleraling ovt'r the lighter. In laying 
out a line of railway , tlierelure, as evciy situation pre- 
sents peculiar riieum.‘'tance.s, no gciu ral uile can be 
laid down, and tlie plan must be left lo the skill and 
judgment of the engineer. 

'ihe line of rillway being iixcd on, the road is tlicn 
properly loiined, and of sueh u width as will be 
siillicieiit lur containing the opposite rails, and for 
forming a foot-path on one side. Ihe distance be- 
tween tile opputite rails varies from three feel to four 
and one hall leet ; some preferring a long and narrow 
waggon, an*l others u broad short one. Hence a 
breadth of IVoiii nine to twelve feet will be sufficient for 
a .single road, and from fifteen lo twenty for a double 
one. The next operation Is the settine: and firm bed- 
dingofthc stone sleepers. 1'liesc consist of solid blocks 
of stone, each of the weight of one or two cwt. 

Their shape is immaterial, provided their base be 
broad, and their upper surface present an even and 
solid basis for ibo rail. "J'hcy are placed along each 
side of tlie road, about three feet distant from each 
other from centre to centre ; the opposite ones 
being separated by the width between the opposite 
rails. The ground under them is beat down to form 
a firm foundation, or, if it be of a soil nature, is first 
laid with a coat of gravel or small metal, and this 
beaten under the stones ; the situation of each 
stone being properly gauged both us to its distance 
from the adjoining ones, and as to the level or de- 
clivity of its upper surface, on which the rails are in- 
1 
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Hailway. tended to rest. The space between the sleepers is 
then filled up with gravel, metal, or other road ma- 
terials, such as may consolidate into a hard and firm 
mass. 

The next object is the construction of the iron 
rails; and on this point two very different plans 
have been adopted, each of whicli has its advocates, 
and is practised to a great extent. Tiie one is term- 
ed the Jlat rail, or train plati* ; tlic rails being laid on 
their sideband the waggon- wheels travelling over their 
broad and flat surface. 'J'he other is termed the edge 
tail ; the rails being laid edgeways, and the wlieels 
rolling on their upper surfaces. 'Ihc flat rail, or 
train plate, consists of a plate of cast-iron, about 
three feet long, from three to five inches liroad, and 
from half an inch to an inch ihiek ; extending from 
.sleeper to sleeper, and having a ihuincho turn up or 
crest on the inside, from two and a halt to four inches 
higli. 'I'liis rail hears on the sleepers at eacli end at 
least three inches, where the rails arc cast about 
iialf an inch tliiekcr tliun in the middle. As there is 
no intermediate bearing for the rail between flic sleep- 
er.!, except the surface of the road, the use of the 
Haunche is not merely to prevent the waggon fromhe^ 
ing drawn ofl' the road ; it resists tlie tr.insvcrsc strain 
arifiingfrom the weight of the waggon; on this account 
U often, and witli great propriety, raised higher irK 
the middle than at the sides, forming an arch of a cir- 
cle ; and, to strengthen the rail still further, a similar 
tlaunehe, arched inversely, is added below, as repre- 
sented in Plate V. fig*!. 1 , 2, fh 'flic weiglit of each 
rail is from forty to fifty pounds. To unite these rails 
into one continued line, they are merely laid to each 
other, end to end, all along each side of the road ; bo- 
jiig ki’pt in their place.s, and at the same time made 
fa«5t to the sleepers, by an iron spike driven through 
tlie extremity of eacli rail into a plug of oak fitted 
into a hole in the centre of eacli sleeper. This spike 
is about six inches long ; it has no head, hut the up- 
per end of it forms an oblong sejuare, about one inch 
broad, half an jiicli thick ; and tlie hole in the r;^, 
througli wliif !i it passes, is rornied by a rcctangurur 
notch, half an iiich square, in the middle of the ex- 
tremity of each lail ; the opposite notches of each rail 
lorming, when laid together, the complete oblong 
square of one inch by half an inch, and slightly dove- 
tailed from top to bottom, so as to fit exactly the taper- 
ing head of the spike, which is driven clear below the 
upper surface of the rail. Plate CXV. fig. I7 repre- 
sents a section of a rail, with its sleeper and fastening. 
Wherever the rails cross any road, the space between 
them and on each .<!ido must ho paved or c.iusewaycd 
to the level of the top of the flaunche.s, that the car- 
riages on the road nny he enabled to pass clear over 
the rails. In single railways it is nixessary to have 
places at certain intervals where the empty waggons, 
in returning, may get off the road to allow the loaded 
ones to pass. A place of this kind is termed a turn- 
out; and the waggons are directed into it by a move- 
able rail termed a pointer, fixed at the intersection be- 
tween the principal rail and the turn-out, and turning 
on its extremity, so as to open the way into the turn- 
out, and shut that along the road. This contrivance 
18 also used whenever one line of railway crosses an- 
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Other. It is represented at Plate CXV. fig. 5, where, Hailwa). 
also, fig. 0 is a plan of the railway and of the turn- 
out. 

The tram roads have been universally adopted in 
Wales, where they arc preferred to any other spe- 
cies. They arc also used in most parts of England. 

The Surrey railway is of this description, and was 
designed by Mr .Jessop. In Scotland the Duke of 
Portland’s railway, which, we believe, was planned 
by the same engineer, is of the same kind, and the 
rails nearly of the same dimensions. These flat 
railways have one advantage, in admitting waggons or 
carts of the ordinary construction, and this is particu- 
larly exemplified in the 'froon railway. According to 
an account with wliich wc have been favoured by Mr 
Wilson of '1‘roon, •* there are several kinds of wag- 
gons used upon the railway under certain restrictions; 
such as four-wheeled waggons with Hut bottom and 
low sliclmets for carrying stone, limcstonci grain, 
timber, slates, Ac. from the harbour to Kilmarnock, 
the mills,” Ac. ** The common make of a cart is al- 
lowed to use the railway if the wheels arc cylindrical, 
and there ho no greater load on each pair than 28 
cwt. A great deal is done with these carls in 
carrying timber, harks, grain, Ac., as, with tlie same 
carl, they can carry these articles into and through 
the streets of the town." 

The other railways in Scotland, however, are 
chiefly of the edge kind. In the principal collieries 
of the north of England, also, the Hat rail has been 
almost entirely siipciseded by the edge rails, and the 
latter are now generally admitted to he decidedly 
superior in the case of draught which they occasion; 
the edge of the bur presenting less friction, and be- 
ing less liable to clog up uitli dust and mud, or to 
he obstructed with stones driven olF the road upon 
the surface of the rail.'). The edge rail coiibists 
merely of a rectangular bar of cast-iron, three feet 
long, three or foiu inches broad, and from one- half 
inch to one inch thick ; set in Us edge between sleep- 
er and sleeper, and bearing on the sleepers at its ex- 
tremities. The upper side of tlie rail is Haunelied 
out to present a broader bearing surface for the 
whccN, and the under side is also cast thicker than 
the middle, for the sake of strength. But the great- 
est stiength is evidently attained by casting the rail 
not rectangular, hut deeper in the middle than at the 
end^, to resist better the transverse strain. The 
ends may he safely reduced nearly to one- third of 
the depth in the middle, and still be equally strong.' 

To unite the mils together, and at the same time 
preserve them in their places, and in their upright 
position, and to bind them also to the sleepers, they 
arc set in a ca^t-iron socket or chair, which is at- 
tached firmly to the sleeper. This socket embrac- 
ing the extremities of the adjacent rails, which arc 
here made to overlap a little ; a pin is driven at once 
through the rails and through the socket, and binds 
the whole together. This is the general method of 
uniting the edge rails, but the shape and dimensions 
of the metal chair and of the overlap of the rails arc 
varied according to the judgment and taste of the en- 
gineer. Plate CXV. fig. 7, represents a section of an 
edge railway with the sleepers and waggons, &c. ; 
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and figs. 8, 9, \0, is an enlarged section of a rail and 
sleepers with a plan. Since edge railways have 
coma into more general use, an essential improve* , 
ment has been made in their construction by the use 
of malleable iron, in place of cast-iron#^ in forming 
the rails. The advantage of malleable iron rails {s, 
that they are less subject to breakage than cast-iron ; 
a circumstance of importance in this case, where it 
is not easy to avoid those jolts and sudden shocks 
which cast-iron is least of all capable of withstand* 
ing» and though they should happen to give way, 
they are easily repaired. They can also be laid in 
greater lengths, and requiring therefore fewer joints ; 
they can be bent with case to the curvature of* the 
road ; when worn out they are of greater value ; 
and lastly, their first cost is very little, if at all, 
greater than that of cast-iron rails. Malleable iron 
M, no doubt, less able to withstand exposure, decay- 
ing more readily under the influence of air and mois- 
ture; but hitherto this inconvenience has not been felt, 
and, on the whole, the malleable iron is now decid- 
edly preferred. These rails are laid and joined in 
the same manner as the cast-iron, only in greater 
lengths. Malleable iron, we believe, was first intro- 
duced in railways by Mr George Grieve, at Sir John 
Hope’s collieries, near Edinburgh, where it was 
first tried on the lighter work which is done under 
ground. The rails consisted of square bars one inch 
or one and one-fourth inch square, nine feet long, rest- 
ing on one or two sleepers in the middle, and resting 
and made fast to sleepers at the extremities ; a simple 
knee being formed on each end of the bar, and the 
two knees of each two adjacent rails jammed into 
one socket in the sleeper. 1 he use ot ^ these rails 
was found so beneficial, that they have since entire- 
ly superseded the flat cast-iron rail in general use at 
the time of their invention. Tor heavier loads the 
rails are made deeper. We have been favoured 
with the following account of their construction by 
an engineer (Mr Neilson of Glasgow) who lias form- 
ed several of the kind. i n 

“ One of them is on the property of the Earl of 
Glasgow, commencing at the Hurlet extensive coal 
and lime-works, and extending to the Paisley canal, 
a distance of about two mile.s. It is formed of flat bar 
iron two and one-fourth inches deep, by nearly three- 
fourths of an inch thick, and the rail in lengths of 
nine feet, each rail being supported at every three 
Ibet by a sleeper and cast-iron chair. The joinings 
are formed by a cast-iron dovetailed socket suited to 
receive the jointed ends of the bar, and a dovetailed 
glut or key, by which means the several rails arc 
joined as if into one continued bar.’ 

An improvement has lately been made in the con- 
struction of malleable iron rails, which ^promises to 
be of essential utility. It consists in the use, of bars, 
net rectangular, but of a wedge form, or swblled out 
on the upper edge. In the rectangular bar there is 
evidently a waste of metal on the under surface, 
which, not requiring to be of the same thickness as 
where the waggon-wheel is to roll, may be evident- 
ly reduced with advantage, if it can be done easily. 
'The bar may then be made deeper, and broader at 
the top than before, so as with the same quantity of 
metal to be equally strong, abd present a much 


broader bearing surface for the wheel. This has Railway, 
been accomplished by Mr Birkinshaw of the Bed- 
lington Iron-works, who has obtained a patent for 
these broad topped rails. The peculiar shape is given 
them in the rolling of the metal, by means of grooves 
cut in the rollers, corresponding with the requisite 
breadth, and depth, and curvature of the proposed 
rail. Mr B. recommends his rails to be of 18 feet in 
length. Wc have seen one of these patent rails 
at Sir John Hope’s colliery ; and it certainly forms 
the most perfect iron rail which has hitherto been 
contrived; combiDing very simply and ingeniously in its 
form the qualities of lightness, strength, and durability. 

It is twelve feet long, two inches broad along the top, 
about half an inch along the bottom, and still thinner 
between. It rests on sleepers at every three feet, 
and at those places the rail is two inches deep, while 
in the middle point between the sleepers it is threo 
inches deep. 1%. 1 1 is a longitudinal section of this 
rail, and figs. 12 and 13 arc transverse sections at the 
sleepers, and at the middle point between each 
sleeper. All these inequalities, we believe, are pro- 
duced on the metal by means of the rollers ; and this 
circumstance is well deserving of attention, as it may 
obviously be applied not merely to the formation of 
railways, but to a varii ty of other purposes in the 
arts. 'I'lio moulding and shaping of tho metal in this 
manner is quite a new attempt in the iron manufac- 
ture, and it is not easy to say how far such an inven- 
tion may yet be carried by the skill of British art- 
ists. 

The waggons used on railways arc of vasious sizes, Waggonv 
but of nearly the same general shape, and all set on ustd on 
four wheels from two to three feet diameter. They 
are made to carry from 20 to .50 cwt. exclusive of 
the waggon itself, which weighs from 12 to 1,5 cwt. 

The axles of the fore and hind wheels are fi^cd three 
feet asunder or more, so that the rail is never loaded 
with more than one-fourth of the waggon at once. 
According to Mr Wilson, ** The size of the coal 
waggons of Kilmarnock colliery are, on an average, 
mean length 80 inches, mean breadth 45 inches, and 
depth 30 inches. Each contains 40 bushels, equal 
to 32 cwt. of fine coal, and 35 cwt. of blind or malt- 
ing coal. I’hc weight of the waggooj exclusive of 
the coal, is 13 cwt. Each waggon, including two 
pair of wheels and axles, costs from about L. 13 
to L. 15, and are mostly lined with sheet iron.” In 
Sir John Hope’s railway the waggons arc also nearly 
of the above dimensions. In the Sirhoway railway 
each waggon carries two and one-half tons. 

In regard to the expcnce of constructing a rail- Gxpcncc of 
way, this will depend greatly on the ease or difli- constructing 
culties to be met with in forming the rotfd, and mak- R^dway^. 
ing up the inequalities to the required slope. The 
above railway described by Mr Neilson cost only 
L. G60 per mile ; but where there arc considerable 
embankments to form, bridges to bufldi and deep 
cuttings, the cxpencc may rise to L. 4000 and 
L^SOOO per mile. The usual rate of tonnage on coals, 

Ac. conveyed on railways is 2d. per ton per mile. 

An important consideration regards the work Comparative 
done, or capable of being performed on a railway. 

On this point, however, the accounts from different 
railways are various ; the performance depending on 
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Radway. many circumstances little attended to in the aeneral 
' estimate of work ; such as the quality of the horses^ 
the state of the road, the greater or less declivity of 
the raiUf and various other circumstances. More 
exact observations or experiments are therefore want- 
ing to form correct notions on this subject ; but in 
the mean time, we shall state such facts as have 
been noticed by different observers. The most ex- 
act experiments were made by Joseph Wilkes, Esq. 
of Meosliam in Derbyshire. The result is, that one 
horse, value L.20, on a railway declining at the rate 
of one foot perpendicular to 115 in the length of 
the road, ''drew 21 carriages or waggons, laden with 
coals and timber, amounting in the whole to 35 tons, 
overcoming the ru tnertite repeatedly with great 
ease.” This performance appears, no doubt, enor- 
mous; but was evidently owing not so much to the 
diminution of friction by the railway as to the great 
declivity ; circumstances whose efiect must be dis- 
tinguished in order to obtain any general rule for 
future works. It is weirknown that, on any inclin- 
ed road or plane, every carriage has a tendency to 
descend of itself, and with a force in proportion to 
its own weight, exactly as the height of the plane is 
to its length. In the above example, therefore, the 
carriages, independent of any external force of 
traction, would have been urged by their own gravi- 
ty with a force of 115th of their weight, and equal, 
therefore^ to (iSO lbs. But as it will not be too low an 
estimate to assume 150 lbs. as the working draught of a 
horse, hence the waggons would descend by their mere 
weight as if they had been dragged on a level way 
by at least four horses. If, then, to this 680 lbs. we 
add 150 for the action of the horse, the sum, or 850 
lbs. will be equal to the power necessary to overcome 
the friction and inertia of these waggons, and which 
appears by division to amount to their whole 

weight ; so that, if the railway had been level, the 
horse would only have drawn 6^th tons. Carriages 
on an oidmary road require f^gth or -j^^th of their 
actual weight to draw them along ; so that, on a 
lailway, the ease of draught is six tunes greater than 
on a common road. The same horse, Mr Wilkes 
observes, drew up the acclivity five tons with case. 
Here the weight of the waggon, or its 115th part, 
would act against the horse, which would not only have 
to overcome their friction and inertias, but to drag also 
this additional load upwards. But + tt 7 ^ 
tons = 216 lbs., the force of traction, which was 
evidently a strained effort. The same horse drew 
three tons up an acclivity of 1 in 20. Here 
of 3 tons, = 407 lbs., a power of traction which few 
horses could exert, and none could sustain for any 
length of time. The other experiments of Mr 
Wilkes agree nearly with the above. Mr Outram, 
Engineer, observes, that, with a declivity of 1 in 
108, the waggons will almost descend of themselves, 
so that the horse has only to pull a little at his 
load. This would make the friction and inertia 
nearly weight, and the draught of 

a horse nearly 6|th tons. Mr Telford observes, 
that in a railway, with a declivity of 1 in 98, a 
horse will readily take down waggons containing 
from 12 to 15 tons, and bring back the some with 


REN 417 

four tons in them. The total load, in the first casOf Bailwty 
would be about 18 tons, and in the second 8 tons. II 

Here the waggons being urged with gigth of tbeir 
weight ; this makes the friction and inertia equal j 

to of the weight, and the draught of a horse 
on a level way only 4Jih tons. In the Troon rail- 
way, the declivity is about 1 in 660; and,*according 
to Mr Wilson’s account, some horses take down two 
and some three waggons each, containing 33 cwt. of 
coal, and weighing itself 13 cwt., travelling at the 
rate of three miles an hour. The total load here 
may be averaged at 1 15 cwt. ; and, the waggons be- 
ing used with of their weight, this makes the 
friction and incrtiic 7 rth of the weight, very nearly 
equal to the last. We have been favoured by Mr 
Grieve with the following particulars regardifig Sir 
John Hope's railwa}', which is of the edge kind. It is 
on a level; and one horse draws five loaded waggons, 
each containing 30 cwt. of coals, and weighing, un- 
loaded, 12 CMt. equal in qll to 210 cwt. or lOJ tons; 
travelling at the rate of four miles an hour, deducting 
stoppages. This makes the friction 150tli of the load. 

This performance is beyond any that we have y©t 
stated, and shows decidedly the ease of draught of 
the edge rail. Previous to the formation of this rail- 
way, it required eight horses for the work which is 
now^ done with one. On the whole, then, it may be 
concluded, that on a level tram road, making allow- 
ance for the weight of the waggon, one horse will 
be required for every four tons of coals, or other 
articles conveyed ; and on an edge railway, one horse 
will be required fiir every seven tons. On an ordi- 
nary canal, one horse, with a boat, will be sufficient 
for every 30 tons. But the first cost of a canal is 
three or four times greatci than that of a railway ; 
so that, in some cases, it may become a question, 
whether a railway might not be adopted with ad- 
vantage. 

On some of the railways near Newcastle, the wag- 
gons arc drawn by means of a steam-engine working 
in a waggon by itself, the wheels of which are driven 
by the engine, and acting on a rack laid along the 
railway, impel forward both the engine and the at- 
tached waggons ; in some cases the wheels of the 
waggon operate without rail work, by tlie mere fric- 
tion between them and the railway. The steam- 
engines employed for this purpose arc of the high 
pressure kind ; these requiring no condensing appara- 
tus. But this application uf steam has not yet ar- 
rived at such pcifection as to have brought it into 
general use. (r. r. r.) 

REFRACTION (Double). See Addendum to 
this Volume. 

RENFREWSHIRE, a county in Scotland, lying s,tuauon 
between 55M1' and 55'’ 48' north latitude, and be- and Bound- 
tween 4° 1 5' and 4 ’ 53' west longitude ; is bounded on 
the west and north by the Frith of Clyde (excepting 
that a small tract opposite the town of Renfrew la 
situated on the north bank of the Clyde), and it has 
Lanarkshire on the east and Ayrshire on the south. 

From east to west it extends about 26 miles, and 
from north to south from nine to 13; and has an 
area of nearly 241 square miles, or 15 LI 82 English 
acres. It comprehends 2i parishes, besides a small Divuions. 
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iti-nfrc portion of sonic others, tlic churches of w^hich arc 
^ situated in the adjoining counties. Two of the pa- 
' rishes, Eagleshain and Catlicurt, belong to the 
preabytery of (Glasgow, and tlic other nineteen com- 
]>osc the presbytery of Paisley. Notwithstanding its 
moderate extent, its manufactures and commerce 
render it one of the most important in Scotland. 

-iwrm About two-thirds of this district, comprising the 

wesUrn and south-eastern sides, are hilly, the me- 
dium elevation being from oOO to f)()0 feet; Misty- 
law, the highest hill, is about 112 U) feet, and two 
others may be about 1000. 'I'his division is^ in ge- 
neral, kept in pasture, for which it is better adapted, 
by the nature of its surface, th.in for tdlage; though, 
as it has a free light soil, uiiicli readily absorbs 
water, it is seldom injured by moisture. The ciilti- 
\atcd land lies on the nortli and north-ca.^t, and in 
the cent I e of tlie rounly, on both sides of the 
Black Cart. Of lliis, however, the greater part is 
not level, but consists of low detached hills, among 
which there is a good deal of natural wood in the 
.•^lutc of coppice, and many winding rivulets, which 
give variety to the landscape. Much of this tract 
has a close subsoil of s'mall stones and coarse clay, 
almost impenetrable to water, though there are here 
many flat holms of great fertility. It is only between 
Paisley and the Clyde that tlio coiintiy sinks down 
to a plain, the extent of which docs not exceed 
lUjOOO acres. Here the soil is generally a deep 
rich loam, of a dark brown colour, sometimes of the 
nature of what is called Latsc,claff ; and much of it 
seems to have been formed by the deposition of ve- 
getable mould from the hijjher grounds. Moss pre- 
vails in the first and Iasi divisions, but is not found 
in the second or middle one, where the soil i.s pretly 
uniform. 

• 'll » - Like the other western counties of Scotland, Ren- 
frewshire iiaa a moist climate, with rrc([iient lains; 
and the prevailing wind is from the south-west. At 
Largs, a village in Ayrshire, near the western ex- 
tremity of thi.s county, the yearly (piantify of rain, in 
lS0j)and ISIO, was ^ inches ; at (iKi'^gow, near 
tin. eastern extremity, lor :;() years, from I7t)l to 
I7f)0, it was inclics. 

s ’flic principal rivers arc the Clyde, the Uhile 

Cart, the Black Carl, and the (iryfe. 'Fhc first, 
which only flows along the boundaries of this 
county, is by far the most considerable and im- 
porliint. The Whitt Cart, which rises in Lanark- 
shirc, enters Rcniicwshire from the south; and, 
flowing west towards Paisley, and tlicn north, re- 
ceives the united streams of the Black Cart and the 
(iryfe at fnchiiinan, and joiii'i the Clyde about six 
miles below Glasgow'. • By means of a short cut, a 
little above Incliinnun, the White Cart has been 
lendered navig.dile from Paisley to tlie Clyde. 
The Black Cart from the south-west, and the Gryfe 
from the west, meet at W'ulkin'»haw', iibout tw'o 
miles above their confluence with the White Cart. 
These streams arc chiefly deserving of notice for 
their being employed in giving motion to the cotton 
and other mills seated along their course. Several 
other and smaller ones have been applied in the 
same manner in various parts of the county ; a steady 
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supply of w'atcr being secured by means of rescr- Renfrew- 
voirs, some of which are of the size and appearance 
of considerable lakes ; or by enlarging the natural 
lakes themselves, of which there are many. Ofl^keb 
these last, ('astlcsemple loch, in the middle of the 
southern boundary, from whence the Black Cart 
takes its rise, extending over about 200 acres, is the 
most considerable. These streams and lakes abound 
in the usual kinds of fish ; but the salmon flshery 
on the ('lyde, .so far as it belongs to this county, is 
not of great value, seldom affording a rent of more 
than L. 200 a-ycar. 

The minerals of this county are of great im- Mn.inl 
portance, constituting the main source of its manu- 
factures and commerce ; but w'c can only advert to 
them very generally. Coal, limestone, and sand- 
stone, are wrought at Neilston, one of the parishes 
of the hilly district ; and both coal and lime have 
been found in the flat district near Renfrew ; but it 
is in the middle division that mines are wrought to 
the gieatest extent. Of coal there are generally 
a!) 0 ut 12 different works carried on; of which the 
most exU'nsive and valuable are at Polmudic, on the 
north-east boundary, at Ilurlct, three miles south- 
east from PaLsley, an^ at Quarcltown, soutli-cast 
from the Bridge of Johnston, on the Black Cart, 
near tlie centre of the county. The coal at this 
latter place consists of five contiguous strata ; the 
thickness of the whole, measured at right angles 
to their surface, is upwards of /)() feet ; but as, in 
some places, the seam forms a considerable angle 
with the horizon, the thickness of the whole in these 
places, measured vertically, is about 15 fathoms 
In consequence of this great depth, it is wrought in 
floors or storeys. Limestone abounds in various 
parts, and is commonly wrought at eight different 
quarries. Ironstone in beds and balls is very gene- 
rally diffused throughout this middle division of the 
county. Cunsidcrable quantities of pyrites arc found 
in the stratum of coal at Ilurlct and llousehill, and 
manufactured into sulpliatc of iron or green vitriol. 

Alum is obtained at Hurlet, from the decomposed 
sehhtus, which forms one of the strata of its coni 
mines. ICxcelient freestone, lying near the surface, 
is wrought near Paisley and at other places. 

The valuation of the lands of Renfrewshire is Valuntioi. 
L.09,17«, Is. Scots ; but in 1811 the real rent of thc*“‘* lUnhi 
hinds was L. 127,068, 15s. Od. and of the houses, 

L. 106,238, 7s. 2d. Sterling. In 1795 the land rent 
was only about L. 67.000, so that it must have near- 
ly doubled in filtcen or sixteen years. The land- Estan.. 
ed property in 181 1 was divided into .328 estates; of 
which .300 were under the valuation of L. 500 Scots, 
and only six above L. 2(X)0 Scots. Nearly half the 
valuation belonged to estates held under entail, and 
by corporations, which wTre not, therefore, allowed 
10 be brought to market. The number of free- 
holders entitled to vote in the election of a member 
for the county was 77; but it appears that more 
than half this number voted on rights of superiority 
on]y» and not as owners of estates. There arc about 
30 seats of noblemen and gentlemen, besides villas 
belonging to merchants and tradesmen. The county 
is well covered with woods and plantations. The 
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Renfrew- copsd^wood*, which arc cut avevjr W yedfi* used to 
brirtg from to^L. 30 an acre. 

Reofrewehtre does not rank high at att agricultartl 
^ 'district. Fkirms lira general^ rmaliv mldoin exceed- 
ing 100 acres ml the arable lapd, and 400 or 500 
acres on the hiUs { and the houses and other accoqi- 
modationt of the farmera are proportionally inferior 
to those of thtir brethren in most other parts of the 
lowlands of Scotland. The average rent per English 
acre^ in 1611. would be about 15s rarjlng from 2s. 

^ or 38* to L. 4 or L. 5 ; partly owing to situation, but 

still mofe to the difierenc degrees of the natural fer- 
liliU of the soil.* Garden grounds l^t at from L. 8 
to L. lOj and, irvone instance near Orbenock, as high 
08 L.40 the English acre. The University of Glas- 
gow have right to the tithes of reveral parishes near 
that city, for which they receive, in some instances, 
no more than 4s. per Scots acre, ana in no case 
ixioro than 15?. The most common period of leases 
here, a^ in other parts of Scotland, is ig years ; but 
man) arc now shorter, though, in that ca->e, it is the 
practice to enter into a new lease, two or three ybars 
before the old one expires. About two thirds of the 
arable land is almost >alwa)s in grpes, on which the 
stock chiefly kept is cow^, whose milk is made kite 
butter. 1 here are few cheese dnii ies. The rot ition 
of crops is in many instances objf*ctionable, two or 
more com ciops being taken successively; clover and 
rye grass are son n only for kiy ; and turnips, even 
upon the most suitable soils, are in very limited cul«> 
Memo trvation. A flock of Merino sheep, consisting of 
about 1000 or 1200, of the pure Paular breed, was 
sent into this county in 1810, by Colonel Downic qf 
Paisley, who was then in Spain, some of which are 
still to be found on the farms of the proprietor*. In 
other respect*, the rural economy of Renfrewshire 
presen ti>*nothing particularly wortliy of notice. 
Manufac- It is by its manufactures and coa^eree that this 
district has been long distiogbishalf T Among its ma- 
nufactui es are cordage and sail cldlh, ship-bunding, 
and sugar boiling, at Greenock and Port-GlasgoW, 
with a variety of others subordinate to these ; but 
Paisley and its environs have long been the seat of 
Its principal establishments. The linen manufacture, 
in various form*, was earned on here more than a 
century ago, and continued to extend till superseded 
by that ofcotton, about the year 1780. Thislastisnow 
by far the most extensive manuficturc in the count) ; 
and is conducted in all its various branches, from 
the spinning of the yarn to the finishing of the finest 
fancy goods. In 1810, the cotton yarn sold was said 
to amount to L.6d0,000 ; and the capital employed 
in tho buildings and machinery of the mills was 
estimated at L. 300,000. About 7000 looms wef^ 
then employed in the weaving of muslins, besides 500 
which were wrought by steam, and produced coarse 
cottons to the value of L. 135,000 yearlj^. Paislev 
was long ^stinguished for its silk maflufacture, which 
is now in'considerable ; and that of thread, thoi||h 
still extensive, is said to be on the decline. So^ 
making, tanneries, distilleries, breweries, and foun- 
deries, with a great many bleachflelds and print- 
fields, furnish employment to a lai^ portion of the 
inhabitonts. 
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VitM<}lasgow.^ (fee thc«e Attires in 

MiKa,) It is at thesr todma, or leather at 

Iwf, that the foreign efld coa*ting^lrac^e of the pguti* 

DTt and the principal fo^fgn tme ot 
Ckrrjed dn^ Greenock an^ i^ort-GleiMw hdvo 6ti 
extensive cAide whir Amerm and West ludlar, 

Ireland, and the West of England t and coastwise, 
dnd, by means of the Forth and Clyde £fanal, wlfh 
evWty part of Scotlaifd. The canal proposed 
carried from Glasgow to Ardrossan, througli tmfkSf 
end Johnstone, has been executed as far as John* 
stone, eleven miles from Glasgow; and passing 
through several populous parts of RenfeewAhre, S 
fbrds great accommodation to tho trade between 
Paisley and Glasgow. The herring and whale fin- 
eries were once prosecuted to a greater eitent than 
at nresenr, though the former is stilt considerable i 
ana the merchants of Greenock are extensively en- 
gaged in the Newfoundland and Nova Scotia fish* 
erfes. As RenfrewAire does not rawe enough ^pf . 

grain for Its consumption, a good deal of cord^ is 
usually imported from Ireland and Canada, as well 
as coastwise. The other imports are tho raw mate* 
rials of its matiufactures, and the commodities re- 
quired for the consumption of iu inhabitants ; and 
its exports, the produce of its manufactures, mines, 
and hbhories, and of its iidport trade from America 
and the West Indies. 

Notwithstanding the extensive manufactures of Poor*, 
this county, the great fluctuation in the wages of 
labour, and its dense population, which, in 1311, 
was at the rate of S84 per square mile, there are 
regular assessments for tho poor only in two or three 
parishes. In the rest of the county, the poor are 
supplied by voluntary contributions, aided by isaess- 
ments imposed alien circumstances require them. 

The county sends one member to Parliament ; and RsprcHnta- 
its only royal burgh, Renfrew, a place containing 
about l600 inhabitants, jojns with Clisgow, Ruther- 
glen, and Dumbarton, in the election oF onother for 
the Scottish burghs. Paisley and Greenock, not- 
withstanding their wealth and population, have no 
vote. The Sheriff Court is now held at Paisley; yet 
Renfrew is still considered the county town, Whejre 
the quarter se«sion9 are held, the head courts, and 
tho meetings of the freeholders for the election of 
members of Parliament. 

The population in ^754 was only 26,645 ; iit IgOl PopulsUon. ' 
it amounted to 76,056; in 1811 jt w8s92,5g||^to 
which, if there be added the number of registered 
sabmen, about 5000, and of men serving in tho 
navy, army, and militia at the latter peripd, it wefujd 
appear that it had quadrupled within 57 years, a rate 
of increase unexampled in any other county of Scot* 

4 . land. In 1821 it was 112,175; of which 51,178 
were males, and 60,997 weijb females. Tbe^inifo^ 
employed in agriculture Were 2725 ; In trade and 
manuractures, 15,780; in other occupations of va- 
rious kinds, 5t72. The increase of the population 
from 1811 to 1821 was 19 579. 

See the general wqAs quoted under the (brmer 
Seottish counties, and* Wilson's General Veem the 
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R5Nm»''(Jo»N, F.U.S.>;Meehan»t, Architect, 
‘ rlt Shgineerj was born on the 7th June 1 761, et 
itsie, in the parish of Prestonkirkj in theconnty 
E Lothian. His father, a highly respectable far* 
died in 1766^ leaving a widow and nine children, 
brwffom John was the youngest. The first .rudi- 
ments of his education were acquired at the village 
school, and as it frequently happens, that some 
trifling bircumstance in early life gives a bent to the 
pursuits, and fixes the destinies, of the future man^ 
80 fared with young Rennie. The school waa 
situated on the opposite side of a brook, over which 
it was necessary to pass by means oi a rustic bridge 
of stepping-stones ; but when the freshes were out, 
the only alternative of crossing the stream was by 
means of a boat, which was kept at the workshop of 
Mr Andrew Mcikle, an ingenious mechanic, well 
known in Scotland as the Inventor of the threshing* 
machine, and many improvements in agricultural 
implements. In passing through this workshop, 
whicii stood on his family property, young Rennie*a 
altontion was forcibly drawn to the various opera- 
tions that were in progress ; and a great part of his 
leisure and holiday- time was passed therein. The 
aons of Mr Meikle, and the workmen, seeing the 
delight which he appeared to take in examining 
their labours, were in the habit of indulging him 
with their tools, and showing him their various uses. 
Mis evenings were chiefly employed in imitating 
those models which had particularly attracted his 
attention in the workshop ; and It is kuoun in the 
family, that, at little more than ten years of age, he 
had constructed the mode! of a windmill, a pile- 
engine, and a steam-engine. That of the pile-en- 
gine is still in existence, and is said to be remark- 
ably well made. 

Having continued at Preston school till twelve years 
of age, he had a quarrel about that time with his 
scboolmaster, whom he deemed incompetent to give 
him further instruction, and therefore entreated that 
he might be permitted to leave the school. But his 
active mind became restless ; for the first time he 
felt the hours hang heavily on his hands ; and having 
expressed a wish to be placed under his friend Mr 
Meikle, he employed himself with this ingenious 
mechanic for about two years: but his mind ex- 
panding with his growth, be began to feel that the 
prdgrets of his intellectual faculties was likely to be 
retarded by a constant application to manual labour. 
He l^refore at length deteitnined to place him- 
self under the tuition of Mr Gibson, an able teacher 
of mathematics at Dunbar ; where he soon distin- 
guished himself in so particular a manner, that Mr 
David Loch, General inspector of the Fisheries in 
Scotland, in describing a visit which he paid to 
the school at Dunbar in 1778, notices the great 
proficiency displayed by jmung Rennie; prophesying 
that at no distant perio^nhe W( “ 
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fec^is country.* 


would prove an honour 
IProm this adiool, in less than two 


jwn, he returned to Mr Meikle; with a mhid well 
stored with every branch of mathematical and phy- ' 
aical science which Mr Gibson could teach nim. 
About this time, Mr Gibson being appointed master 
to the public academy of Perth, he earnestly recom- 
mended young Rennie to saoceed him at Dunbar. 
Hut bis views were of a more aspiring cast. At a 
matter of favour, he undertook the gumagement of 
the school for about six weeks, when he returned Co 
his family, occasionally visiting and assisting his 
friend Mr Meikle, but mostly improving himself in 
drawing and making niodcU of machinery. His 
first essay in practical mechanics was the repairing 
of a corn-milmn his native village i and he erected 
two or three others, before he was eighteen years of 
age. 

RetoWed, however, that these mechanical occu- 
pations should not interfere with his studieh, he laid 
his plans so that he should be able to proceed occa- 
sionally to Kdinburgh, with a view of improving him- 
sell in physical science. He there attended the 
lectures cf Professors Robison and Black, and form- 
ed that acquaintance with iho fonder of these 
gentlemen, which was gradually raised into friend- 
diip, and whiclT, perhaps, may be said to have 
laid the foundation of his future fortune ; for by hhn 
he was introduced to Messrs Holton and Watt of 
Soho near Birmingham. V\ ith these gentlemen he re- 
mained but a few moatbs, for the [lurpose of receiving 
explanations respecting the plan of the Albion Mills, 
then erecting, the macliincry of which he superin- 
tended. This exactly suited his views, for, conscious 
of his own powgqi, he deemed the Capital the proper 
theatre to try ^ir strength, and in this he was not 
mistaken. 

In proceeding from Edinburgh to Soho, he had 
taken the route by Cariisle, Lwcaster, Liverpool, 
and Manchestqr^ for the purpose of vii>iting the dif- 
ferent nulls an^'ttiblic worka in those great com- 
mercial and maneTocturing towns ; and the remarks 
which he made on the bridge then building over 
the Lune at Lancaster, on the docks at Liver- 
pool, and more particularly on the Biidgewater 
canal, are distinguished by great sagacity, and were 
of essential use to him afterwards. On leaving 
Soho, he again made a tour tnrough the manufac- 
turing disiricls of Leeds, Sheffield, Rotherham, and 
Newcastle. 

For some time after he was settled in London, 
tho. Albion Mills, of which Bolton and Watt and 
Mr Wyatt were the. projectors and leading pro- 
prietors, and who engaged him to superintend the 
execution of tho nsiil-work, occupied a great share 
of his attention. Mr Watt, in his Aofss to Pro* 
fesBor Robison's Account of the Sitam-Engtne^ 
says. That, *'in the construction of the -mill- 
work end meehinery, they derived most valuable 
essistance from &at able mechonictew end an- 
S^peer Mr John Rennie, then just entering into 
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Rtantei biuibeMi who^aaiiitctt Id plaqtng UuoBji tod under 
whose directioA then were executed*** He also 
says, that the macluWyY which uwd to be made 
of woodi was here of cast-iron^ in improved 
IbriDSi and thinJcs that this wes the comssencenent 
of that system of mill-work which has proved so be- 
neficial ta this country. In faetj Rennie'e mills are 
tlie most per%ct species of mechanism in that way 
that existf distinguished by a precision of movement, 
and a harmony and proportion pf parts that now 
serve as models throughout the empire. His water- 
mills are so accurately calculated, that every particle 
of water is elFeclively employed, and cone of it lost, 
as in the commop mode of constructidg water-wheels. 
I'here is reason to believe that the diffieultiea which 
occuired at the Albion Mills with regard to the att> 
and How of the tides, and whieb required all the in- 
genuity of that extraordinary genius Mr Watt, fini 
led Mr llennie to the study of that branch of civil 
engineering connected with hydraulics and hydrody- 
namics, and in which ho soon became so celebrated, as 
to have no rival afler the death of Smeaton, in whose 
steps, he alwayt used to say, he was prond to Ibllow. 

Our limited space will not permit us toonter upon 
even an enumeration of all hit g^eat works, ro iu ih 
less to givo any detailed account of them; we must 
therefore content ourselves by mentioning some of 
the most important designs and undertakings ui bis 
threefold capacity oi mechanist, architect, and civil 
engineer ; three branches of art so intimately blend- 
ed, as scarcely to admit of a separabon. 

Firstf oi a Jlifeibiniif.-«-lniiiiediately after the 
completion of the Albion Mills, 1786 or 1787, 
Mr Rennie’s reputation was so firmly established 
in every thing connected with mill-work, that he 
found himself in a Very extensive line of business. 
To him the planters of Jamaica and of the other 
West India islands applied for Iheir sugar-mills, 
wbicli be constructed in a maiMlMao superior to 
the old ones, that he soon obtains almoet a mono- 
poly of these expensive works. The powder-mill at 
Tunbridge, the great flour-imil at Wandsworth, se- 
veral saw-mills, the machinery for varioiu breweries 
and distilleries, were mostly of hia manufacture ; and 
wherever bis machinery was required to be impelled 
by steam, the incoinparablc engines of his friends 
Messrs Bolton and Watt supplied tibe moving power ; 
but, contraiy to what has been stated in some of the 
public journals, he never* had the least conoei^ in 
directing, cootnviog, or advising any one part or 
movement of the steamiiengioe. He also construct- 
ed tliose beautiful speenmenff of machinery, the roll- 
ing and triturating mills at the Mint on Tower- 
HiH, to which Bolton and Watt’s cogiaea give nw- 
tion ; and, at the time of his death, be was engaged 
in the construebon of a roUmg-miil, and similar ma- 
efainery, for the intended nunt at Cafoutta* 

At a bold and ingenious piece of medianiam^ 
which may be considered as entinci from posiilive 
architecture, there is nothing in Europe that'lbn 
bear a comparison with the Southwark Bridge* The 
three immense arches, the eenite one of 240, and 
each side arch of 210 feet spaa, oon^t entirely of 
mosses of cast-iron, of various forma and di m e n aioiii, 
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put imther, on principle ^ . 

uric of hewn stone;. a matliod gt . 

which may be considwed to^brnt a new^ epoch 
history of bridge building. Various sinister 
dictions were entertained against this lifiht qnd beau- 
tiful bridge, which was to Be rent in pipcet ^f^lhe 
expansive power of the fiiit summer’s heat, ori if 
it escaped tha^ by the contracbon of the first win- 
ter’s cold; but it has stood the test of many erin- 
tem and summers, and appears not to feel ei^c. 
Mr Rfioaie was applied to by the East India QfPa* 
pany for the design of a cast-iron bridge to be 
thrown over the river Goomty at Locknow, at the 
desire of the Nabob Viaier of Oude. It consisted 
of three arches of cast-iron, the centre arch nine- 


m, and eaeli of the other arches eighty feet span. 
The arches were cast, and a superintending en> 

f ioeer sent out with them, but on their arrival the 
fahob, in one of those moments of caprice to which 
OBStern despots, even in their impotency, are so 
liable, changed hia mind, and would not allow it to 
be put up. - , 

SecgndJjft as an ArchUecL^^kA there are few 
parts ot civd engineering that do not occasionally 
require the aid^i architecture, Rennie, at a very 
early stage of his progress, was called upon for a 
display of hia skill m this line. Among bis first un- 
dertakings in either line was that of the Lancaster 
Canal, which presented many difficulties, and, among 
others, that ol carrying it by no aqueduct over the 
Lime, so as not to interrupt tbc navigation of the 
river. Being one of the largest fabrics of its kind 
in Europe, agd oi a pleasing design, it is an ^object 
that arrests^ IIp attenbon of strangers, and is very 
generally admired. The bridges ol Leeds, Mwel- 
burgh, Kelso, Newton- Stewart, Boston, New Gallo- 
way, and a mulbtude of others, attest the architec- 
tural skill, the solidity, and, we may add, the good 
taste of Rennie; wbiUt a thousand smaller onm, with 
the various locks, wharf-walls, quays, embaokmentt » 
appertaining to canals, rivers, and harbours in every 
part of the ifnited Kingdom, are so many proofs of 
hia diversified tajent, and his skill in adapting the 
means to the end. The Breakwater iq rJymouth 
Sound can scarcely be called an architectural work, 
but it is constructed on true b^drod^namic prin- 
nipJes, and so gigantic in its dimensions, and Cy- 
clopean in its structure, os equally to defy the force 
of the waves and the ravages of time. To Mr Whid- 
by, whu has zealously superintended^ the exqmition 
of this immortal work, now near its comfuRton, 
tte highest praise is also due ; nor was tlio plan 
finally determined on without hia advice and assists 
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But the architectural work which, above all others, 
will immortalize the name of Uponie, i# the Water- 
loo Ikidge, a structure wli^ even foreigners admit 
has no parallel iqgj^ropJHand if not inEuro^, 
certainly not in the whqlo erorld) for its magnitude, 
its beauty, and its solidity. That a fabric of this im- 
roensity, presenting a straight borixoilitBl line, stretch- 
ing over nine large arches, should not have altered 
more than a few incliA, not five, in any one pprt, 
from that Btraigbt hoe, is on instance of hrmnesa and 
• 8u 
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iu»ni‘< loliditv mkno«mt an^almott infindible;* 

bat m fiAnA&*$ works havo been conatructed for 
p«i#*y5 ho made nothing slight; nor would ho 
online In any undertaking wherc^ from an lU-judg- 
log' economy « a sufficiency of funds was not torth* 
doming to meet hi's tIows, » 

Another work, from a design of his^ is now likely 
to be carried into executU)n« to which fur some years 
past he tiad given his attention. It is that of a new 
stone bridge over the Thames, to rratace that di|i> 
ffrdtfs to the present age, the existing London Bridge. 
His design, which has l^en selected by a Committee 
of the House of Commons out of at least thirty that 
wdre offered, consists of a ^anite bridge of five arches, 
the centre one of 150 feet span, which will be tlie 
largest stone arch in the world constructed in mo- 
dern times. The execution of this work will form a 
remarkable feature in the future history of the capi« 
tal, for, of the five bridges which bestride the 
Thames within the precincts of London, three of 
thorn, and those beyond comparison the most mag* 
nificent, will have been built from the designs of one 
man ;-«-a record which will tiKow a lustre on the 
name of Rennie, and be road with a feeling of pride 
by every, even the most distant, hganch of the fa- 
mily. 

Thirdly^ as a Civil XH/fgiMssr.— The first great 
attempt in this line of hit profession was the survey 
and execution of the Crinan Canal, a work remaik- 
able for the multitude of practical difficulties that 
occurred throughout the whole of this bold under- 
taking ; it being necessary in many places to cut 
down through solid rock, to the deptt^f sixty feet; 
and It 18 rather remarkable, that the H si e ond under- 
taking, the Lancaster Canal, was also replete with ' 
difficulties, and called for the exercise of his skill as 
an architect, as we have seen in noticing the aque- 
duct over the Lune. But these two works establish- 
ed his reputation as a civil engineer, and ifis opinion 
and assistance were required from all quarters. His 
faculties were now called into full play, and they ex- 
panded with the demands made upon them. The 
rage for canals had pervaded every part of the king- 
dom, and scarcely any of these useful means of con- 
veyance and coinutunicatkm was thought of without 
a previous consultation with Rennie ; so that in a 
few years the 8urve)8 he was called upon to make 
were so numerous, that he knew the surface of Eng. 
land as it wtre by heart, and could tell at ouce, 
wlieiM canal was projected, whereabouts the line of 
it ou^t to be earned. The following are some of 
the most impoitant of those whose execution he 
personally attended: Aberdeen, Brechin, Grand 
Western, Kcnnet and Avon, Portsmouth, Birming- 
ham, Worcester, besides many others. 

But the resources of his mind were displayed in 
all their vigour in the plw and construction of those 
magnificent docks, whic^are ntg^ce an ornament 
to toe capital, and of the utmost utility to commerce 
and navigation. Nor aio these splendid and useful 
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works confined to the metjropolis. The docks at Rensi^ 
Hull, Greenock, Leith, LiverpooL and Dublin, at- 
test his skill ; and the harhoqyrs^of Queenbferiy, Ber- 
wick, Howth, Holyhead, DoiUeury (now called 
Kingstown Harbour}, Newhaven, and several others, 
owe tlurir security and convenience toliis labours* 

But even those works, splendid as they are, must 
yield to what he has planned and onecuted in his 
Majesty's dock-yards at PorUmoutb, Plymouth, Chat- 
ham, and Sheerness. The latter was a mere quick- 
sand of forty feet deep, mixed with mud and the 
wrecks of old ships s the whole of which was excavat- 
ed, and a ma^ficent basin constructed, with a beau- 
tiful surrountllig wall of granite, with which three 
of the finest dry-docks in the universe communi- 
ente; and that important dock-yard, which may 
be said to command the mouths of the Thames and 
the Medway, from being an unhealthy and detest- 
able place, and wholly inefficient for its purpose, is 
now, by being roised many feet, and laid out with 
skill and judgment, one of the most convenient 
in the kingdom. He also planned the new naval 
arsenal at Pembroke, ivhich is considored as a perfect 
model for a bmlding-yard. But his plan for tho pro- 
jected naval arsenal at Northfleet on the Thames was 
far superior to all in design ; and on a scale so grand 
as to be capable of containing afloat two-tliiids of 
the whole navy, with dry docks and slips for lepaii- 
Ing and building ships of all classes to the same 
extent; uitli all manner of storehouses, workshops, 
and manufactories of all such articles as were requir- 
ed for consumption in the navy. But the estimated 
sum of eight nB|(|ioni, which would probably have 
amounted to ten, induced the Government to pause, 
and it was finally deemed prudent to abandon the 
design altogether. 

The late excellent architect and civil engineer, 

Mr SmeatOR, was the first who used the diving-bell 
effectually for MdMng with stone under water ; but 
the machine he employed for that purpose was very 
defective, and could be used only in certain situa- 
tions. But liehnie, by iniproveroents in the instru- 
ment itself, and in the machinery by which its move- 
ments couM be regulated, was enabled to carry on 
the finest masonry, and the foundations of sea-walls, 
piers, and quays, os well under water as above it. The 
repairing of the pier-head of Ramsgate Harbour was 
a remarkable instance of this kind. The violence of 
the waves, acting upon the bad quality of the stone, 
had so completely undermined it, that the stability 
of the whole pier began to be endangered. It was 
from ten to thirteen feet below the level of low-wa- 
ter, spring- tides ; yet, by moans of tlie improved div- 
ing-bell. and its apparatus, the pier-head was not 
only effectually secured, but rendered more solid 
and durable than it orij^inally had been. In the 
harbour of Howth, tho d^ing-bell was of the utmost 
use ; and it is remarkable.enough, that the masons 
wbo'have^beon for a litde while accustomed to work 
uritter water prefer it, at least the Irish masons do, 


* The Bridge of Neuilly, which the vanity of the French has ranked at soperior to that of Waterloo, ac- 
tually sunk S3 inches. 
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llennie. to iTorking in the air ; it being cooler in summer, and 
* warmer in winter ; though an increase of pay for 8ub« 
marine work is probably the real cause of preference. 

Tlie last effort ol Uennie's genius, to which we shall 
advert, was the drainage of that vast tract of mari.li 
land bordering upon the rivers Trent, Witham, New 
Welland, and Ouse, which for centuries past hud 
baffled the skill of some of the ablest men in that de« 
purtment of civil engineering. Upon the same prin- 
ciples, he laid down a grand scheme for draining the 
whole of that immense district known by the name 
of the Bedford Level, which has in part been carried 
into execution by the completion of the Eau-brink 
Cut, near Lynn. The estimate he made for drain- 
ing the whole amounted to L. 1,200,000. 

Such arc some of the grand undertakings which 
Rennie, during the last thirty years of his life, was 
either employed to project or to carry into execu- 
tion, and which, on a rough estimate, collected from 
his valuable Reports, did not fall far short of forty 
millions ^>terljng ; about twenty millions of which 
were expended under his own immediate superin- 
tendence. Indeed, few great works were carried on, 
either by the public or individuals, on which he was 
not either employed or consulted, llis industry was 
very extraordinary. Fond of the society of his select 
friends, and of rational conversation, he never suffer- 
ed amusement of any kind to interfere with his busi- 
ness^ which seldom engaged less than twelve hours, 
and frequently ffllcen in the day. Ills conversation 
was always amusing and instructive. He pobse^ised 
a rich fund of anecdote, and, like his old friend 
James Wutt, told a Scotch story admirably. Asa 
travelling companion, he was highly entertaining ; he 
knew every body on the road, and every body knew 
John Rennie. Of an ardent and anxious mind, and 
naturally impetuous, he was gifted with the most 
perfect self-control ; and the irritation of the moment 
was seen but as a light .summer’s cloud, passing across 
his tiiiely marked features, which were on so large 
a scale, though blended with much mildness us well 
as dignity, ns to obtain for his noble bust by Chan- 
trey, when exhibited in b’omerset House, the name 
of Jupiter Tonans> 

Were we to seek for a parallel to Rennie, the 
name of Smeaton would at once suggest itself. 
Their boyhood was employed precisely in the same 
manner, in making models of pumps and windmills, 
while their school-fellows were at play ; their pur- 
suits in manhood were similar, and their paramount 
success pretty nearly the same : but the spirit of 
speculation and improvement was but just springing 
up, when Smeaton Hnished his career, and when Ren- 
nie began his. He was, in fact, the successor of 
Smeaton. There was a strong characteristic like- 
ness between Rennie and the late Mr Ramsden. 
The pursuits of the former embraced a wider splierc 
of action, but they both arrived at their proposed 
objects by the most simple and obvious, and, at tlie 
same time, most effectual means. They were both 
equally clear in their mode of communicating infor- 
mation to others; and it is sufficiently remarkable 
that, in their illustrations, both of them had re- 
course rarely to any other instrument than a 
two-feet rule, which eadi always carried in his 
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pocket. Many a time has the writer of this article Uennu*. 
derived instruction from the two-feet rules of John 
Rennie and Jesse Ramsden. They were both equal- 
ly communicative, when they saw that information 
was dc&ircd ; and nothing like professional jealousy, 
or selfish feelings, actuated either of these ingenious 
men, who, on the contrary, were always kind and 
condescending to the more humble artists of thtir re- 
spective professsions. To foreigners, in particular, tlie 
loss of Rennie will be severely felt ; for to those who 
visited England with the view of inspecting her art.s 
and manufactures, he was always ready to afford 
every information, and all the facilitieb in his power. 

Mr Rennie posses.sed considerable skill in biblio- 
graphy, and being a zealous and liberal collector, 
he succeeded in forming a very valuable library ; 
consisting of the best and rarest books in ull the 
branches of science and art, of voyages and tra- 
vels, and many curious hooks in the black-lcater ; 
while in his own department, it contained every 
work of the least merit, in whatever language it 
might be written, lie hud, hesidcb, a good collec- 
tion of mathematical and astronomical instruments, 
and frequently spoke of erecting ati observatory, but 
did not live to carry his intention into execution, 
lie had for some years laboured under a disease of 
the liver, which hud apparently yielded to tlie usual 
treatment, but a relapse took place; and on the Kith 
October 1821, after a few days illness, he expired 
without a struggle, in the f>0th year of his age. 

Mr Rennie, in 1781), married Miss Mackintosh, 
who died in 180(), leaving u family of seven young 
childien, six of whom are now living. The two 
eldest, George and John, are successfully following 
the profession, and promi.se to tn'ad in the footsteps 
of their late father. 

Sixteen mourning c()acl)e.s filled with his friends, 
mostly men of eniinencc in the arts, bcience.s or li- 
terature, follow'cd his hearse to Si Faul’s, where his 
remains wtre interred near tho.se of Sir CliristopliLr 
Wren. A plain granite slab covers his grave, on 
which is the following appropiiate inscription : 

Here lie the mortal remains of 
JOHN RENNIE, 

Civil Engineer, 

F. R. S. L. & E. 1*. A. S. &c. 6 lC. 

Born at Plianta.ssie, in East Lothian, 7th June 17(>i . 
deceased in London 4th Oct. 1821. 

Tins sTo.vi: 

testifies his private virtues, 
and records 

the affection and the respect of 
his family and his friends ; 
but 

the many splendid and useful works 
by which, 

under hi*^ superintending genius, 

England, Scotland, and Ireland, 
have been adorned and improved, 
are 

the true monuments 
of 

his public merit. (k.) 
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Road- ROADMAKING. There arc few departments of 
makinf?. mechanics in which every individual^ at 

some period or other of his lifcj is more immediately 
interested than in the manaj^ement of roads and pave- 
ments. The meciianical theory of the motions of 
wheel carriages and of the nature of the frictions 
and resistances that they have to overcome, as relat- 
ing to the ultimate objects lor which roads are con- 
structed, may naturally constitute the first section of 
an essay on this subject; the second will naturally 
comprebend the best arrangement of the means for 
attaining those objects, by the form and construction 
of such roads and pnvementA as appear to be the . 
most eligible under various eircumstances ; and the 
third may be devoted to some historical illustrations 
of the principal roads which exist, or which have 
existed, in vaiious parts of the w'orld. 

Sfction I . — Of the Objects of RoacU, 

The grand object of all modern roads is the ac- 
coinniodatioii of wheel carriage^. 'J’he construc- 
tion of foot paths and of bridle roads is so simple as 
to require very little separate considr ration : except 
that, in cities and tov\ns, the convenience of the in- 
habitants requires that some pains should be taken 
to avoid dust, and has geiuvally been a reason for 
employing pavements in preference to gravel roads, 
which might in some other respects be more eligible. 

Tor facilitating the motion of cariiage?!, the most 
essential requisite is to have the road us smooth, and 
as hard, and ns level us jiossihle. The wheels of car- 
riages are principiliy useful in diminishing the fric- 
tion of the materials ; a dray sliding without wheeN, 
even on a rail roud of greased and polished iron, 
would have to overcome a friction as much greater 
than that of the wheel on its axle, ns the diameter of 
the wheel is greater than that of tlie axle. Tlie 
wheels as'sist us also in dr.nving a carnage over an 
obstacle; for the path whiih the axis of the whrel 
describes is ulwajs smoother and less abrupt than 
the surface of a rough road, on which tlie wdiei I rolls, 
and 80 much the sinoothcr us the wiieel is target, 
hince the poi lions of larger circle^', which constitute 
the path in question, are less curved than those of 
smaller ones. 

But ill all common ca^es of roads not extreiiiely 
hard, by far the gi eater part of the le.sistance, actu- 
ally exhibited by a road to the motion of a carriuge, 
is that which depends on the continuul displacement 
of a portion of the muteritils from their inelasticity, 
which causes them to exert a continual pressure on 
the fore pait of the wheel, without rising behind it 
to propel it forwards by its reaction, as an elastic 
substance would do. Hence, in a soft sand, although 
the axles of the wheels may move in a diiection per- 
fectly hon/oiilal, the draught becomes extremely 
heavy. The more the wheel sinks, the greater is the 
resistance, and if we suppose the degree of elastici- 
ty of the materials, and their immediate resistance 
at different depths, to be known, we may calculate 
the whole ellect of their action on the wheel, and 
the force that is required to di^pku e them, in the 
progressive motion of the carriage. Thus, if the ma- 
terials were perlectly inelastic, acting only on the 
preceding half of the immersed portion of the wheel. 
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and their immediate pressure or resistance were 
simply proportional to the depth, like that of fluids, ^ mak ing, 
or that of clastic substances compressed, the hori- 
zontal resistance would be to the weight nearly as 
two fifths of the length of the part immersed at once, 
in the newly formed rut, to the diameter of the 
wheel ; or, on a still more probable supposition re- 
specting the gi eater resistance of the more deeply 
seated parts of the rut, about half us much as this, or 
as about one fifth of the length of the part immersed 
in the rut to the diameter. T'hus, if a coach or wag- 
gon, weighing sixty hundred weight, suppoited by 
wheels four feet in diameter, formed a new rut, an 
inch deep, in a smooth road, the length of the part 
immersed being about fourteen inches, the resistance 
would be about j^^th of the weight, upon the lowest 
supposition that is at all admissible, and more pro- 
bably about one ninth, or from six to seven hundred 
weight at least ; and if the rut were two inches deep, 
the resistance would be half as much more. But, on 
any supposition, the increased height, .and even the 
increased breadth of the wheel, is calculated to di- 
minish the resistance, by diminishing the depth of the 
part iinmersed : thus, if a wheel were made four times 
08 high, the length of the part immersed, considering 
the road a.s an imperfect fluid, would be doubled, 
and the resistance would be diminished, theoretically 
speaking, to about half of its formci magnitude ; and 
if the breadth were increased from one to eight, the 
length of ihe jiait immersed would be diminished to 
about a h ilf, and the resistance would in this case 
also be reduced to a half. 

In soft and boggy soils, as well as in sandy roads, 
this eonsiderntion is of groat importance ; and the 
wheels employed for removing heavy weights in such 
cables, ought to be as high and as broad as possible 
consistently with sufficient lightness and ceonomy 
But wiutlicT a broad, and, at the same time, a low 
rollci, possesses any advantages above u narrow coach 
wheel, is a matter much more questionable; it must 
be remembered that a narrow wheel may often run 
between stone'), where a broader would have to p.ass 
over them; and there appears to he no theoretical 
reason for prefeiring a low roller, except with lespect 
to a single pair of wheels, as uffurdiiig a more con- 
venient attachment for the shafts in a nioderatc in- 
clination, which is both more favourable to the ex- 
ertion of the horses, and more effective in overcom- 
ing the friction ; since it has been demonstrated that 
the angle affording the most advantageous line of 
draught is exactly the same ns the inclination of a 
plane along which the carriage would just begin to 
descend by its own weight on the same kind of sur- 
face. In fact, however, there is no necessity for fix- 
ing the axletree precisely in the line of draught ; and 
the principal reason for having the fore wheels lower 
than the others is for the convenience of turning the 
carriage more abruptly. A very accurate practical 
roadmaker has observed, that a good road never suf- 
fers from narrow wheels with moderate weights not 
in rapid motion, but that it is equally worn by the 
rapid driving of heavy stage coaches, and by the slow 
grinding of the conical rollers of overloaded, broad- 
wheeled waggons. 

Such being the operation of the wheels of car- 
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Road riages on sandy or on rough roads, it is easy to per- 
making. Qcjye hoar much the hardness and smoothness of the 
surface must facilitate the draught ; it is obvious also 
that the same qualities must be equally conducive to 
the durability of the roadp since the inequalities v^ill 
always cause the carnage to fall on it with a certain 
impetus after being elevated by the irregularities, and 
the same shock which strains the carnage will also 
tend to wear away the road still more where it is 
lowest ; and, on the other hand, the resistance of the 
soft materials before the wheel wdl tend to tear up 
the road, as it causes the wheel to thrust them be- 
fore it. 

It happens not very uncommonly that the interests 
of the traveller and the postmaster are somevihat at 
variance with respect to the qualities of a road. The 
French postillion keeps to the rough pavement as 
long as the aching limbs of the ladies in the carriage 
will allow them to be silent, except when, in going 
down hill, he saves himself the trouble of locking the 
wheel, by bringing it to the soft edge of the ditch or 
kennel ; and the horses of the Parisian cabriolets, in 
their excursions to the suburbs, have sagacity enough 
to incline always to the pavement, when their drivers 
allow them to have a will of rheir own; while a sin* 
gle horseman, on the contrary, more commonly finds 
his steed on the gravel road, if he happens to leave him 
to Ins own direction. In Groat Britain the roads arc 
commonly managed by commissioners, who h.ive no 
community of interest with the innkeepers ; on the 
Continent they are universally under the innncdiate 
direction of the different governments, who also ap- 
point the postmasters, while the carriages are almost 
as uniformly the property of particular individuals, 
who have no immediate influence on the manage- 
ment of the roads ; and thi.s diveraity may perhaps 
explain, in some measure, the different s) stems of 
roadmaking which prevail on the opposite sides of 
the Channel. But it may be said of roads as of go- 
vernments, that which is best administered is best;" 
whether a very smooth pavement not too slipiiery, or 
a very hard gravel road not worn into great inequa- 
lities. 

Sect. II Of the Mechanical Formation of Roads, 

The only strongly marked division of the different 
kinds of roads depends on their being paved or gra- 
velled ; but each of these classes admits of consider- 
able diversity in the principles on which the road is 
constructed. The theory of pavement appears to be 
extremely simple ; the stones, however, may be ei- 
ther small or large ; the former being understood to 
be employed without previous preparation of their 
shape, as in the inferior kind of work which is called 
“ pitching" in the west of England ; the latter being 
more or less cut to fit each other, whether in the 
form of thick rough blocks, not very remote from 
cubes, or of flat and smooth flagstones : in the cities 
of Great Britain the former arc commonly used for 
horse pavements, and the latter for foot pa^^sengers ; 
but in Florence the whole breadth of the streets is 
paved with flagstones placed diagonally, and in Na- 
ples the surfaces are nearly as smooth ; in both these 
cases it is necessary to roughen the stones frequent- 


ly with chisels wherever there is a hill or a bridge, 
in order prevent the horses slipping, but in both 
cities the horses from habit arc sufficiently sure- foot- 
ed, even when running with some rapidity. In Mi- 
lan both kinds of pavements are mixed in the same 
streets; the smooth in two double lines, for the 
wheels of carriages coming and going, and the rough- 
er in the intcniiediatc paits, for the feet of the 
horses, as in the British railroads. But in none of 
these cities is there much heavy traffic to wear these 
well arranged sin faces into such inequalities as would 
probably soon be observed in the stieets of London, 
if they were so delicately formed , although, until 
this deterioration actually took place, the locomotion 
would be luxurious both for the horses and for the 
passengers, and only luinous to the coachmakers 
The Uomans used large and heavy blocks for their 
roads, cutting them on the spot into such forms as 
enabled them to be best adjusted to those of the 
neighbouring stones, tliough seldom exactly rectan- 
gular in their surfaces ; and even ut Pompeii, where 
tho ruts are worn half through the depth of the 
blocks, the bottom remains tolerably even, in a longi- 
tudinal directum, at least as much so as would be re- 
quired for caits and other carriages of business. 

Our more particular object, however, at present, 
is tlie consideration of gravel roads rather than of 
pavements ; the w'ord gravel being here understood 
to mean in general all stone broken small, whether 
by naluie or by art. The improvement of such roads 
has long been a subjcLt of great inteust with the 
agricultural and coramcrciul inhubitanU of Great 
Britain. It wa^ soon alter the year 1700 that a part 
of the charge of repairing roads was taken off the re- 
spective paiishes through which they pass, and levied 
on the general traveller h^ means ot turnpike gates, 
but It WHS lor many 3 ears u complaint (hat the roads 
weie liitle, il at all, fundamentally impiovcd by the 
cxpendituro of the money laised. 'I hib complaint 
is very energetically aiUanced in A Dissertation con* 
CLfuw» the pi {Sent State of the Ili^h Roads 0 / Eng* 
land, espiciall^ 0 / those near Londoiiy wherein is pro* 
posed a new Method of lepaiting and mairitatning 
them , rend hejorc the Royal Socuty in the IV inter qj 
17«^b-7i by Robert PJiillips, and printed in a small 
separate vulunu*. 'Ihc author’s great object is to 
rccomnund washing the roads by a constant stream 
if pos-ible, and ut any rate, washing the materials of 
which they aie composed ; in this respect, notwith- 
standing the existence of single roads so situated 
that the cHccts of water upon them have been very 
benchciully introduced, his plans for the univerisal 
employment of water have been altogether supersed- 
ed by later experience; but he remonstiutes, with 
great piopiicty, against the practice, which has, 
however, continued to prevail so generally even of 
late years, ot laying dowm large heaps of unprepared 
gravel, to bo gradually consolidated into a harder 
mass, ut the expense of the intolerable labour of tho 
poor animals that are obliged to grind it down. As 
an illustration of the good effect of water, he men- 
tions that even the sediment deposited by it at the 
bottom of Fleetditch, which was supposed to be a 
soft mud, and to require lemoval when the ditch was 
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filled up, proved in fact to be n hard gravelly sub- 
stance, which afterwards alTordod an excellent foim- 
^ dation for the roads and buildings supported by it. 

The attention of the public has been more lately 
directed to the subject of roads and carriages by se- 
veral cs-a}s which appeared in the Communicntions 
oj the Hoard of Afr}iculiu}c : they principally belong 
to llic names of Beatson, Wright, Jessop, Hall, 
Wilke<>, Krskinc, Kills, (humming, Whetley, Amos, 
and Booth : the most remarkable are Mr Wilkes’s 
fi( ninths on the Advanta^r^ of Concave Hoads ; Mr 
Kllis's on Washing H<uidi> ; Mr Wilkes’s on Rnil^ 
: and Mr (Jumniing’s on Wheel Carrimrrs ; 
showing particularly the disadvantage of bro.id coni- 
cal wheels, and the historical progress of the practice 
of bending the line of the axes. 

But all these improvement*?, wlutlier real or ima- 
ginary, have of late hcen m a great measure super- 
seded hy tile ingenuity and success of Mr Loudon 
Macadiiin, a gentleman whose practice is in gcneial 
prineipahy to he applauded for its obvious simplicity 
and economy, though he has also liud the meric of 
discovering that the simplest and cheapest methods, 
in particular ctises, especially in that of boggy soil*?, 
are also the most scientific and the inoit efiectual. 
'J’he practical observations, which are to he here in- 
serted, cannot therefoie be so well expressed in any 
other form, as in that of an abstiuct of Mr I^Iaca- 
dam’s own directions. 

Macadaiirs leading ** prim-iplcs are”(i^c/M«rAk, 
p. .i;), “ that a road ought to be considered us an 
artificial flooring, foriiiing a strong, smooth, solid 
surface, at once capable ofeairying great weights, 
and over which carriages may pa^s w'ltliout meeting 
any impediment." 

He proceeds to give directions for repairing an 
old load and for niaUiig a new one, in the form of a 
cnnimuoication to a Committee appointed by the 
House of Commons, in the }enr iblf}, w'llh some 
sub«C(pient corrections. 

No additional material*-, he observe.*?, arc to be 
bi ought upon a road, unless in any part of it there 
be not a quantity of clean stone equal to ten inches 
in thickness. 

The stone already in the road, supposing it to 
have been made in the usual manner, is to be loosen- 
ed and broken, so that no piece may exceed six 
t)LNCi s in w'cight ; the road is then to be laid a? flat 
as possible, leaving only a full of three inches fiorn 
the middle to the sides, when the road is thirty feet 
wide. The stones, thus loosened, arc to be dragged 
to the side by a strong heavy rake, with teeth two 
inches and a half in length, and there broken ; but 
the stones are never to be broken on the road itself. 

When the great stones have been removed, and 
none arc left exceeding six ounces in weight, the 
suiiaco is to be made smooth by a rake, winch will 
also .settle the remaining materials into a better con- 
sistence, bringing up the stone, and letting the dirt 
Bill down into its place. 

The road being so prepared, the stone that has 
been broken by the side is then to be carefully 
spread over it ; this operation requires very particu- 
lar attention, and the future (|uality of the road will 
greatly depend on the manner in which it is per- 


formed ; the stone must not be laid on in shovels 
full, but scattered over the surface, one shovel full 
following another, and being spread over a consider- 
able space. 

Only a small part of the length of the road should 
he ll/ted in this manner at once; that is, about two 
or three }ard8 ; five men in a gang should be cm- 
])loyed to l//t it all across, two continually digging 
up and raking off tlie large stones, and preparing the 
road for receiving them again, and the other three 
breaking them at the side of the road. It may, 
however, happen, that the surveyor may sec cause 
to distribute the labour in a proportion somewhat 
different. 

The only proper mctliod of breaking stones, in 
general, both for effect and for economy, is in a sit- 
ting posture. The stones arc to be placed in small 
heaps, and women, boys, and old men pa:»t hard la- 
bour, may sit down and break them with small ham- 
mers into pieces not exceeding six ounces in w'eight. 
When the heavy work of a quarry can be performed 
by men, and the lighter by their wives and children, 
the Slone can be obtained by contract for two thirds 
of the former prices, although the stones were then 
left lour times as large. It ha.s also been recom- 
mended by Mr Macadam and others (p. :io), that 
the largc.st stone employed sliould not exceed the 
nu‘asure of an inch in its greatest dimensions, or in 
other words, that it should be capable of being con- 
tained in a sphere of about an inch in diameter, 
which would seldom weigh more than a single ounce. 

In some cases, it would be unprofitable to lift and 
relay a road, even if the materials should have been 
originally loo largo ; for example, the road betwixt 
Bath and Cireiiccsier was made of large stones, but 
so friable, that in lifting they would have fallen into 
sand ; in this case, Mr Macadam merely had the 
higlicr parts cut dow^n, and replaced when siflcd 
(p. 107), and the surface kept smooth, until those 
uiaterials were gradually worn out; and they were 
afterwards replaced by stone of a better quality, pro- 
perly prepared. At Kgham, it was necessary to re- 
move the whole road, in order to separate the small 
portion of valuable materials from the mass of soft 
matter in which they were enveloped, and which was 
carried away, at a considerable expense, before a 
good road could be made. But although freestone 
is by no means calculated to make a durable road, 
yet, by judicious management, it may be made to 
form a very good road a.s long as it lasts, (p. 103.) 

Whenever new stone is to be laid on a road al- 
ready consolidated, the hardened surface is to be 
loosened with a pick, in order to enable the fresh 
materials to unite with the old. 

A new road, however well it may have been made, 
will always receive the impressions of the carriage 
wheels until it is hardened ; a careful person must, 
therefore, attend the road for some time, in order to 
rake in the tracks made by the wheels ; that is, as 
long as any loose materials are left that can be so 
employed. 

It IS always superfluous, and generally injurious, 
to add to the broken stone any mixtuic of earth, 
clay, chalk, or any other matter, that will imbibe wa- 
ter, and be aflcctcd by frost ; or to lay any thing 
10 
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Road, whatever on the clean fitone for the purpose of bind- 

inakuig. jng . fQr good stone, well broken, will always com^ 

^ bine by its own roughness into a solid subdance, with 
a smooth surface, that will not be affected hy the vi- 
cissitudes of weather, or disfigured by the action of 
wheels, which, as they pass over it without a jolt, 
will consequently be incapable of doing it any con- 
siderable injury. 

The experience of the year 1820 strongly confirm- 
ed the inutility and inconvenience of employing 
chalk with the stone. In' January, when a hard frost 
was succeeded by a sudden thaw, a great number of 
roads broke up, and the wheels of the carriages pe- 
netrated into the original soil ; in particular it was 
observed, that all the roads, of which chalk was a 
component part, became nearly impassable ; and even 
roads made over chalky soils gave \iay in most 
places. Dut not one of the roads, that had been 
thoroughly made after these directions, was observ- 
ed to give way. (p. 44, 46.) 

The TOOLS required for lifting roads arc, 1. Strong 
picks, but short from the handle to the point. 2. 
Small hammers, weighing about a pound, with a face 
the size of a shilling, well steeled, and with a short 
handle. 3. Rakes, with wooden heads, ton inches 
in length, and with iron teeth, about two and a-half 
inches long, and very strong, for raking out the 
large stones when the road is broken up, and for 
keeping it smooth after it has been tinished, and 
while it is consolidating. 4. Very light broad 
mouthed shovels, to spread the broken stones, and 
to form the road. 

The whole expense of lifting and newly forming 
a rough road, to the depth of four inches, has gene- 
rally been from a penny to tw'opcnce per square 
yard, being more or less, according to the quantity 
of stone to be broken. With proper tools, and by 
propel arrangements, stone may be broken for ten- 
pence or a shilling per ton, including, in some cases, 
the value of the stone itself. A very material ad- 
vantage of Mr Macadam’s method is the introduction 
of a much greater proportion of human labour, in- 
stead of the work of horses : formerly one fourth of 
the whole expense was paid, in the district of Bris- 
tol, for men’s labour, and three fourths for that of 
horses : now, on the contrary, one fourth only is 
paid for horses* labour, and the other three to men, 
women, and children. 

Mr Macadam argues very strongly against the old 
opinion, of the necessity of placing a quanti^'^of 
large stones, as a foundation, to carry the road over 
a wet subsoil. He says, that whatever be the nature 
of the soil, if it be previously ** made quite dry,” and 
a covering impenetrable to rain placed over it, the 
thickness of the covering needs only to depend on 
its own capability of becoming impervious. Large 
stones, he says, will constantly work up by the agi- 
tation of the traflic on the road, and leave vacuities 
for the reception of water; and the only way of 
keeping the stones in their places, is to have them of 
a uniform size. A rocky bottom causes a road to 
wear out much the faster [acting, probably, as a 
lower millstone in facilitating the operation of giind- 
ing]. ** It is a known fact, that a road lasts much 
lonsicr over a morass, than when made over rock. 
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In the neighbourhood of Bridgewater, for example, 
the materials consumed on a rocky^ road, when com- ^ 
pared with those which are required for a similar 
road made over the naked surface of the soil, are in 
the proportion of seven to five.'* 

In the summer of I8l9i upon some newToad'i 
made in Scotland, more than three feet of materials, 
of various dimensions, were laid down ; and more 
than two thirds of them, according to our author, 
were worse than wasted. In such un arrangement, 
the water generally penetrates to the bottom of the 
trench made to receive the rqad, and remains there 
to do mischief upon every change of weather. 

To prevent such inconveniences, it is necessary 
in wet soils, cither to make drain**, to lower ground, 
or to raise the road above the general level, in- 
stead of making a trench to receive the stones ; and 
from the penetration of rain the solidity ot the road 
itself must protect it. A well made road, not quite 
four inches in thickness, was found to liave kept the 
earth below it dry in the parish of Ashton near 
Bristol : but six, eight, or ten inches of materials are 
generally required to make a firm road ; being laid 
on in successive layers of about two inches in thick- 
ness, all well broken, well cleaned, and well sized. 

Sometimes, indeed, a much greater depth of stone 
than this is required : in a road, for example, which 
has lately been made from I^ewcs to Lust Bourn, 
entirely upon Mr Macadam's principles, as much as 
three feet of materials was required in many parts 
before the road could be sufliciently consolidated ; 
it has, however, ultimately been made excellent, 
though at an expense of not much less than a thou- 
sand pounds a mile. 

Ml* Macadam maintains that the quantity of stoni* 
required for paving is fully sufficient to make an 
excellent gravel road in any part of the world ; and 
in almo^t every c.ise, materials equally good can be 
obtained for roads at a still clicaper rale; commonly, 
indeed, at one tenth of the expense of pavement!:. It 
is, however, in steep ascents that pavements arc most 
objectionable ; at the north end ol Blackfriars* Bridge, 
more horses are said to fall and receive injury 
than at any other place in the kingdom. In the 
suburbs of Bristol the pa\ements have lately been 
converted into roads with great success. It is pro- 
bable that neither the inhabitants of these suburbs 
nor their housemaids were much consulted on the 
occasion, although justice seems to require that the 
pedestrian order should not be altogether sacrificed 
to the equestrian without their consent ; but, in fact, 
the inhabitants of these ci devant streets are said to 
be well satisfied with the change; and we seem in 
danger, from the opposition of contending theorie.s, 
of having all the streets of our cities dug up, and 
many of our country roads, on the other hand, en- 
cumbered with pavements. Mr Macadam has re- 
ceived a new encouragement from Parliament to the 
amount of L. 4000, and not Charing Cross, indeed, 
but St James’s Square, is going to be Macadamised 
without ficlay. 

We find some further confirmations and illustra- 
tions of Mr Macadam’s principles and precepts iii 
the Report of the former Committee of tlie House of 
Commons as reprinted in his Ucmarl^* 
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Rond- This gentleman^ It seem*?, arrived from America 
In the year 17S;i, ut the iiinu llyat many new roada 
‘ were making in Scotland (p. J)7) ; he was then ap- 
pointed a cuniznibbiuiuT ut the roads, and studied the 
subject in chat capacity thetc ; he has since resided, 
chiefly in Biistol^ and was induced to take ctKir^c 
of the ro'ids ot that diatii^t as a surveyor in 18U); 
because it was nly in that situation that he could 
carry Ih'h priiuiples into practice, and make llic ne- 
cessary ixporiments for establishing them. lie o')- 
served in hia travels, that the mixture of clay and 
chalk, with the nnUewals of roads, was the almost 
universal cause of llieir failinc; and he convinced 
himself that, by a proper application of inateTials, a 
good ruud might be in.ide in every countiy. llis 
improvements have bein very generally adopted in 
the west and tlie south of Kngland , and principally 
under his own direction or under that of his family. 
They had superintended more than 300 miles of 
road, and twice as many nioie had been impioved 
by their advice and inllutiice. ^)ol)e^, active, and 
well informed subsurveyors he consideis as the most 
important of all mulcrinls fur .i good road ; and 
among the extiinsic arrangenunts which are often 
ie(|iiire*d, he thinks the union oi difleiciit ti lists into 
a single one the most likely to be generally bei c- 
ticial. 

The operation of washing gravel iMr Macadam 
has not fouml eligible, because it iV more i x|iensivc 
Ilian screening or sifting, and IcoS effect iial ; for 
about London the common gravel la not capable of 
being cleaned by any ordinary wasinng, though the 
1 liamos gravel, whore it cun bo procured, is genc- 
I illy clean and serviceable. Coarse giavil broken, 
bo says, is preferable to fine, as it consolidates 
more perfectly into u single mass. The ohl practice 
of putting a heap of unpropured gravel along the 
middle of the road, and letting it work its own way 
gradually to the sides, he thinks every way repro- 
hensiblc. 

The objection to a very convex road Is, lliat tra- 
vellers only use the middle of it, whieli is, therefore, 
worn into tliiee furrows by the string of horses, and 
by the wheels ; if the road is flatter, it bocoims worn 
more equally. Ditches, he observe^, only require to 
be so deep that the surface of the water in them may 
be a few inches below the love! of the road ; liic far- 
mer often makes them dangerously deep on account 
of the value of the mould that dug out of them. 
Mr ^facadam would prefer a bog to any other foun- 
dation for a road, provided tliat it would allow a man 
to walk over it ; and he justly ob-^erves, that the re- 
sistance to the motion of a carriage would nut be ma- 
terially affected by the foundation, if the road were 
well made. From Bridgewater to Cross, a part of the 
road slfakos when a carriage passes over it ; yet the 
consumption of materials is less there than on tlie lime- 
.stone rock in the iioiglibourhood. He docs not use 
any faggots in such cases, nor any stones larger than 
six ounces in weight ; and these never sink in the 
bog, but unite into one muss like a piece or timber^ 
which rests on it. He makes buch a road generally 
at three different times : and he always prefers work- 
ing in weather not very dry. The surveyors are direcU 
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ed to carry a pair of scales and a six ounce weight Boad- 
in iheir pockets, as a check upon the workmen. mak ing. 

Mr Macadam has generally found reason to ap- 
prove the usual regulations re.-pecting carriage- 
wheels : but he thinks broad wheels less advantage- 
ous to roads than is commonly supposed. He sug- 
gests that the tolls might always be fairly made pro- 
poitiniial to the exact number of horses employed; 
except that the waggoners should be encuuiaged to 
liariic'ts them in pairs lather than in a line. The co- 
nical form of bioad wheels he thinks very injurious. 

Clean flints from the sea side arc among the best 
materials for roads, and might often be procured 
cheap by canak^ : gianitc chippings also, bi ought as 
ballast, are excellent ; and when the middle of the 
road ha^ been well made witii good stones, the sides 
may often be left for a few feet less abundantly pro- 
vided with them, us they arc naturally much less ex- 
posed tow ear. 

Of tlie other evidence produced to the Committee 
of the House of Commons, there is much that gives 
us vuluabl'^ inlurmation respeeling the economy of 
horses and carnages in general, and some that de- 
serves to be noticed, us aiiording partial exceptions 
to the universal adoption of the system introduced by 
Mr Matadani. 

Mr Waterhouse observes (p. 85), that stage coach 
horses generally last about four years in the neighbour- 
hood of London, and about six in remotei paits. He 
agiees with Mi Macadam, that a very slight convexi- 
ty i 2 i better for a road than a greater : that roads in 
wet situations often require underdiaining ; and that 
the gravel near London is too often used wiiliout be- 
ing sufficiently cleaned. Mr Horne’s horses generally 
w'lar out in aliout three }ears. The ** light" coaches, 
with their loads, generally weigh about two tons and 
a half; the coach one, the pa’-sengers one, and the 
luggage a half , tJie Uxbiidgc road, he8a}s, is gene- 
rally heavy, because it lies lower than the neighbour- 
ing land, and is not siiiFicientiy drained. Mr Lames 
reports, that tiie (luildford road is so much improv- 
ed by the introduction ol flints instead of gravel, that 
sixteen miles are as caMiy performed on it by his 
horses as twelve weie before the alteration. Mr Fa- 
rcy explains the principle upon which some of the 
roads about London are watered in winter; it is in 
order to soltcii the tenacious mud, that is formed up- 
on the surface ; to prevent its adhering to the car- 
riage wheels, and to enable it to be scraped off with 
ease. He says that about Whitechapel it has been 
found very advantageous for the heavy tratiic, to have 
the middle of the road paved ; and he tfiinkii that 
two lines of pavement, one on each side, would be 
preferable to a single one, in order that the waggon- 
ers might walk at the sides of the road, leaving the 
middle for lighter carnages. He would luve a road 
5 $ feet wide, elevated about inches in the middle 
Broad wheels, he thinks, are seldom so flat as to bear 
on their whole surface at once, being commonly ra- 
ther conoidal than conical ; so that they differ less in 
their effect from narrower wheels than is commonly 
supposed. Mr Walker adheres to the old opinion, 
that in soft soils a road ought to be founded on 
bushes or ** bavins that is, where they can be ex-^ 
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Rolul. pected to remain always wet> so as not to be liable 
nittking. ^ speedy decay. He obserTe8,-that if a road 
^ does not possess 6omei» considerable convexity at 
it will wear concave, and collect mud ; the elevation, 
he thinks, should be about ^ih of the breadth. Mr 
Telford informs the committee (p. 188) that the de- 
clivity of the Welsh roads was formerly in many 
places one inch in ten ; and in some one in eight, 
and even one in hix ; but that the modern road 
scarcely ever rises above an inch in thirty; and that 
the utmost ascent in the whole line is one in seven- 
teen, for about two hundred yards. With ie.spcct to 
the weight of the btones, he agrees with Mr Macadam, 
that they ought not to exceed six or eight ounces ; 
and that gravel is best cleaned by riddling it repeat- 
edly, and leaving it to dry in the intervals. 

Sect. Uoad^ of d[Dhent A get a fid 

Countririi. 

The Romans appear to have been beyond compa- 
ribon the greatest roudmakers of the ancient or the 
modern world. Tiie btory told by Moiitatgne (III.* 
vi. p. ^^20()) of a road in Peru, from Quito to ('ubco, 
leagueb long, and 25 paces broad, made of stones 
10 feet square, with a running stream and a row of 
trees on each side, seems to liiivo been considerably 
exaggerated ; and it is not very clear whether the 
stones he mentions were used for the road or tor the 
Jioubes of entertainment built at intervals by its side; 
nor hav<» the “ rocks cut through" nnd “ mountains 
ievciled*' been very particularly noticed by more re- 
cent travellers in that country. In Italy only, the 
Romans are said to iiavo made more than 1 4,000 
miles of road, which was generally executed with 
great care and labour ; and many of their roads still 
remnin as the foundation oi the rno^t favourite routes 
of Italian liuvellerb. The more than Roman despot 
of modern times was as much a Roman in his road- 
making as in the selfiitli character of his general po- 
licy; and in proportion to the duration of his dynas- 
ty, he performccl more than all the Appii and Mami- 
nii of antiquity Whatever his merits may lia\e been, 
the beneficial effects of his incasures remain, and 
those who have profited by his improvements have no 
right to criticize his motives with too gieat seventy. 

Of the great roads diverging from the gates of an- 
cient Rome, about twelve have been enumerated by 
antiquaries, and twelve more branched off from these 
at a small distance from the city ; eighteen others 
commenced in different parts of Italy, and in the 
whole there are at least fifty, which (jiave been dis- 
tinguished by appropriate names, without including 
the military roads through the distant provinces ; 
such, for example, us in England were distinguish- 
ed by the name of streets, of which many traces yet 
remain in different parts of the country. 

Directly to tlie sea the Romans travelled by the 
Ostian road; along its shores to the north west by 
the Aureiian, and to the south east by the Appian. 
Next within the Aureiian was the Flaminian, then 
the Salariau, the Nouieotanian, the Tiburiine, the 
Praeuestine, the Lavican, and the Latin ; and then 
the Appian, which was the most ancient of all, hav- 
ing been made as far as Capua, in the 442d year of 
the city, accompanied to a considerable distance by 
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an aqueduct. The Aureiian road was made in the ^ 

year .51 ; the Flaminian about 583. 

I. ' The Flaminian road still affords the great north- 
ern approach to Rome by the Porta del Popolo, it 
led to Poligno, Aneona, ond Rimini, and was conti- 
nued by the Emilian to Rologna, and thenco to 
Aquilegm, near Vcpice; the prescMit mountain route 
from Bologna to Rome is still facilitated by the re- 
mains of tlic ancient structures. Besides the Kriii- 
Han road, the Flaminian was also connected with the 
Casbian, leading to Modena; the C/audian to Anz- 
zo, Florence, nnd Lucen; there weie also six other 
branches of less note, each named aller its founder. 

II. 111. 'Phe Salarian and the Xoniefiianian roads 
Jay to the east of the Flaminian ; the former, Iroin 
the Porta Salara, led through the country of llie Sa- 
bines by Rieti to lladria ; tlie latter from the Porta 
Sant* Agnese w'cnt north eastwards to Nomentum. 

IV. 'I'lic TUfuriine road led from the Porta Tihur- 
tina, now San Lorenzo, to Tivoli, witli a branch on 
the right called the (>nbian. The large blocks 
which were employed to form this road, near the 
town of Tivoli, in ascending from the river, ore still 
in their ancient places ; they arc accurately fitted 
together, and present a surface sufficiently smooth, 
after having been in use for about two thousand 
years. 

V. VI. VII. The three next in order all met at 
Aiicigniu, 24 miles beyond Praeneste or Palestrina. 

*I’hc FraenehtinCt from the Esquiliin* gate, now called 
Porta Miiggiore, on account ofthe magnitude of the 
ruins of the aqueduct of Clodiiis, with which it is in- 
corporated, led by Aquinum to Pracnestc ; the La- 
vican led from the same gate, more to the right, b\ 
w%y of Beneventum ; and the Latin road, from the 
Porta Latina, went first to Compituiii ; and from 
Anagiiiu proceeded to join the Appian near Capua. 

VilJ. The Appian road is as widl known iron) the 
minute description of Horace’s progress, in his jour- 
ney to Brundnsium, as from the eagerness with 
which a modern traveller rLxkons the stages that he 
has completed, on his way to Naples, without a visit 
from the banditti that infest it. Tiie original extent 
of this road, from the Colosseum to Ca^'^a, was 14:2 
Homan miles ; and it was continued 288 miles fur- 
ther to Brundusium by Julius Cicsar. It w'as con- 
structed with large stones, or rather rocks, joined 
together with great care ; and it is said to have had 
a foot pavement two feet wide on each side, beside.<i 
the agger, o; principal mass of stones in the middle, 
and the two marginal parts, which were probably 
unpaved. 

IX. The Ostian road led from the Porta di Sun 
Paolo, near the Tiber, in a straight line to the 
mouth of that i iver. 

X. The Aureiian, from the Porta Aurelia, a gate 
which was near tl|^ Moles Adriani, or Castle of Sant* 

Angelo, led by Laurentum to Centumcollae, or Ci- 
vita Vecchia, to Genoa, and thence by Susa, across 
the Monll^nis, as far as Arles in Provence. This 
seems to nave been the oldest passage into the 
Gauls ; it was improved by Pompey the Great untler 
the name of the Strata Roinana. Several otiier |>as- 
sages over the Alps are also paiticuiarised in the 
Itinerary of Antoninc on the roads from M'lao to 
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^ RfwiJ. Arles ; from Milan to Vienne in DauphinCs either by 
the Grecian or by tlie Cotliaii Alps; the ibriiier 
* north, the latter south ot Monteenis ; liorn Milan to 
Slrasburg; and from Milan to Mcnt/. 

XI. Xli. The Tnunijihul road began irom the Ca- 
pitol, and went over llie 'i ibor into the country be- 
yond tlic present site of the Vatican. VVr may cori- 
^ide^ us the his^ of the twelve great roads, originat- 
ing iiom Itome, the Colhtline, leading due north 
irom the Porta Pinciana on the Monte Pmcio. 

Among the less remarkable roads about the me- 
Iropohs of the aneient world were also the Cam- 
panian, the new and the old \'aleriQn, both lead- 
ing by Tivoli to the Adriatic ; the Tu^ciilan, the 
Alban, the Ardcatine, on the rigiit of the Appiaii ; 
the Laurcntinc, a little more to the right, I’liny's 
villa being mentioned as accessible from cither of 
llicse last; the Poituensis, from the Porta Portuese 
Trasteveiina, leading to Ostia ; and the Aurelia No- 
va, beginning from the l\)rta Juniculi, now Porta 
San Pancra/io, and leading towards Civita Vecchia. 

Whether on the inundations of the ancient roads, 
or in any new lines that have been prepared in mo- 
dern times by tlie magnificence of the I’ontifis or of 
the Princes, the great roads of Italy are at present 
almost universally well made and well repaired. In 
Lombardy, indeed, and thiougiinut the irnniciisc 
plain that extends from the Alps to the Apennines, 
they arc (jiiite us good, in suiiimer at least, as in 
England. 'I'he cross roads of Italy are, however, 
greatly neglected ; for it is in fact almost exclusive- 
ly in Gii\it llritain that private and individual exer- 
tion supersedes the necessity of public munificence. 
The intercourse of Italy with the rest of Europe has 
been greatly faidlitated by the improvements made 
in the two great passages over the Alpa by the au- 
thority of Ponupartc. The more useful of these im- 
provements are probably those which have been ef- 
fected on the southern side of Monteenis, since they 
enable the traveller to pass with little danger or dif- 
ficulty at all seasons of the year; the moic magnifi- 
cent arc the works at the Simplon, which, however, 
are not completely secure from the danger avn la n 

ches, whenever fresh snow is lying on the ground. 
The Apenninc portion of the Aureliun road has al- 
so been greatly improved by some still more recent 
operations, so that carriages may now pass with com- 
parative ease and safety from Lucca to Genoa; 
though, for one stage, near Sestri, it is not thought 
advisable for the travellers to retain their seats wdth- 
In them. 

The general declivity of the new road over Mont- 
cenis is 1 inch in 15 or 20; and it is never greater, 
in the steepest part, that is, in the fourth and fifth 
turns that wind up over Lanslebuurg, than 1 in 
12.* The road over the Simplon was executed jointly 
by the French and Italians, under (Ite government of 
Bonaparte, from 1 801 to 1 805. The greatest declivity 
is 1 inch in 29 ; so that an English stage coachman 
might trot his horses up almost the whole The 

longestgallery or tunnel is about 500 feet underground. 
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The roads in France are generally rough in tlieir 
original formation, and still rougher from want of 
care in repairing them, as thO traveller feels to his 
cost 111 passing over the primitive mountains in the > 
south of that counlry, where the roads are certainly 
very different from those which are made by Maca- 
dam across a bog ; although some of the more recent 
Freiicli and Flemish jiavcMiitnls, as long ns they re- 
main unimpaired, an* truly excellent : the new pave- 
ment between Cologne and Brussels, for example, is 
far more perfect than some of the unpaved parts ot 
the continuation of tlie same line of load to Calais, 
althougli the civil postmasters are in the habit ot 
congratulating their English guests on the “fine 
gravel road” they will have to pass over. In Ger- 
many they have few pavements, and the roads, ex- 
cept ill sandy countiies, arc generally kept, or keep 
themselves, in good repair ; that is, in the south and 
the west ot (iermany. Mr Cripps informs us, that 
the great roads in Sweden are beautiful; they are 
^ very slightly convex, and made of granite broken to 
the size of a walnut. The Irish roads, according to 
Mr Edgeworth, aie generally better than the English ; 
the Scotch, Macadam thinks worse, though the mate- 
rials aie belter ; but in many parts of Scotland the 
roads appear to be mure than sutlicicntly good for 
the commerce of the country. 

[Bergier, Ilntoirc dn Gtattds Chemins de 
pire llomniut 2 vols. kto. Brussels, 172S: died in 
1(322. Comidcrations on Roads, 8vo. Lond. 1731. 
Phillips’s Dmertation concerning the High Roads, 
8vo. Lond. 1787« Homer’s Inquiry into the Stale 
q; the Ronds, 1767. Lambert On the best Asient of 
Roads, Ac. Bcrl. l776. Meister On the Shortest 
Roads to Dfl/'erent Places, N. Comm. Gott. 1777. 
Edgeworth (hi Roads and (larriagcs. halgewotlh 
On Rail Ronds, Young’s Nut lira! Philosophy, II. 
p. 203 .* Ifidlrumetils Jtir Mahincr and Cleaning hoad\ . 
Comm uni i at ions to the Board of Agricmure, I. 
1707; p. liy, Beatson; 162, Wright; 176, .luscpli , 
183, Hail; 199, Wilkes On Concave Hoads; Er- 
skine 0/1 Iron Roads; 205, Wright On Ilateung 
Roads near London ; 207, Ellis On Washing Roads, 

1 1. 1800; p. 35.3, Cumming On Ihoad Wheels . 
474, Wilkes On Rai/irays. VJ. 1308; p. 132, Wliet- 
ley; p, 464, Amos On Wheels, VJI. 1811 ; p. 10, 
Gumming Ou the Onginof Bent Axle Trees; 30, 
Booth On Wheel Carriages, Paterson’s Practical 
Treatise, Quarterly Review, May 1820, XXII 1. 
p. 96. Macadam's Remarks on the Present System 
of Roadmaking, voilk Observations deduced from Prac- 
tice and Experience, soith a view to a Revision (if' tht 
Existing Lam, and the Introduction of Improve- 
ment in the Method of Making. Repairing, and Pre-^ 
serving Roads, and Defending the Road Funds from 
Misapplication- 6th edit. 8vo. Lond. 1822.] 

(a. l.) 

ROBISON (John), a distinguished Profes.'.or of 
Natural Philosophy, born, in 17.39, at Boghall, in 
the parish of Baldernock, and in the county of Stir- 
ling, was a younger son of John Robison, Esq. who 
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* Derrieoy Notice Uistorique et Descriptive sur la Route de Monteenis^ 
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HoiiHon. had formerly been a merchant at Glasgow, and had 
retired to live in considerable affluence on his estate 
at Hoghall, not far from that city. 

He was of a family sufflciently respectable to en- 
able iii(» son at a subsf'quent period to prove himself, 
to the satisfaction of the Court of St i’etersburg, a 
srcniictnan born. As a younger brother, that son 
was originally intended for the church, and went at 
an early age, according to the custom of Scotland, in 
] 7!iO, to enter as a student of humanity in the Uni- 
versity of Glasgow ; so that he was initiated almost 
in the rudiments of Latin and Greek literature un- 
der the able instruction of Dr Moor^the well known 
professor of Greek ; and ho acquMd such a know- 
ledge of these languages as served to constitute him 
a correct classical scholar through life. He pur- 
sued his studies with so much attention, as to obt«iin 
the approbation of his teachers, and the admiration 
ofhi^ contemporaries, who were delighted with the 
originality and ingenuity of his conversation, though 
he did not himself rettect w'ith perfect satisfaction 
upon the degree of application which he hdd exerted 
in his academical education, lie took a degree of 
Master of Arts ui 1 75b', having studied mathematics 
under Dr Robert Simson, and »iioral philosophy under 
Dr Adam Smith. The example of so correct and rigid 
a follower of the ancient methods of demonstration, as 
Dr Simson, must unquestionably have exercised con- 
siderable iiiHuence on his 3 ct unformed taste in ma- 
rhematio ; but he seems to have had a natural pre- 
ference, either from the eonotitution of his mind, or 
from some previoii'>Iy acquired habits of thinking, 
Jfoi the geornetiical melhod , for w'o are informed 
that ** he first attracteil the regard of Dr Simson by 
owning liis dislike of algebra, and by rtturniiig a 
neat geometrical solution of a problem whieli had 
been given out to the class in an alg( briiical form ; 
with this mode of solution the professor was delight- 
ed, though the pupil candidly acknowledged that it 
had been adojiud only b( cause he could not solve 
the problem in llie manner required of the class." 

lie had imbibed, in the course of his studies, an 
insuperable aversiun to the puisuit of his original ob- 
jects ill ibt' church ; not certainly from any want of 
religious ft cling, or from a dislike to the kind of life 
that was intended for him, but probably from some 
difficulties tliat had occuired to him respecting par- 
ticular points of doctrine or of practice. He was 
therefore compelled to provide himself with some 
other occupation; and he readily accepted the offers of 
some of his friends in l7/i8, to recommend him to Dr 
Blair, a prebendary of Westminster, who had formed 
a scheme for sending I^rince ^ward, the young 
Duke of York, to complete his pofessional educa- 
tion at sea, in company# with a son of Admiral 
Knowdes; and Mr Robison was to have instructed 
his Royal Highness in mathematics and navigation. 
He was much disappointed, on his arrival in London, 
to find that the expedition had never been seriously 
intended; and he readily accepted an engagement 
to attend young Knowles as a private tutor, when he 
w'cnt as a midshipman on board of the Neptune of 
00 guns, with Admiral Saunders, who had the com- 
mand of a force intended to co-operate with Ge- 
neral Wolfe in the reduction of Quebec ; and 
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upon the appointment of his friend as a lieute- Rohi^on. 
nant on board of the Royal William, Robison 
was himself rated as a midshipman in that ship. 

The Hcct arrived on the coast of America in April 
1759; in May they got up the river, and Mr Robi- 
son wa*« one of a party of 100 seamen draughted 
from the Royal William into the Admiral’s ship, 
under the command of Lieutefnant Knowles : in this 
capacity he had an opportunity of seeing consider- 
able service, and of making some surveys of the river 
and of the neighbouring country, an employment for 
which lie was perfectly qualilicd, both ns a geome- 
trician and as a draughtsman. He also remarked 
the effect of the Aurora Borealis on the compass, 
which had been noticed by Mairan and Wurgentin 
some years before, but which was then not common- 
ly known. After the battle, which was signalised 
by the victory and death of the gallant Wolfe, the 
Royal William sailed with his body to Europe, and 
arrived at Spitlu'ail in November. 'I'hc next year 
she was sent to cruise off Cape Einisterre, but in six 
months she w'as obliged to return home, Ironi having 
the greater part of the men disabled by the scurvy. 

He used to consider the two years that he spent 
on board of the Ro^al William as the happiest of his 
lile ; and no inconsiderable part of bis gratification 
was derived from the study of soaniansliip as he saw 
it practised under the auspices of Captain Hugh Pi- 
got. He (lid not, however, acquire any hrni at- 
tachincnl to the mode of life which he had tempo- 
rarily adopted ; he was rather di‘«posed to resume 
his acadcMiiical pursuits, and he had overcome his 
earlier objections to the ecrlcsiastieal pruiession. 

He could not, however, refuse the liiendly invitation 
of Admiral Knowh's to come and live with him in 
the country, and to assist him in some important cx- 
pcrimciits which he uas making upon iiicehnnical 
and nautical subjects. 

In the month of February Lieutenant 

Knowles was appointed to the Peregrine sloop, of 

guns, and Mr Robison accompanied him with the 
hope of becoming ii puKcr. He visited Lisbon and 
several other parts of Portugal; but he found u 
cruise in a small ship much less convenient and 
agreeable than in a large one, and, fortunately for 
himself and for mankind, he finally quitted the Pe- 
regrine and the naval service in June, and returned 
to live with Admiral Knowles; who soon after re- 
commended him us a proper person to take charge 
of Harrison’s timekeeper, which had been completed 
by the labour of 35 years, after many uiisucoessful 
experiment*!, and which was now sent out by desire 
of the Board of Longitude to the West Indies, un- 
der the care of young Hairison and of Mr Robison. 

The rate of the chronometer was ascertained at 
Portsmouth the Gth November 1762, and it indicat- 
ed, at Port Royal in Jamaica, a difference of time 
amounting to 5'‘ 2'^' 47'» which is only four seconds* 

Jess than the true longitude. After a few days, the 
observers had a prompt opportunity of returning 
home byxtlie Merlin sloop, which was sent to Europe 
with despatches. The voyage was most disastrous 
with respect to wind and weather, and at last the 
ship took fire ; but she arrived safe at i’oitsmouth in 
March, and on the 2d of April the watch gave 
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itobiKon. 11 " .^gni instead of for the time of mean 
nc'on, fsfi that the error, after six months, was only 
1 ' amounting to no more tiian about 20 miles 
‘»r ebstnneo. 

Mr Robison rereived, upon his return, ihe afHict- 
ing intelligence of the total loss of the Peregrine, 
uhlch had foundered at sen with her commander 
.uul the whole of the ship s compan) . He was also 
gre.i’ly disippoinled in the lailure of some hopes 
winch had been held out to him from the Adoiiiaity 
and the Hoard of Longitude ; though in tact there 
ih little reason for tlic public to regret that he was 
not gratihed with the pursership, uhich he claimed 
as the reward of his services* lie was indeed alter- 
wards actually made a purser by liOrd Sandwieli, in 
17^‘i ; but he then declined accepting the uppoint- 
iiient. His biographers very naturally compiain of 
the neglect of tliose Hoards w hich ought to have re- 
compensed him ; hut certainly the Hoard of Longi- 
tude had no power whatever, and probably not much 
inlluence, in the appointment of a purser; and after 
ail, the delay of a year or two was nothiiig very un- 
curninon in the navy. 

He had now no other rcsouicc than to return to 
txlasgow, and to resume his acadetiiical pursuits with 
renewed cneigy. It uas from iliis time that he dut- 
v*d ins serious uppiicalKui to Ins studies ; lie hecanie 
I'xlrtmely intimate with Dr Held and Di Alexander 
Wilson, and he had the advantage ut being a witness 
ol two of the greatest st('[Ls in the inipiovtiiieiit of 
physical science that have been made in iiiodern 
times. Dr Hiuck's cxpeniiiental tlieoiy ol heat, and 
Mr W'utts invention of a new steani-cngnie. Dr 
Hiack was the first that determined the quantit} of 
heat required for the conversion of ice into w'uttr; 
Mr Watt, who was settled ns a matlieinutical inslru- 
ineiU-inaker at (ila\gow, had been employed in re- 
pcHiing a woiking model of Ncvvconieifa engine for 
one ol (he prolcssors ol the university, and it was the 
dilliculiy of supplying this model with steam that 
suggested to i\ir Watt the eligibility of having a sc- 
pai ate coridi User, and that led linn, in conjunction 
with Dr Black, to ti knowledge of the quantity of 
iieat consumed in evaporation. 

Amid the enthusiasm which is alwajs inspired by 
the progress ol scientilic discovery, ond of practical 
improvement, Mr Robison found every encourage- 
ment and every facility lor the pursuit of his favour- 
ite objects, lie was recommended by Dr Black, up- 
on Ills removal to Ldinburgli in 170'6» as his succes* 
bur in -the lectureship of chemistry, though without 
the appointment of a professor. He took charge, 
also, ol Ihe education ol Mr Macdowul of CiarthJand, 
and oi Mr Charles Knowles, aftt^rwards 8ir Charles. 
Admiral Knowles was soon after recommenuLd by 
the British government to the Empress of Russia, in 
order to eifect a reformation in her navy, having been 
employed on a similar service in Portugal almost 
tifty years before ; he had always been a firm friend 
to Mr Robison, and now engaged him on this mis- 
sion, with a salary of L. *250 a year ; and they pro- 
ceeded together to St Petersburg in December 
1770. Being hospitably entertained on their way by 
the Prince Bishop of Liege, whom they found to 
constitute, with Ins chapter and all liis servants, a 
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lodge of freemasons, Mr Robison was easily persuad- Roiu 
ed to become ono of that fraternity ; in a few days 
lie was made an apprentice, and by degrees attained 
the rank of Scotch master, as he has himself related 
in 1ms publication upon the subject. He continued 
nearly two years at St Petersburg, still acting in tlie 
capacity ol piivaie secretary to Sir Charles, wliowas 
appointed piesidcnl of the Board of Admiralt), 
much to the advantage of the Russian navy, though 
his iiiipruvements were frequently retarded by the 
prejudices ol the native ofheers. Mr Robison was 
tlien appointed inspector general of the corps of ma- 
rine cadets at Cronstudt, with a double salary, and 
with the rank oAieutenant Colonel. His duty was 
to receive the report of about forty teachers and pro 
lessors, respecting the stadies of 400 young noble- 
men, who were their pupils, and to class them accord- 
ing to his judgment of their merits ; but he had 
himself nothing to tedch, nor could he have had 
much occasion for lecturing Huently in the Russian 
language,” though lie was introduced hy his friend 
Kutiuoll to the Drand Duke Paul us a proficient in 
that language ; but to the Pmpress he was not per- 
sonally known. At Petersburg be could have lived 
without regretting his counlry, in tiie society of siicli 
men as Kulcr and Alpinus, admired by the Russians, 
and beloved by the British; but Cronstadt in winter 
was deplorably melancholy ; and he was induced, 
without much iliHicuity, in make some little 

pecuniary sacidice in accepting the profcasorship ol 
Nutuial Philosophy at Edinburgh, which liud be- 
come vacant hy the death of i)r Russell, and to 
which he had been reconimtiuled by Dr Robertson, 
then Piinci))al ol the University. His determination 
was not disapproved by the Russian government, 
who granttd him a pension of about L. 80 a year for 
life; but It was only paid us lung us three or lour 
young men, who had accompanied him as pupils, 
continued to icsidc at Edinburgh ; some discontent 
having ht ( n expiissed because he did not keep up a 
corrcbpuiidence with the Academy on the improve- 
ment of maritime education. 

He ai lived at Edinburgh in September 1774 she 
married soon after, and continued to reside in that 
city for tlu remaining thirty years of his life, paying 
only an nnniial visit to his native place, where he 
possessed a part of his paternal estate ; not being 
solicitous to extend it, altlioiigb ** lie did not dimi- 
nish it otherwise than as it had been diminished be- 
fore,” thut is, in making provision for younger child- 
ren. Ills predecessor had been very judicious and 
successful as a lecturi r, though not a mathematician 
of the highest ord^; he had liimself more practical 
knowledge and ol\)erience in mechanics, and w'as 
better acquainted with the foreign matheuiuticians, 
who had naturally fallen under his notice during his 
residence on the Continent. His lectures w'cre con- 
sidered by most of his pupils as somewhat too dilK- 
cult to be lollowed ; a complaint winch, if it did not 
depend on tbeir own want of prep.iratory informa- 
tion, arose perhaps rather more from the hasty man- 
ner of his enunciation, than from the abstruseness of 
his matter. The singular facility of hisi own ap- 
prehension,*' says Professor Playfair, ** made him 
judge too favourably of the same power in others. 
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Hobison. Xo understand his lectures completely was, on ac- 
count of the rapidity, and llie uniform flovr of his 
dihcourse, not a very easy task, even for men toler- 
ably familiar with the subject. On this account, his 
. lectures were less popular tiun might have been ex- 
pected from such a combination of talents as the 
author of them possess’cd.** This inconvenience was 
increased by the small number of experiments he 
intioduced, and a view that he took of Natural Vni- 
losophy, which left but a very subordinate place for 
them to occupy. An experiment, he would very 
truly observe, does not establiiih a general proposi- 
tion, and never can do more than prove a particular 
fact but he seems to have carried^his principle to 
komc little excess: it is, in fact, the illitslralion, and 
not the ;jroo/^ of general principles that is the object 
of a public exhibition of experiments ; and it is very 
doubtful whether Archimedes, or Newton, or Leib* 
nitz, or Euler, would have becMi very buccc^sful us 
i/ioTvmcn. With respect, however, to “ accuracy of 
definition, to dearness, brevity, and elegance of de- 
monMtration, and even to neatness and precision in 
experiments,*' I’rofcssor Robison wns ^c^v success- 
ful ; his course eXtcMuicd to every branch of phy- 
sics and of mixed mathematics," and entered so fully 
into the detail of each particular division of the sub- 
jects, that u more perfect system of academical in- 
struction is not easily to be imagined ;** nothing, in 
bhort, was wanting, but so much previous knowledge 
of mathematics in his pupils as he tliought he had a 
right to expect, though his expectations were too 
rarely fulfilled. 

The Philosophical Society of Ldinburgii had been 
almost buffered to sink into oblivion after the publi* 
cation of the third volume of its Kssni/s, in l75(i. 
Professor Robison became a member of it soon alter 
his return from Russia, and was chosen Secretary of 
the new Society upon its formation by Royal charter, 
in 17<S‘i, when it incor]»or.ated with itself tlie whole 
of the surviving members of the former Society. In 
I7ps, he received the compliment of a degree of 
Doctor of Laws fioiii the llnivcrbity of New Jersey; 
and a similar honour was paid him at Glasgow the 
year after. In 1800 he was elected, as huccossor to 
Dr Black, on the list of the Foreign IMcmbcrs of the 
Royal Academy of Sciences of St Petersburg. 

He was attacked, in 17S.5, by a severe disorder, 
from which he was never afterwards w'holly free, 
though it produced little inconvenience besides pain, 
with some depression of spirits, which was, however, 
attributed rather to tlic clobcncss of his application 
than to the immediate effect of the disease, which 
was a glandular induration. For many years he was 
obliged to obtain the assistance of substitutes in the 
delivery of liis lectures ; but towards the end of his 
life he was able again to perforin the duties of the 
professorship in person. He continued his literary 
labours with little intermibsion, and wns most happy 
in the care and attention of his wife and children, 
w hose virtues he found the beet alleviation of his suf- 
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ferings. He took a slight cold, after giving a Icc* Robiran. 
ture, on the 28th of January 180.5, and died on the 
.SOth. 

1. It was comparatively late in life that Professor 
Robison assumed the character of an author, having 
communicated to the Royal Society of Edinburgh, 
in 178.5, a paper on the Determination of the Orbit 
and Motion of the Geor^ium Sidtts, which was puh- 
liiihcd in the Kdintfurgh Transaclitms, Vol. 1. He 
had observed the opposition of the planet, in 178(), 
with an equatorial telescope only, and he had com- 
puted the elements of its orbit with greater accuracy 
than any other astronomer had then done ; although 
his suspicion of the effect of such a planet on the 
motions of Jupiter and Safurn has not been coniir.n- 
cd by later investigations, the irregularities of tlicce 
planets, on the contrary, having been otherwise ex- 
plained. 

2. A second paper, pul)Iisiied in the same collec- 

tion, Vol. II. p. 82, relates to 'J'hc Moiio?i of Li^ht, 
as affected hy refracting nr refli'Cting siibbtmices 
which arc themselves in motion : the author corrects 
s mic errors of Boscovich, who had miscalculated 
the effect of u water telescope ; hut he seems to agree 
with Dr Wilson in the suggestion of another experi- 
ment of a similar nature, which, to say the >s 

wholly superfluous. 

3. The most important, beyond all comparUon, 
of Professor Robison's scientific publications <tre the 
articles which he cornmiinirated from time to time ti» 
the third edition id* the Kiici/ciopfvdia BrUannica, arul 
to its Supplement, It wns under the care of Mr Colin 
Macfarquharthatthetwelveiir^tvoliimesofdiatedition 
of this work were published;* and iijton his death, 
in 1793, the ta-k of continuing ir w.is committed to 
Dr Glcig, to whom Professor Jtobisori bcc.ime a ino^r 
essential co-operufor, and from that time the work 
ceased to he a mere compilution." The first ot* 
his contributions according to Professor IMayfiiir, 
was the Article Oexics, but he probably only revis- 
ed and enlarged that article ; it was fnllowed bv 
PriiLosociiY, which he wrote jointly with Dr (Rcig . 
by PiiYSHs, Pneumatics, Pheikssion, Pno.TEc- 
TiLES, Pumps, Resistance, Rivebs, Rook, Rope- 
MAKiNG, Rotation, Seamanship, Signal, Sound, 

Specific Gravity, .Statics, Steam, Steam En- 
gine, SrfeELYAHD, Strength, Telescope, Tide, 

Trumpet, Variation, and Waterw'orks ; and in 
the Supplement, by Arch, Astronomy, Boscovich, 
Carpentry, Centre, Dynamics, ELECTicinrY, 

Impulsion, Involution, Machinery, Magne- 
tism, Mechanics, PEUcu.saioN, Pianofouti:, Po- 
sition, Temperament, Thunder, 'I'nu.Mpci. 
T.SCHIRNI1AUS, and \V\tchwoiik. Notuith^stand- 
ing some degree of prolixity and want of arrange- 
ment, which could scarcely be avoided in the pre- 
paration of original articles for such a mode of pub- 
lication, the whole ot them, taken together, undenia- 
bly exhibit a more complete view of the modern im- 
proveuients of physical science than had ever befun* 


• The third edition of the Encyclopaedia Britannica consisted of eighteen volumes; the Supplement to 

it of two volumes. 
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KfiiMsoii. been in the possession of the British public ; and dis- 
])lay such a combination of acquired knowledge with 
original power of rciiaoniog, has fallen to the lot 
t)f a few only of the most favoured of mankind. 

4* It is not altogether with so high approbation 
that his friends and his biographers have mention- 
ed a work, of a nature rather fiolitical than philo- 
bophical, entitled Proofs of a (*orispiracf/ against nil 
ihr Jiclifrions find GaxH'rnmcnis tif Europe, Svo. Ed. 
1797 ; though it went through several editions. The 
principal part of the book Ciuisists of the history of 
ilic Illuminati and the German Union, whom he 
considers ns having become the chief agents in a 
plot first formed by the iTceiupsons, at tlie suggestion 
of some ex-jcMiit, who propose d for their model the 
intLM'nal economy of the order which he had quitted ; 
and whatever foundation this outline may have had 
in truth, there is nodouht that the manner, in which 
I'rofessor llohisoii has filled it up, betrays a degue 
of credulity, extremely remarkable in a person used 
to calm leasoning and philosfiphical demonstration. 
I'or cXtUiiplc, 111 the admission of a stor}' told by an 
lUionymous (lerman author, that the minister Turgot 
was the protector of a society that met at Uainn 
d’f lolbach’s, for the purpose of examining the biains 
oi'l/vin^ ihilitren, in older to disc over the principle 
of \italily- Hi does not accuse the hiUglish rice- 
masons of liaving participated in the oons|)iracy ; but 
he considt'rs the Continental lodges as having been 
univcKsall} implicated in it. 

o. After the death of Dr lllnclv in i79i), he un- 
dertook to supti intend the publication of his Lti fares 
on Chemist}!/, which appeared in ISOd. *1 vols. J.. And 
he executed this ta»k, which was rather laborious 
than diflicult, with equal /cal and ability. He en- 
deavoured to reduce to their just estimite the com- 
parntive prelensiions of the Freiuh and Biiti'^h clu- 
mists, though he is .somewhat puritanically sc\iie in 
criticizing the literal meaning of the compliments 
paid to Black by Lavoi>ier, on which he founds a 
charge of insincerity. 

G- His last puhlscation was the first volume of a 
series which was to form a complete s\^teni, ciitilled 
Elements of Mcihanii'tl Philosophi/, H. Kd. 1801. 
It comprehended only Di/namu's anA Astnamw/f ; and 
it never became very popular ; it was too diilicult 
for the many, wlio wished for general and pliilusoplii- 
cal notions only, and not suflicieiitly precise and de- 
monstrative fur the few, who wanted practicni and 
numerical results. In attempting to combine the 
separate merits of the Exposition du Si/staae du 
Monde, and of the Mt'caniijuc Cilesfe, the author 
bacriheed both the popular bimplicity of the former, 
and the mathematical perfection of the latter. A 
few inaccuracies, w'hich ought not to escape the at- 
tention of the reader of the work, have been pointed 
out in the Impoial lleviero for ISIarch 1805; a 
journal long since dibcontiiuied. 

7- 'fhe contents of the volume last mentioned, to- 
gether with some manuscripts intended to have 
^rmed part of a second, and the greater part of 
the articles furnished by Profe.ssor llobison to the 
Enct/i loptrdia, were collected into a Si/Atcni of 
Mechanical Philosophy, with Notes, by David Brew- 
ster, LL.D. 4 vols. 8. Ed. 1822 , a spirited beok- 
1 * 


seller in London having undertaken the risk of Robison, 
the publication. 1. The first volume begins with 
the articles Dynamics, Pno.iECTiLEs, Corpuscu- 
lar Forces, Capillary Attraction, Uosco- 
vicii's TnroRY, and ItoTATioN, all us remodelled 
for the Elements: then follow ^5TRENGTH of Mate- 
rials, ('■arpentry, Roof, Construction oi 
Arciifs, (’onstruction or Centres. 2. The ar- 
ticle Steam-EnIiINc is enriclied with notes and an 
appendix, by the late Mr Watt ; the next is Ma- 
ciiixfry; then Resistxnce of Fluids, Rivers, 
Waterworks, Plmps. 9. Astronomy, Tele- 
scope, Pneumatics. 4. Elfc tricity, Magnetism, 
Variation, 'rE*MPF.RAMLN r, Trumpft, Watch- * 
WORK, and Seamanship. The notes are not numc- 
lotis, and the editor's principal labour has been to 
retrench some passages tliat app^'ared to him super- 
Ruous, when the papers were to stand as parts of 
siicli a coll(‘Ction. 

“ Although Dr Robison's name," says Dr Biew- 
bter in his preface, “ cannot be associated with the 
great discoveries of the century which lie adorned, 
yet the meraoiy of his talents and his virtues will be 
long chcribhed by his country, fmbuid with the 
genuine spiiii uf the philosophy which he tauglit, he 
was one ol the vvarmt st patrons of genius whcrevei 
It was found. Ills mind wms nobly elevated above 
the mean jcalou^irs of rival ambition, and his love of 
<?cicnce nmi of justice was too ardent to allow liim 
either to iltpreciatc the ialiouts of others, or to 
translcr them to hiinstlf. To these great qualities 
as a pln'lo^nplitr, Dr Robison added all the more 
estimable endow inents of domebtic and of social life. 

Ills friendship was at all times generous and sincere, 
ills piety was ardent and unostentatious. His pa- 
triotism w'ns of the most pure and exalted churncter, 
and, like the inimoital Newton, whose niemoiy he 
cherislied with a peculiar reverence, ho was pre- 
emiiuntly iiititlid to the high di'-tiiiction of a Chris- 
tian, patriot, and pliilosoplier." His person was 
haiulsoiiie, and his physiognomy prcposbcssing ; and 
he u[q)i jrs to have been endowed with nn cxtiuonii- 
nary combination of talints, even txclusively of 
those ivhich wcie called into iiniULdinte activity in 
his profe.S'ionul purbuitA ; for he wa& a good linguist, 
an ex( client diaughtsmnn, and an accomplished mu- 
sician : his conveisation wab always energetic and 
interesting, and sometiniLs even poetical ; and his 
liberality of bentiment was only limited by his regard 
for what he consideri'd us the best interests of man- 
kind. 

A short account of his life w'a.s published in 
1802, by a contributor to the Philosophical A/n- 
gazine, who, among other inaccuracies, thought 
himself at liberty to assert that he was an ad- 
mirer of the algebraical form of reprcbentation, 
in preference to the geometrical. His friend. 

Dr Gleig, stepped forwards soon after to correct 
tlicse mistakes, in the Aniijacohin Review for T802, 
and his letter was copied into the Philosophical Ma~ 
gazine. He asserts, from his own knowledge, that 
even yet Professor Uobibon delights much more 
in geometry tlTan in any of the modes of algebra, 
assigning, as the reason of his preference, that in 
the longest demonstration, the geometrician has al- 
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Robi8on ways clear and adequate ideas, whicii the most ex- 
II pert algebraist can very seldom have." It may per- 
oniance.^ haps be asSerCcd, on the other hand, that the bame 
* reasoning would lead us always to employ actual mul- 
tiplication or division^ in prelcrcnce to the ufc of lo- 
garithms or of a sliding rule ; and that the whole of the 
magic of calculation depends on the abstraction of the 
results from the numerous and separately uniinportant 
steps by which they are obtained : but the having once 
seen those stops clearly is certainly of great import- 
ance to the process of reasoning, even when the me- 
mory no longer retains them ; and no mathematician 
of correct taste can study the ancient geometricians 
without admiring the elegance and precision of their 
method, even amidst the pedantry which too fre- 
quently envelopes their expressions, and without bc- 
ing grateful for their punctuality in collecting their 
results into the very convenient form of distinct pro- 
positions, and in making such references from each 
proposition to the foundations on which it depends, 
as to enable him readily to trace back their steps to 
the most cltmentary principles; which is scarcely 
possible in any of the works of the most modem 
school of analysi*^. PrAssor llobison, however, 
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seems rarely to have cultivated the higher mathe- Kobison 
roatics for their own sake only, or any further than 
as they could be applied to the study of the pheno- 1^. 
mena of nature, or to the practice of the combina- 
tions of art; in fact, without some such limitation, there 
would be no track to guide us in the pathless regions 
of quaniity and number, and their endless relations 
and functions. Hut besides the utility of the pure 
mathematics, as a branch of early education, in ex- 
ercising and fortifying the powcis of the mind, it is 
imposhible to foresee with certainty him much of 
mathematics may be wanted by the natural philoso- 
pher in any given investigation ; and Professor Robi- 
son, as well us many others of his countrymen, would 
certainly have been the better for the possession ol 
a little as the author of the criticisms in the 
Imperial Jhvievo has already had occasion to remark 

[/VmV. Mag. XIII. DrGleig, in Antijacalnn Mag 
XI. 1802. Stark's Hiographia Scottca. Aikins 
Oeneial Biog I a pht/, V’lII. 1*. l^ond. 1818. Playfair, 
in Ell. Trans. VI f. 1815. p. 4(J5. Chalmers's Eio- 
graphual Dictionary, XXV. 8vo. Lond. 18lh. ] 
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i I Mm ion D R Johnson lias defined Romance, in its jirimary 
ml [,e «* a military fable of the middle ages; 

u mutiu ^ adventures in love and chivalry." Hut 

although this definition expresses conectly the ordi- 
nary idea of the woid, it is not sufficiently compre- 
hensive to answer our piesent purpose. A compo- 
sition may bo a legitimate romance, yet neither re- 
fer to love nor chivalry — to war nor to the middle 
ages, rhe “ wild adventures" is almost the only 
absolutely essential ingredient in Jolinson’s dtfini- 
tion. We would be rather inclined to describe a 
liomanev as “ a fictitious narrative in prose or vtisc; 
the interest of which turns upon marvellous and un- 
common incidents being thus opposed to the kin- 
dred term JVoue/, which Johnson has described as 
a smooth talc, generally of love but which wc 
would rather define as a fictitious narrative, dif- 
fering from the romance, because accommodated to 
the ordinary train of human events, and the modern 
state of society." Assuming tliese definitions, it is 
evident, from the nature of the distinction adopted, 
that there may exist compositions which it is difficult 
to assign precisely or exclusively to the one class or 
other ; and which, in fact, partake of the nature of 
both. But the distinction will be found broad enough 
to answer all general and useful purposes. 

The word Romance, in its original meaning, was 


far from coi responding with the definition now as- 
signed. On the contrary, it signified merely one oi 
other of the popalar dialects of Europe, founded 
(as almost all these dialects weic) upon the Romari 
tongue, that is, upon the 1 itin. The name of ro- 
mance was indiscriminately given to the Italian, to 
the Spanish, even (in one remarkable instance at 
least) ^ to the English language. Hut it was espe- 
cially applied to the compound language of France : 
in which the Gothic dialect of the Franks, the Celtic 
of the ancient (iauls, and the classical Latin, fornicd 
the ingredients. Thus Robcit De Hrunne ; 

** All IS caldc geste Inglib, 

That en this language »|)okLn is— 

Frankis bpceih is rcUed Honianci, 

So sayi*! iltrkis unci nun of France.*' 

At a period so early os 1150, it plainly appears thui 
the Romance Language was distinguished from the 
Latin, and that translations were made from tlie om 
into the other ; for an ancient romance on the sub- 
ject of Alexander, quoted by Fauchet, says it uas 
written by a learned clerk, 

Qui do Latin la trcbt, cc en Roman la nut.*’ 

The most noted romances of the middle ages were ' 
usually composed in the romance or French Ian- 


* This curious passage was detected by the ind6stry of Riteon in GWMus CmbremU, 
optima, qua! ScoUice vocata at Faorn ; BrUtanicc, Weird; Romano vero , aJd 

Xious iLiea asaigned to the Frith of Forth arc giren m the Gaelic or fcarsc, the British or Welsh j and 
S phrase Romani applied to the ordinary language of England. But it would be difficult to show 
anot W. instance of the English language being termed Roman or Romance. 
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K'MTianctf puoge, -wbteh waFy in a peculiar degree, the speech 
of loee and chivalry ; and those which are written in 
English always uft'ect to rcl'er to some French origin 
iial, which usually, at loiist, if not in all instances, 
must be supposed to have a real existence. Hence 
the frequent recurrence of the phrase, 


Or. 


As in roniunce we read 
** Ui({hi aa the romaunt ua tells 


piid equivalent phrases, well known to all who have 
at any time peruacd such compositions. Thus, very 
naturally, though, undoubtedly, by slow degrees, the 
very iimiic of ruinaunt, or romance, came to bo 
transferred from the language itself to that peculiar 
htylc of com position in which it was so much em- 
ployed, and which so commonly referred to it. How 
(ttrl), a trunsieronce so natural took place, we have 
no exact means of knowing ; but the best authority 
assures us, that the word was used in its modern 
sense so euily as the reign of Edward III. Chau- 
( er, unable to sleep during tlie night, informs us, 
that, in order to pass the time, 


rpon iny licti I bate U|iri,;|it ; 

A ItosiAi KCK, and he me it took 
To read and dr‘\c the night awa).*' 


The book described as a romance contained, ns we 
are informed, 


... — h'dhhb 

That cIcrkH had, in old time, 

And other poets, put in rhjmc." 

A ml the author tells us, a little lower, 

This book lie bpike hut of such tUngb, 

Of Queens* lives and ut Kingi.'* 

The volume proves to be no other than Ovid’s Me- 
taworphosis ; and Chaucer, by applying to it the 
name of romance, sufKcicntly establishes that the 
word was, in Ins tunc, correctly employed under the 
modern acceptation. 

iiaving thus accounted for the deri>ation of the 
word, our investigation divides itself into thiee prin- 
cipal branches, though of unequal extent. In the 
MRST of these wc propose to inquire into the general 
History and Origin of this peculiar species of coiiipo- 
bition, Olid particularly of Komanccs relating to Euro- 
pean Chivalry, which necessarily form the most inte- 
resting object of our inquiry; and in the second, to 
give some brief account of the History of thelloniance 
of ChiVuIr) in the different states of Europe. Thirdly, 
We propose to notice cursorily the various kinds of 
Uoniantic Composition by which the ancient romances 
of chivalry were followed and superseded, and with 
these notices to conclude the article. 

1. Id tl^ views taken by Hurd, Percy, and other 
roivtii Wo- authorities, of the origin and history of ro- 
Mwnu. nionlip fiction, tlieir attentions were so exclusive- 
ly fixed upon the romance of chivalry alone, that 
tiiey seem to have forgotten that, however interesting 
and peculiar, it formed only one species of a very nu- 


roeroui and extensive genus. The progress of ro- 
mance, in fact, keeps pace with that of society, 
which cannot long exist, even in the simplest stale, 
without exhibiting some specimens of this attractive 
style of composition. It is not meant by this asser- 
tion, tiiat in early ages such narratives were invented, 
in tho character of mere fictions, devised to pass 
away the leisure of those who have lime enough to 
read and attend to them. On the contrary, romance 
and real history have the same coromou origin. It is 
the aim of the farmer to maintain as long as possible 
the mask of viracity ; and indeed the traditional me- 
morials of all earlier ages partake in such a varied 
and doubtful degree of the qualities < ssential to those 
opposite lines of composition, that they form a mixed 
class between them ; and may be termed either ro- 
mantic histories, or historical romances, according 
to the proportion in which their truth is debased 
by fiction, or their fiction mingled with truth. 

A moment's glance at the origin of society will 
satisfy the render why this can hardly be other- 
wise. The father of an isolated family, des- 
tined on^ day to rise from thence into a nation, 
may, indeed, narrate to |fs descendants the circum- 
stances which detached him from the society of his 
brethren, and drove liim to form a solitary settlement 
in the wildcrnc8.(;, with no other deviation from truth, 
on the part of the narrator, than arises from the infi- 
delity of memory, or the exaggerations of vanity. 
But when the tale of the patnaicli is related by his 
children, and again by fiis descendants of the third 
and fourth generation, tlie facts it contains are apt 
to assume a very different aspect. 'J'iie vanity of the 
tribe augments the simple annals from one cause*— 
the love of the marvellous, so natural to the human 
mind, contributes its means of sophistication from 
another— while, sometimes, the king and the priest 
find their interest in casting a holy and sacred gloom 
and mystery over the early period in which their 
jjpwer arose. And thus altered and sophisticated 
from so many different motives, the real udvinturcs 
of the founder of the tribe bear as little proportion 
to the legend recited among his children, us ifie fa- 
mous hut of I.oretto bears to the highly ornamented 
church wUh which superstition has surrounded and 
enchased it. Thus the definition which we have givcMi 
of Ituinance as u fictitious narrative turning upon tlie 
marvellous or the supernatural, might, in a large 
sense, be said to embrace 

, ■ ■ ■ qulcquid Grvcui inendax 

Audet in hittoria, 

or, in fine, the mythological and fabulous history of 
all early nations. 

It is also important to remark, that poetry, or ra- 
ther verse— rylhm at least of some sort or other, is 
originally selected as the best vehicle for these tra- 
ditional histories. Its principal recommendation ii 
probably the greater facility with which metrical 
i^rratives are retained in the memory — a point of the 
Jqst consequence, until the art of writing is generally 
introduced ; since the construction of the verse itself 
forms an artificial association with the sense, the one 
of which seldom fails to recal the other to recollec- 
tion. But the medium of verse, at first adopted 

10 
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Homanee. merely to aid the memory^ becomes soon valuable on 
account of its other qudities. The march or mea- 
sure of the stanza is gratifying to the ear^ and, like a 
natural strain of melody, can be restrained or ac- 
celerated, so as to correspond with the tone of feel- 
ing which the words convey ; while the recurrence of 
the necessary measure rythm, or rhyme, is perpe- 
tually gratifying the hearer by a sense of difficulty 
overcome. Verse being thus adopted as the vehicle 
of traditional history, there needs but the existence 
of a single man of genius, in order to carry the com- 
position a step higher in the scale of literature than 
that of which we are treating. In proportion to the 
skill which he attains in his art, the fancy and inge- 
nuity of the artist himself are excited ; the biinple 
narrative transmitted to him by ruder rhymers is in- 
creased in length ; is decorated with the graces of 
language, amplified in detail, and rendered interest- 
ing by description ; until the brief and barren original 
bears as little resemblance to the finished piece, as the 
Iliad of Ilomcr to the evanescent traditions, out of 
which the blind bard wove his tale of Troy Divine. 
Hence the opinion expressed by the ingenious Percy, 
and assented to by llitson himself. When about to pre- 
sent to his readers an excellent analysis of the old ro- 
mance of Lyhim Disconiu^i and making several re- 
marks on the artificial management of the story, the 
Bishop obserxes, that if an Epic poem may be de- 
fined a fable related by a poet to excite admiration 
and inspire virtue, by remresenting the action of some 
one hero favoured by Heaven, who executes a great 
design in spite of all the obstacles that oppose him, 

1 know not why wc should withhold the name of 
Epic Poem from the piece which 1 am about to ana- 
lyse," • 

Yet although this levelling proposition has been 
laid down by Percy, and assented to by Bitson 
(writerr who have few opinions in common), and al- 
though, upon so general a view of the subject, the 
lhad, or even the Odi^isey, of Homer might be de- 
graded into the class of romances, as Lc Beau De* 
conyiu is elevated into tliat of epic poems, there lies 
in ordinary speech, and in common sense, as wide a 
distinction between these two classes of composition, 
as there is betwixt the rude mystery or morality of the 
middle ages, and the regular drama by which these 
were succeeded. Where the art and tlic ornaments 
of the poet chiefly attract our attention — where each 
part of the narrative bears a due proportion to the 
others, and the whole draws gradually towards a final 
and satisfactory conclusion — where the characters arc 
sketched with force, and sustained with precision— 
where the narrative is enlivened and adorned with so 
much, and no more, of poetical ornament and descrip- 
tion, as may adorn, without impeding its progress— 
where this art and taste is displayed, supported, at the 
same time, by a sufficient tone of genius, and art of 
composition, the work produced must be termed an 
Epic Poem, and the author may claim his seat upon 
the high and honoured seat occupied by Homer, 


Virgil, and Milton. On tha other hand, when a story 
languishes in tedious and minute details, and relies 
for the interest which it proposes to excite, rather 
upon the wild excursions of an unbridled fancy, than 
upon the skill of the poet — when the supernatural 
and the extraordinary arc relied upon exclusively as 
the supports of the interest, the author, though his 
production may be distinguished by occasional flashes 
of genius, and though it may be interesting to the his- 
torian, as containing some minute fragments of real 
events, and still more so to the antiquary, from the 
light which it throws upon ancient manners, is still 
no more than a humble Romancer, and his work 
«must rank amongst those rude ornaments of a dark 
age, which are at present the subject of our consi- 
deration. Rutwixt the extremes of the two classes 
of composition, there must, no doubt, exist many 
works, which partake in some degree of the charac- 
ter of both ; and afler having assigned most of them 
each to their proper class, according as they are dis- 
tinguished by regularity of composition and poetical 
talent, or, on the contrary, by extravagance of ima- 
gination, and ^ irregularity of detail, there may still 
remain some, in which these properties arc so equal- 
ly balanced, that it may be difficult to pay to which 
class they belong. But although this may be the 
case in a very few instances, our taste and habits rea- 
dily acknowledge as complete and absolute a differ- 
ence betwixt the Epopcia and Romance, as can ex- 
ist betwixt two distinct species of the same generic 
class. 

We have said of romance, that it first appears in 
the form of metrical history, professes to be a narra- 
tive of real facts, and is, indeed, nearly allied to such 
history as an early state of society affords; which is 
always exaggerated by the prejudices and partialities 
of the tribe to which it belongs, as well as deeply 
marked by their idolatry and superstition. These it 
becomes the trade of the romancers still more to ex- 
aggerate, until the thread of truth can scarce be dis- 
cerned in the web of fable which involves it ; and we 
arc compelled to renounce all hope of deriving se- 
rious or authentic information from the materials 
upon which the compounders of fiction have been so 
long at work, from one generation to another, that 
they have at length obliterated the very shadow ol 
reality or even probability. 

The view wc have given of the origin of romance 
will be found to agree with the facts which the re- 
searches of so many active investigators of this curious 
subject have been able to ascertain. It is found,' for 
example, and we will produce instances in viewing 
the progress of romance in particular countries, 
that the earliest productions of this sort, known to 
exist, are short narrations or ballads, which were 
probably sung on solemn or festival occasions, re- 
cording the deeds and praises of some famed cham- 
pion of the tribe and country, or perhaps the history 
of some remarkable victory or signal defeat, calcu- 
lated to interest the audience by the associations 


* Reliquei of Ancient English Poetry, III. xxvii. The Prelate is citing a discourse on epic poetry, pre- 
fixed to Telemachus. 
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Moiiuncc. wiiichthe song awakens. Ti»eac poems, of which very 
can now be supposed to exist, arc not without 
Hashes of genius, but brief, rude, and often obscure, 
from real antiquity or uHecied bublimity of diction. 
The song on ilie buttle of Brunanburgh, preserved 
in the Saxon Chtomde, is a genuine and curious 
exuniple of this aboriginal style of poetry. 
tuw|>oril Even at tins early period, ♦ llieie may be observed 
and S|>N j distinction betwixt what may be called the I'empo- 
ntiial l(4i. Spiritual romances ; the first destined to the 

celebration of worldly glory, — the bccond to rccoi d« 
ing the deaths of martyrs and the miracles of buinU; 
both which themes unquestionably met with an al< 
most equally favourable reception from their hcai« 
ers. But although most nations possess, in their eai- 
ly species of literature, specimens of both kinds of 
lOiTiance, the propoition of each, as was naturally to 
have been expected, diffei’b according as the genius 
of the people amongst w hoiii they occur leaned to- 
wards devotion or military enterprise. Thus, of 
the Saxon specimens of poetry, which manuscripts 
btill afford 118, a very large proportion is devotion- 
al, amongst which arc several examples of the spi- 
ritual romance, but very few, indeed, of thobc re- 
specting warfare or chivalry. On the other hand, 
the Norman language, though rich in cxamplcb of 
both kinds of roinanccb, is [larticularly abundant in 
that which relates to battle and warlike adventure. 
The ClirLstiun Saxons hud become comparatively 
(lacific, HhiJe the Normans wore certainly accounted 
tlie most martial people in Europe. 

However diffenjnt the spiritual romance may be 
from the temporal in scope and tendency, the nature 
of the two compositions did not otherwise greatly 
diilcr. The structure of ver^e and style of compo- 
sition was the same ; and the induction, even when 
the most serious subject was undertaken, exactly 
resembled that with which minstrels introduced their 
idle tales, and often contained allusions to them. War- 
ton quotes a poem on the I’assions, which begins, 

1 liereth one lulclc talc, that Ich eii willc telle, 

As m vyndeih hit invrilc in the goilspcllc, 

Nuz lilt noiilu of ( nr]enit}ne nc ol the Du/pert, 

Ac of Cnbte's lliruuryngc, 

The temporal romances, on the other hand, often 
commenced by such invocations* of the DcMty, 
would only have been in place when a much more 
solemn subject was to be agitated. The exordium 
of the Uomance of Ferumhras may serve as an exam- 
ple of a custom almost universal : 

God in glorye of mightis moost 
That oil things made in sapience, 

Uy virtue of Word and Holy Gooste, 

Giving to men great excellence, Ac. 

The distresses and dangers which the knight en- 
dured for the sake of obtaining earthly fame and his 
mistress's favour, the saint or martyr was exposed 
to for the purpose of securing his rank in heaven, and 


the favour of some beloved and peculiar patron saint. Romancr 
If the earthly champion is in peril from monsfers, dra- 
guns, and enchantments, the spiritual hero is repre- 
sented as liable to the constant assaults of the whole 
invisible world, headed by the ancient dragon hin> 
self. If the knight is succoured at need by some 
fuvouiing fairy or protecting genius, the saint is un- 
der the protection not only of the wliole heavenly 
host, but of some one divine patron or patroness who 
is his especial auxiliary. Lastly, the conclusion of 
the romance, which usually assigns to the cham- 
pion a fair realm, an abundant succession, and a 
train of happy year 8 > consigns to the martyr his fane 
and altar upon earth, and in heaven hid seat among 
saints and angels, and his share in a blessed eter- 
nity. It remains but to say, that the style ^and 
language of these two classes do not greatly differ, 
and that the composers ol both employ the same 
structure of rythm and of language, and dinw their 
ideas and their incidents from similar sources ; so that, 
having noticed the existence of the spiritual romance, 
it is unne^'cssary for the present to prosecute this 
subject farther. 

Another early and natural division of these works Comic Hrf 
of fiction seems to have arranged them into 
and Com 7 cdL The former were by far the most nu- 
merous, and examples of the latter arc in most coun- 
tries comparatively rare. Such a class, however, ex- 
isted, as proper romances, even if we hold the comic 
romance distinct from the Contes and Fabliaux of the 
Frcncli, and irom such jocular English narratives os 
the liy'eLapl in Morifs Shn^ The Friar and the Jioy^ 
and suniK»‘ humorous talcs; of which the reader 
will find many examples in Uitson's Ancient Eng- 
lisk Puetipy and in other collections. The scene 
of these being laid in low, or at least in ordi- 
nary lift, they approach in their nature more near- 
ly to the class of novels, and may perhaps be con- 
sidered as the earliest specimens of that kind of com- 
position. But the proper comic romance was that 
lu which tlie high terms and knightly adventures of 
chivalry w'cre burlesqued, by ascribing them to 
clow ns or others of a low and mean degree. They 
foiiiicd, us it were, a parody on the serious romance, 
to which they bore the same proportion as the anti- 
inasquc, studiously filled with grotesque, absurd, and 
extravagant characters, enteiing," as the stage di- 
rection usually* informs us, ** to a confused music,'* 
bore to the masque itself, where all was dignified, 
noble, stately, and harmonious. 

An excellent example of the comic romance h the 
Tournament of 2 'ottenhamf printed in Percy's Re- 
Uques, in which a number of clowns are introduc- 
ed practising one of these warlike games, which were 
the exclusive prerogative of the warlike and noble. 

They are represented making vows to the swan, the 
peacock, and the ladies ; riding a tilt on their clumsy 
cart horses, and encountering each other with plough- 
shares and flails; while their defensive armour consisted 
of great wooden bowls and troughs, by way of helmets 


* The religious romances of Barlaam and Jehosaphat were composed by John of Damascus in the 

eighth century. 
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Romance, and cuirasm. The learned editor seems to have 
thought this singular composition was like Don Quix« 
ote, with which he compares it, a premeditated effort 
of satire^ written to expose the grave and fantastic 
manners of the serious romance. This is considering 
the matter too deeply, and ascribing to the author a 
more critical purpose than he was probably capable 
of conceiving. It is more natural to suppose that 
his only ambition was to rafse a laugh, by ascribing 
to the vulgar the manners and exercises of dm no- 
ble and valiant ; as in the well known farce otHigh 
Life Beloto Stairs, the ridicule is not directed against 
the manners described, but agsust the menials who 
affect those that are only befi^pg their superiors. 
The Hunting oj the Hare, published in the collec- 
tion formed by the late industrious and accurate Mr 
Weber, is a comic romance of the same order. A yeo- 
man informs the inhabitants of a country hamlet that 
he has found a hare sitting, and invit|s them to come 
to course her. They attend, accordingly, with all the 
curs'and mastiffs of their village, and the unsportsman- 
like manner in which the inexperienced huntsmen and 
their irregular pa^ conduct themselves, forms the in- 
terest of the piece. It can hardly bo supposed the 
satire is directed against the sport of hunting itself ; 
since the whole ridicule arises out of the want of the 


though they existed then, as in almost every stage Rtmance. 
of aociety, ware neither so numerous nor of such ^-^v***^ 
.high repute as to constitute any considerable portion 
of their literature. 

Want of space also may entitle us to dismiss Fasu>rn K<i. 
the consideration of the Oriental romances, unless manors, 
in so far as in the course of the middle ages they 
came to furnish materials for enlarging and va- 
rying the character of the romances of knight-er- 
rantry. That they existed early, and were highly 
esteemed both among the Persians and Arabians, has 
never been disputed ; and the most interesting light 
has been lately thrown on the subject by the publica- 
tion of jintar, one of the most ancient, as well as 
most rational, if we may use the phrase, of the 
Oriental fictions. The Persian romance of the SAa- 
Nameh is well known to Europeans by name, and by 
copious extracts ; and the love-tale of Mejnoiin and 
Leilah is also familiar to our cars, if not to our recol- 
lections. Many of the fictions in the extraordinary 
collection of the Arabian Tales approach strictly to 
the character of romances of chivalry ; although in 
general they must be allowed to exceed the more 
tame northern fictions in dauntless vivacity of inven- 
tion, and in their more strong tendency to the mar- 
vellous. Several specimens of the comic romance arc 


necessary knowledge of its rules, incident to the ig- 
norance and inexperience of the clowns who under- 
took to practise an art peculiar to gentlemen. The 
ancient poetry of Scotland furnislies several exam- 
ples of this ludicrous style of romantic composition ; 
as the Tournament at the Drum, and the Justing of 
Watson and Barbour, by Sir David Lindsay. It is 
probable that these mock encounters were sometimes 
acted in earnest; at least King James 'I. is accused 
of witnessing such practical jests; ** sometimes pre- 
senting David Droiiian and Archie Armstrong, 
the king's fool, on the back of other fools, to tilt ut 
one another till tht^ fell togetlier by the ears.”— (Sir 
Antony Weldon's Court of King James,) 

I i.i'.sicdl Ho- hastily noticing the various divisions of the ro- 
mance, we have in some degree delayed our pro- 
mised account of its rise and progress ; an inquiry 
which we mean chiefly to confine to the romance of 
the middle ages. For, although it be true that this 
species of composition is common to almost all na- 
tions, and that even if we deem the Iliad and Odt^s- 
sey compositions too dignified by the strain of poetry 
in which they are composed to bear the name of 
metrical romances ; yet we liavc the pastoral romance 
of Daphnis and Chloe, and the historical romance of 
Theagenes and Churiclca, which are sufficiently ac- 
curate specimens of that style of composition to which 
it is probable the Milesian fables and the romances 
of Antonius Diogenes, described by Photius, could 
they be recovered, would also be found to belong. 
It is impossible to avoid noticing that .the Sybarites, 
whose luxurious habits seem to have been intellec- 
tual, as well as sensual, were peculiarly addicted to 
tlie perusal of the Milesian fables ; from which we 
may conclifde that they were not of that severe kind 
which inspired high thoughts and martial virtues. 
But there would be little advantage derived from ex- 
tending our researches into the^ages of classical an- 
tiquity respecting a class of compositions which, 


also to be found mingled with those which are seri- 
ous ; and wc have the best and most positive autho- 
rity that the recital of these sc'ductive fictions i.s at 
this moment an amusement as Fascinatingand general 
among the people of the East, as the perusal of 
printed romances and novels among the European 
public. But a minute investigation into this parti- 
cular species of romance would load us from our 
present field, already sufficiently extensive for the li- 
mits to which our plan confines it. 

The European Itomancc, wherever it arises, and Huni.iiKc>. ut 
in whatsoever country it begins to be cultivated, had Chivalry 
its origin in some part of the rc.^! or fabulous history 
of that country ; and of this we will produce, in the 
sequel, abundant proofs. But the simple talc of tra- 
dition had not passed through many mouths, ere 
some one, to indulge his own propensity for the 
wonderful, or to secure by novelty the attention of 
his audience, augments the meagre chronicle with 
his own apocryphal inventions. Skirmishes are mag- 
nified into great battles; the champion ofa remote uge 
is exaggerated into a sort of demi-god ; and the enemies 
whom he encountered and subdued arc multiplied in 
number, and magnified in strength, in order to add 
dignity to his successes against them. Chaunted to 
rythmical numbers, the songs which Alebratc ffie 
early valour of the fathers of the tribe become its 
war-cry in battle, and men march to conflict hymn- 
ing the praises and the deeds of some real or sup- 
posed precursor who had marshalled their fathers in 
the path of victory. No reader can have forgotten 
that when the decisive battle of Hastings commenced, 
a Norman minstrel, Taillefcr, advanced on horse- 
back before the invading host, and gave the signal 
for onset, by singing the Song Roland, that le- 
nowned nephew of Charlemagne, of whom romance 
speaks so much, and history so little; and whose fall, 
with the chivalry of Chorles the Circat in the pass of 
Roncesvalles, has given rise to such clouds of ro- 
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iiomaDcc. mantic fiction* that its tcry name has been for ever 
associated with it. The remarkable passage has been 
oftcitiquoted from the Brut of IVace^ an Anglo- Nor*' 
man metrical chronicle. 

Tailli'fcr, qui moult bicnchaniont 
Siir uii chevtti tost alont, 

Devant Ic Due alont cliantant 
Dc Karluniaignc et tie Holunt, 

Et d'Ohvcr et Jes vassals, 

Qui inorurent cn RencevaU. 

Which may be thus rendered* 

Taillefer, who sung both well and loud. 

Came inountecl on u courser proud ; 
before the Duke tlic minstrel sprung, 

\nd loud ol riiarleb and Roland sung. 

Of Oliver and chanipionb mo. 

Who died at fatal Hon((evau\. 

Thib champion possessed the sleight-of-hand of the 
juggler* as well ns the art of the minstrel. He toss- 
ed up his sword in the air* and cauglit it again as he 
galloped to the charge, and showed other feats of 
ilexterity. Taillefer slew two Saxon warriors of dis- 
tinction* and was himself killed by a third. Uitson, 
with loss than his usual severe accuracy* supposed that 
Taillefer sung some pait of a long metrical romance 
upon Roland and his liistory; but thcuord't chanson, 
vantilinUf and so/tg, by which the composition i.s 
usually described, seems rather to apply to a biief 
ballad or national song ; which is also more conso- 
nant with our ideas of the time and place where it 
wa^ chaunted. 

Hut neither with these romantic and metrical chro- 
nicles did the mind long remain satisfied ; more dc- 
t.iilb were demanded* and were liberary added by 
the invention of those who undertook to cater for the 
public taste in such matters. The same names of 
kings and champions, which had first caught the na- 
tional car* were still retained, in order to secure at- 
tention, and the same assertions of authenticity* and 
of reference to real history, were stoutly made both 
in the commencement and in the course of the nar- 
lative. Each nation, as will presently be seen, came 
to adopt to itself a cycle of heroes like those of 
the Iliad ; a sort of common property to all inin- 
btrcls who chose to make use of them* under the 
condition always that the general character ascrib- 
ed to each individual hero was preserved witli some 
degree of consistency. Thus, in the romances of 
The Round J'able, G a wain is uniformly represented 
as courteous ; Kay as rude and boastful ; Mordred as 
treacherous; and Sir Launcclot as a true though a sin- 
ful lover* and in all other respects a model of chi- 
valry. Amid the Paladins of Charlemagne* whose 
cycle may be considered as peculiarly the property 
of French in opposition to Norman-Anglo ro- 
mance, Gan* or Ganclon of Maycncc, is represented 
as uniformly faithless, and engaged in intrigues for 
the destruction of Christianity ; Roland as brave, un- 
suspicious, devotedly loyal, and somewhat simple in 
his disposition ; Uenaud, ot Rinaldo, is painted with 
all the properties of a borderer, valiant* alert* inge- 
nious, rapacious* and unscrupulous. The same con- 


ventional distinctions may be traced in the history of Romincc. 
the Nibelung* Vhich has supplied matter for so many 
Teutonic adventurers. Meister Hildebrand* Etzef* 
Theodorick* and the champion Hogan* as well as 
Chrimliclda and the females introduced, have the 
same individuality of character, which is ascribed* 
in Homer’s immortal writings* to the wise Ulysses, 
the brave but relentless Achilles, his more gentle 
friend Patroclus, Sarpedon, the favourite of the gods, 
and Rector, the protector of mankind. It was not 
permitted to the invention of a Greek poet to 
make Ajax a dwarf, or Teucer a giant* Thersitea a 
hero* or Diomedes a coward ; and it seems to have 
been under similar restrictions respecting consisten- 
cy that the ancient romancers exercised their inge- 
nuity upon the materials supplied them by their pre- 
decessors. But, in other respects, the whole store 
of romantic history and tradition was free to all 
as a joint stocj^in trade* on which each had a right 
to draw as suited his particular purposes. He was at 
liberty not only to select a hero out of known and es- 
tablished names whicli had been the theme of others* 
but to imagine a new personage|gof his own pure 
fancy, and combine him with the heroes of Arthur’s 
Table or Charlemagne's Court, in the way which 
bebt suited his fancy. He was permitted to excite 
new wars against those bulwarks of Christendom, 
invade them with fresh and innumerable iiosts of 
Saracens, reduce them to the last extremity* drive 
them from their thrones, and lead them into capti- 
vity, and again to relieve their persons* and restore 
their sovereignty* by events and agents totally un- 
knfiwn in their former story. 

In the characters thus assigned to the individual 
characters of* romantic fiction* it is possible there 
miglit be some slight foundation in remote tradition, 
as there were also probably some real grounds foe the 
existence of such persons* and perhaps for a \ ery 
few of the leading circumstances attributed to 
them. But these realities only exist as the few 
grains of wheat in the bushel of chaff* incapable of 
being winnowed out, or cleared from the mus.s of 
fiction with which each now romancer had in his 
turn overwhelmed them. So that romance, though 
certainly ileriving its first original from the pure 
font of History, is supplied* during the course of a 
very few generations* with so many tributes from 
the Imagination, that at length the very name comes 
to be used to distinguish works of pure fiction. 

When so popular a department of poetry has at- 
tained this decided character, it becomes time to in- 
quire who were the composers of these numerous* 
lengthened* and once admired narratives which are 
called metrical romances* and from whence they drew 
their authority. Both these subjects of discussion 
have been the source of great controversy among 
antiquarians ; a class of men who* be it said with their 
forgiveness* are apt to be both positive and polemi- 
cal upon the very points which arc least susceptible 
of proof* and which arc least valuable if the truth 
could be ascertained ; and which, therefore* we would 
gladly have seen handled with more diffidence, and 
better temper in proportion to their uncertainty. 

The late venerable Dr Percy* Bishop of Dromore*Th€ Mm 

k 5trcli. 
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Uoinanre. led the way unwarily to this dire controversy, by as- 
cribing the composition of our ancient heroic songs 
and metrical legends, in rather too liberal language, 
to the minstrels, that class of men by whom they 
were generally recited. This excellent person, to 
whose memory the lovers of our ancient lyre must 
always remain so deeply indebted, did not, on pub- 
lishing hisr work nearly fifty years ago, sec the rigid 
necessity of observing the utmost and most accurate 
precision either in his transcripts or his dehnitions. 
The study which he wished to introduce was a new 
one— it was his object to place it before the public 
in an engaging and interesting form ; and, in consi- 
deration of his having obtained this important point, 
we ought to make every allowance, not only for 
slight inaccuracies, but for some hasty conclusions, 
and even exaggerations, with which he was induced 
to garnish his labour of love, lie defined the min- 
strels, to whose labours he chiefly a|j:ribcd the me- 
trical compositions on which he desired to fix the at- 
tention of the public, as ** an order of men in the 
middle ages, who subsisted by the arts of poetry and 
mu.sic, and sung, to the harp verses composed by 
themselves or others."* In a very learned and ele- 
gant essay upon the text thus announced, the reve- 
rend Prelate in a great measure supported the de- 
finition which he had laid down; although it may 
be thought that, in the first editions at leaat, he has 
been anxious to view the profession of the minstrels 
on their fairest and most brilliant side ; and to assign 
to them a higher station in society than a general re- 
view of all the passages connected with them will 
permit u> to give to a class of poisons who either 
lived a vagrant life, dependent on the precarious taste 
of the public for a hard-earned maintenance, or, at 
best, were retained as a part of the menial retinue of 
some haughty baron, and in a great measure identi- 
fied with his musical band. 

The late acute, industrious, and ingenious Mr 
Joseph Ritson, whose severe accuracy was connect- 
ed with an unhappy eagerness and irritability of tem- 
per, took advantage of the exaggerations occasional- 
ly to he found in the Bishop's Account of Ancient 
Mtnstrehy, and assailed him with terms which may 
be termed any thing but courteous. Wimout find- 
ing an excuse either in the novelty of the studies in 
which Percy had led the way, or in tlie vivacity of 
imagination which he did not himself share, he pro- 
ceeded to arraign each trivial inaccuracy as a gross 
fraud, and every deduction which he considered to 
be erroneous as a wilful untruth, fit to be stigma- 
tized with the broadest appellation by whicli false- 
hood can be distinguished. Yet there is so little 
room for this extreme loss of temper, that, upon a 
recent perusal of both these ingenious essays, we 
were surprised to find that the reverend Editor of the 
Rcliques, and accurate Antiquary, have difiured so 
very little as, in essential facts, they appear to have 
done. Quotations arc, indeed, made by both with no*^ 
sparing hand, and hot arguments ; and, on one side 


at least# hard words are unsparingly employed ; while, Romance, 
as is said to happen in thtelogkal polemics, the con- 
test ^rows warmer in propordon as the ground con- 
cerning which it is carried on is narrower and more 
insignificant. In reality, their systems do not es- 
sentially differ. 

Ritson is chiefly offended at tlie sweeping conclu- 
sion in which Percy states the minstrels as subsisting 
by the arts of poetry and music> and reciting to the 
harp verses composed by themselves and others. 

He shows very successfully that this definition is 
considerably too extensive, and that the term min- 
strel comprehended, of old, not merely those who 
recited to the harp or other instrument romances 
and ballads, but others who were distinguished by 
their skill in instrumental music only ; andrmoreover, 
that jugglers, sleight-of-hand performers, dancers, 
tumblers, and such like subordinate artists who were 
introduced to help away the tedious hours in an an- 
cient feudal castle, were also comprehended under 
the general term of minstrel. But although he dis- 
tinctly proves that Percy’s definition applied only to 
one class of the persons termed minstrclb, those name- 
ly who sung or recited verses, and in many eases of 
their own composition ; the bishop’s position remains 
unassailable, in so far as relates to one general class, 
and these the most distinguished during the middle 
ages. All minstrels did not use the harp, and recite 
or compose romantic poetry ; but it cannot be denied 
that such was the occupation of tlie most eminent of 
the order. This Ritson has rather admitted than de- 
nied ; and the number of quotations which his in- 
dustry has brought together, rendered such an ad- 
mission inevitable. 

Indeed, the slightest acquaintance with ancient ro- 
mances of the metrical class, shows u.<? that they were 
composed for the express purpose of being recited, 
or, more properly, chaunted to some simple tunc or 
cadence for the amusement of a large audience. 

Our ancestors, as they were circumscribed in knov'. 
ledge, were also more limited in conversation than 
their enlightened descendants ; and it seems ^pro- 
bable, that, in their public festivals, there was great 
advantage found in the presence of a minstrel who 
should recite some popular composition on their 
favourite subjects of love and war, to prevent those 
pauses of conversation which sometimes fall heavily 
on a company, even of the present accomplished 
age, and to supply an agreeable train of ideas to 
those guests who had none of their own. It is 
thereforo, almost constantly insinuated, that the ro- 
mance was to be chaunted or recited to a large and 
festive society, and in some part or other of the 
piece, generally at the opening, there is a request ot 
attention on the part of the performer ; and hence, 
the perpetual Lythc and listen lordings free,' 
which in those, or equivalent words, forms the in- 
troduction to so many romances. As, for example, 
in the old poem of Guy and Colhrarid, the minstrel 
speaks of his own occupation : 


• Essay on Ancient Minslrela in Englandf prefixed to the first volume of Bishop Percy’s Reliqua, 
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Romance. Whoo JoaMt iiul drink ii great pleotye, 

Then lords and Jadyes stdl wiU be, 

And ait and solace lythe. 

Then it is time for dice to speake, 

Of kem knigiits and kciums greau-, 

Such carping tor to kythc,” 

Chaucer, also, in his llymc of Sir Thopas, assigns 
to the minstrels of his hero’s household the same 
duty of reciting romances of spiritual or secular he- 
roes, for the good knight’s pabtiine while arming 
himself for battle : ^ 

“ Do cum," he snyed, “ my muicbtralcs, 

And jestoiirs for to tcllen tales 
Anon in iiiin arming, 

Of romaunces tliat ben r^cs, 

Of popes and of curdinalc^ 

And eke of love-Ionging.” 

Not to multiply quotations, we will only add one of 
some importance, uhich must h.ive escaped Kitson'a 
researches, for his editorial integrity vias such, as 
rendered him incapable of supprossing evidence on 
either side of the quchtion. In the old romance or 
legend of 2'rue l.%omas and the (lueen of Eijland, 
Thomas the Rhymer, himself a minstiel,is giRcd by the 
Uucen of the Faery with the faculties of music and 
song. The answer of Thomas ib not only conclusive as 
to the minstr.]*8 custom of recitation, but shows that 
it was esteemed the higlust branch of his profession, 
and superior us such to mere insti umental music : 

“ '!’() harp .ind c.irp Thomas wliercboicr ye gon, 

Thoiniui take* iho thcbc with tlic" — 

Harping,*’ he said,*^ ken I non, 

For tong ib chefe of Mynbtralse." * 

We, therefore, arrive at the legitimate conclusion, 
that although, under the general term minstrels, 
were comprehended many who probably entertained 
the public only with instrumental performances, with 
ribald tales, with jugglery, or farcical representa- 
tions, yet one class amongst them, and that a nume- 
rous one, made poetical recitation their chief, if not 
their exclusive occupation. The memory of these 
men were, in the general case, the depository of the 
pieces which they recited; and hence, although 
many of their romances still survive, very many more 
have doubtlcbS fallen into oblivion. 

That the minstrels were also the authors of many, 
of tlicse poems, and that they altered and enlarged 
others, is a matter which can scarce be doubted, 
when it is proved that they were the ordinary re- 
citers of them. It was as natural for a minstrel to 
become a poet * or composer of romances, as for a 
player to be a dramatic author, or a musician a 


composer of music. Whosoever, among a class, Aomanee. 
whose trade it was to recite poetiy, (elt the least ' 
degree of taste or enthusiasm in a profession so pe- 
culiarly calculated to inspire It, must, from that 
very impulse, have become an original author, or 
translator at least ; thus giving novelty to his recita- 
tions, and acquiring additional profit and fame. 

Bishop Percy, tlicrcfore, states the cose fairly in the 
Following passage : It can hardly be expected 

that we should be able to produce regular and un- 
broken annals of the minstrel art and its professors, 
or have sufficient information, whether every min- 
strel or bard composed himself, or only repeated, 
the songs he chaunted. Some probably did the one 
and some the other ; and it would have been won- 
derful, indeed, if men, whose peculiar profession It 
was, and who devoted their time and talents to en- 
tertain their hearers with poetical compositions, were 
peculiarly deprived of all poetical genius themselves, 
and hud been under a physical incapacity of compos- 
ing those common popular rhymes, which were the 
usual subjects of their recitation.*’ f While, how- 
ever, we acquiesce in the propositipn, that the min- 
strels composed many, perhaps the greater part of 
the metrical romances which they sung, it is evident 
they were frequently assisted in the task by others 
who, though not belonging to this profession, were 
pron(t|)tcd by leisure and inclination to enter upon 
the literary or poetical department as amateurs. 

These very often belonged to the clerical profession, 
amongst whom relaxation of discipline, abundance 
of spare time, and impatience of the routine of cere- 
monious duties oRcti led individuals into worse occu- 
pations than the listening to or composing metrical 
romances. It was in vain that both the poems and 
the minstrels who recited them were, by statute, de- 
barred from entering the more rigid monasteries. 

Both found their way frequently to the refectory, and 
were made more welcome than brethren of their own 
profession ; as we may learn from a memorable Gest, in 
which two poor travelling priests, who had been receiv- 
ed into a monastery with acclamation, under the mis- 
taken idea of their being minstrels, are turned out in 
disgrace, when it is discovered that they were indeed 
capable of furnishing spiritual instruction, but under- 
stood none of the entertaining arts with which the 
hospitality of their convent might have been repaid 
by itinerant bards. 

Nay, besides a truant disposition to a forbidden 
task, many of the grave authors may have alleged, 
in their own defence, that the connection between 
history and romance was not in their day entirely dis- 
solved. Some eminent men exercised themselves 
in both kinds of composition; as, for example. 


* Jamieson’s Popular Ballads^ Vol. II. p. 27- 
f Eisay on the Ancient Minstrels, p. 30. 

Another autliority of ancient date, the Chronicle of Bertrand Guesclin, distinctly attributes tlic most re- 
nowned romances to the composition of the ininbtreU by whom they were sung. As the passage will be af- 
terwords more fully quoted, we must here only say, that aRer enumerating Arthur, Lancelot, Godfrey, Ro- 
land, and other champions, he sums up liis account of them as being the heroes 


Dc quoi cils nancstrters font lea nobles romans." 
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Romance. Maitre Wace, a canon of Caen, in Normandy, wlvo, 
besides the metrical chronicle of Le Drut^ containing 
the earliest history of England, and other historical 
legends, wrote, in 1155, the de Chevalier 

de L^on, probably the same translated under the 
title of Yxvain and Gatoain, Lambert li Cors, and 
Benoit de Saint-Maur, seem both to have been of the 
clerical order ; and, perhaps, Chretien de Troyes, a 
most voluminous autlior of romance, was of the same 
profession. Indeed, the extreme length of many ro« 
mances being much greater than any minstrel could 
undertake to sing at one or even many sittings, may 
induce us to refer them to men of a more sedentary 
occupation than those wandering poets. The religi- 
ous romances were, in all probability, the works of 
such churchmen as might wish to reconcile an agree- 
able occupation with their religious profession. All 
which circumstances must be received as exceptions 
from the general proposition, that the romances in 
metre were the composition of the minstrels by 
whom they were recited or sung, though they must 
still leave Percy’s proposition to u certain extent un- 
impeached. 

\ oniiiiion of To explain the history of Romance, it is necessary 

ihc Mm- to digress a little furtlier concerning the condition of 
" the minstrels by whom these compositions were often 
made, and, generally speaking, preserved and recit- 
ed. And here, it must be confessed, the venerable 
Prelate has, perhaps, suflcrcd his love of antiquity, 
and his desire to ennoble the productions of the 
middle ages a little to ovcrcoloiir the importance and 
respectability of the minstrel tribe; although his op. 
poiicnt Ritson has, on the other hand, seized on all 
cfrcumstances and inferences which could be adduc- 
ed to prove the degradation of the minstrel charac- 
ter, without attending to the particulars by which 
these depreciating circumstances were qualified. In 
fact, neither of these excellent antiquarians has cast 
a general or philosophical glance on the necessary 
condition of a set of men who were by profession the 
instruments of the pleasure of others during a pe- 
riod of society suqb ^ presented in the middle 
ages. 

In A very early period of society, ere the division 
of ranks had been generally adopted, and while each 
tribe may be yet considered as one great famity, and 
the nation as an union of such independent tribes, the 
poetical art, so nearly allied to that of oratory or 
persuasion, is found to ascertain to its professori a 
very high rank. Poets are the historians and often 
the priests of the tribe. Their command of language, 
then in its infancy, excites not merely pleasure but 
enthusiasm and admiration. When separated into a 
distinct class, as was the case with the Celtic Bards, 
and, perhaps, with the Skalds of Scandinavia, they 
rank high in the scale of society, and we not only 
find Kings and Nobles listening to them with admira- 
tion, but emulous of their art, and desirous to be en- 
rolled among their numbers. Several of the most re- 
nowned northern Kings and Champions valued them- 
selves as much upon their powers of poetry as on 
their martial exploits ; and of the Welsh Princes, the 
Irish Kings, and the Highland Chiefs of Scotland 
very many practised the arts of poetry and music. 
Llwarch Hen was a Prince of the Cymraig, --Brian, 


Boromhe, a harper and a musician,— and without re* 
sorting to the questionable authenticity of Ossian, se- 
veral instances of the same kind miglu be produced 
in the Highlands. 

But, in process of time, when the classes of society 
come to assume their usual gradation with respect to 
each other, the rank of prolcssional poets is uniform- 
ly found to sink gradually in the scale, along with 
that of all others whose trade it is to contribute 
to the amusement of society. The mere professional 
poet, like the player or the musician, becomes the 
companion and soother only of idle and convivial 
hours ; his presence would be unbecoming on occa- 
sions of gravity and importance ; and his art is ac- 
counted at best an amusing but useless luxury. 
Although the intellectual pleasure derived from poet- 
ry or from *hc exhibition of the drama be of a difier- 
ent and much higher class than that derived from 
the accordance of sounds, or from the exhibition 
of feats of dexterity ; still it will be found that the 
opinions and oRcn the laws of society, while in- 
dividuals of these classes are cherished and held 
in the highest estimation, has degraded the profes- 
sions themselves among the idle, dibsolutc, and use- 
less appendages of society. Although it may be ac- 
counted ungrateful in mankind thus to reward the 
instruments of their highest enjoyments, yet some 
justification is usually to be drawn from the manners 
of the classes who were thus lowered in public opi- 
nion. It must be remembered, that, as profebsors of 
this joyous science, as it was called, the minstrels 
stood in direct opposition to the more severe part 
of the Catholics, and to the monks in particu- 
lar, whose vows bound them to practise virtues of 
the ascetic order, and to look upon every thing 
as profane which was connected with mere world- 
ly pleasure. The manners of the minstrels them- 
selves gave hut too much room for clerical cen- 
sure. They were the usual assistants at scenes, not 
merely of conviviality, but of licence ; and as the 
companions and cncouragers of revelling and excess, 
they became contemptible in the eyes, not only of 
the aged and the serious, but of the libertine himself, 
when liis debauch palled on his recollection. The 
minstrels, no doubt, like their brethren of the stage, 
sought an apology in the corrupted taste and man. 
ners of their audience, with which they were obliged 
to comply, under the true but melancholy condi- 
tion that 
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Uicy who live to plcaw roust please to live. 

But this very necessity, rendered more degrading by 
their increasing numbers and decreasing reputation, 
only accelerated the total downfal of their order, and 
the general discredit and neglect into which they had 
fallen, 'i'hc statute of the 39th Queen Elizabeth, 
passed at the close of the sixteenth century, ranks 
those dishonoured sons of song among rogues and 
vagabonds, and appoints them to be punished as 
such ; and the occupation, though a vestige of it 
was long retained in the Jiabits of travelling ballad- 
singers and musicians, sunk into total neglect and 
contempt* Of this we shall have to speak here- 
after ; our business being at present with those ro- 
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Komancc. mancefl, wbichi while still in tlie zenith of their reputa* * * § 
tion, were the means by which the minstrels, at least 
the better and higher clasii among then), recommend- 
ed themselves to the favour of their noble patrons, and 
of the audiences whom they addressed. 

It may be presumed, tliat, although the class of min- 
strels, like all who merely depend upon gratifying the 
public, carried in their very occupation the evils which 
ftr^t infected, and finally altogether depraved their re- 
putation; yet, in the earlier ages, their duties were more 
iionourabJy estimated, and bomc attempts were made 
to introduce into their motley body the character of 
ii regular establishment, subjected to discipline and 
'tubordination. Several individuals, both of France 
and Kngland, bore the title of King of Minstrels, 
and were invested probably with some authority over 
the others. The Serjeant of Minstrels is also men- 
tioned ; and Ldward IV. seems to have attempted to 
form a (iuild or exclusive Corporation of Minstrels. 
John of (jfaunt, at an earlier period, established (be- 
tween jest and earnest, perhaps) a Court Baron of 
Minstrels, to be held at Tilbury. There is no reason, 
however, to suppose that the influence of their esta- 
blishments went far in restraining the licence of a 
body of artists so unruly as well as numerous. 

It is not, indeed, surprising that individuals, whose 
talents in the arts of music or of the stage rise to the 
highest order, should, in a special degree, attain the 
regard and affection of the powerful, acquire wealth, 
and rise to consideration; for, in such professions, 
very high prizes arc tibsigned to pie-cniinent excel- 
lence; while ordinary or inferior practisers of the 
same art may be said to draw in the lottery somc- 
thing more than a mere blank. Garrick, in his cha- 
iiot, and whose company was courted tor his wit and 
talent, was, aflcr nil, by profession, the same with the 
unfortunate Stroller, whom the Britidi laws condemn 
as u vagabond, and to whose dead body other coun- 
tries refuse even the last rites of Christianity. In 
the same manner it is easy to suppose that, when in 
compliance with the taste of their age, nionarchs en- 
tertained thtir domestic minstrels,* those persons 
might be admitted to the most flattering intimacy 
with their royal masters ; sleep within the royal 
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chamber, f amass considerable fortunes, found hos- Romance, 
pitals, i and receive rewards singularly over-propor- 
tioned to the perquisites of the graver professions ; $ 
and even practise in company with their royal mas- 
ters the pleasing arts of poetry and music, which all 
are so desirous of attaining ; J| whilst, at the same 
time, those who ranked fower in the same profession 
were struggling with difficulty to gain a precarious 
subsistence, and incurring all the disgrace usually at- 
tached to a vagabond life and a dubious character. 

In the fine arts, particularly, excellence is demand- 
ed, and mere mediocrity is held contemptible ; and, 
while the favour with which the former is loaded, 
sometimes seems disproportioned to the utility of 
the art itself, nothing can exceed the scorn poured 
out on those who expose themselves by undertaking 
arts which they are unable to practise with success. 
Self-conceit, however, love of an idle life, and a va- 
riety of combined motives, never fail to recruit the 
lower orders of such idle professions with individuals 
by whose performances, and oAen by their private 
cliaracters the art which they have rashly adopt- 
ed can only be discredited without any correspond- 
ing advantage to themselves. It is not, therefore, 
surprising that, while such distinguished examples of 
the contrary appeared amongst individuals, the whole 
body of minstrels, with the romances which they com- 
posed and sung, sliould be reprobated by graver his- 
torians in such severe terms as often occur in the 
monkish chronicles of the day. 

Kespecting the style of their composition, 

Cange inform us, that the minstrels sometimes devot- una siyk ot 
cd their stiains to Hatter the great, and sing thc<l)^' 
praiscs of those Princes by whom they were protect- 
ed ; while he owns, at the same time, that they often 
recommended to their hearers the path of virtue and 
nobleness, and pointed out the pursuits by which the 
heroes of romance had rendered themselves renown- 
ed in song. IF He quotes from the romance of 
Bertrand GuescUn, the injunction on those who 
would rise to fame in arms to copy the valiant acts 
of the Paladins of Charles, and Knights of the 
Hound Table, narrated in romances ; and it cannot 
be denied, that tliosc high tales, in which the vir- 


* Bcrdic {Regis Joculator)^ the jougleur or minstrel of William the Conqueror, had, ns appears from the 
Domesday record, three vills and five caracates of land In Gloucestershire without rent. Henry I. had a 
minstrel called Galfrid who received an annuity from the abbey of Hide. 

f A minstrel of Edwaid I., during that prince’s expedition to the Holy Land, slept within his tent, and 
came to his assistance when an attempt was made to assassinate him. 

X The Priory and Hospital of Saint Bartholomew, in London, was founded in the reign of Henry I. by 
Hoycr or Uaher, a minstrel of that prince. 

§ In 1 Ml, the monks of Maxiock, near Coventry, paid a donation of four shillings to the minstrels ut 
Lord Clinton for songs, harping, and other exhibitions, while, to a doctor who preached before the commu- 
nity in the same year, they assigned only sixpence. 

II The noted anecdote of Blondel and his royal master, Richard Cmur de Lion, will occur to every 
reader. 

^ MiNisiEi.1.1 dicti pnvsertim Scurro^, roimi, joculatores, quos etiamnum vulgo Menestreux vcl Mc/ic- 

sirters, appeilamus.-- Porro ejusniodi scurrarum erat Principes n^n suis duntaxat ludicris oblectare, sed 

et eoruni aurcs variis avorum, adeoque ipsorum Principum laudibus, non sine assentatione, cum cantilcois et 

musicis instrumentis, demulcere. Interdum etiam virorum insignium et heroum gesta, aut explicata et 

jucunda narrationc coramemorabant, aut suavi vocis inflectione, fidibusque decantabant, quo sic dominorum, 
cietcrorumquc qui his intcrcrant ludicris, nobilium animos ad virtutem capessendam et summorqm virorum 

1 
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Romance, tues of generosity^ bravery, devotion to his mistreH«, 
and zeal tor the Catholic religion, were carried to 
the greatest height o£ romantic perfection in the 
character of tlffe hero, united with tlic scenes 
pa^ssing around them, were of the highest import- 
ance in aHecting the character of tlie age. The 
lahulous knights ol romance were so completely 
identified wiili those of real history, that graver 
historians quote the actions of the former in illus- 
tration ot^ and as a corollary to, the real events 
which they narrate. ♦ The virtues recommended in 
romance were, Iiowcvct, only of that overstrained 
and extravagant ca^t which consisted with the spirit 
of chivalry. Oreat bodily strength, and perfection 
in all martial cxeici«c«, was the universal accom- 
plishment inalienable from the character of the 
iicro, and wdiich each romancer had it in his powi^r 
to confer. It was also easily in the composer’s power 
to devise dangers, and to free his hero fiom them 
hv the exeilinn of valour equally cxlravagantr Iluf 
it w«is more diflicult to frame a story whuh should 
illustrate the manners ns well as the feats of chivalry ; 
or to devise the means of evincing that devotion to 
fluty, and that disinterested desire to •-.icrificj all 
to faith and honour ; — that noble spirit of achieve- 
ment which laboured for others more than itself — 
which form, perhaps, the fairest side of the system 
under which the noble youths of the middle ages 
w'crc trained up. The sentiments of chivalry, as wc 
have explained in our article on that subject, w'cre 
founded on the most pure and honourable principles, 
but unfortunately carried into hyperbole and extrava- 
gance ; until their religion approached to fanaticii).^, 
their valour to frenzy, their ideas of honour to absnr- 
flitv, their spirit of enterprise to extravagance, and 
their respect foi the female sex to a sort of idolatry. 
All llinse extravagant feelings, which really existed 
111 tbe sotkay of the middle ages, were magnified and 
I’xaggeratcd by the writers and reciters of romance ; 
nnd these given resomblaiicea of actual manners 
hecaine, in their turn, the glass by wdiith the youth 
ot the age dressed ihcniSLlves ; while the spirit of chi- 
valry and of romance thus gradually threw light upon 
anfl enhanced each other. 

The romances, lliercfore, exhibited the same sys- 
tem ol Diannerh which existed in the nobles of the 
ige. The tliaractcr of a true son of chivnliy w’as 
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raised to such a pitch of ideal and impossible per- 
fection, tliat those who emulated such renown were 
usually coniinted to stop far short of the mark. The 
most adventurous and unshaken valour, a mind ea- 
pahlc of the highest flights of romantic generosity, 
* a heart which was devoted to the will of some fair 
idol, on whom his deeds wcie to reflect glory, and 
whose love was to reward all iii’« toils',— these were at- 
tributes which all a«^piied to exhibit wJio sought to 
rank high in the annaU ef chixalry; and such were 
the virtues which the minstrels celchraled. But, like 
the temper of a tamed lion, the fierce and dis*;olute 
temper of the age often showed itselt through the 
fair varnish of this artificial system of manners. TIu* 
valour of the hero was often stained hy acts of 
cruelty, or freaks of rash drspemtion ; his com tesy 
and munificence became solemn foppery and wild 
profusion ; his love to his lady often demaiuled 
and received a requital inconsistent w ith the honoiit 
of the object ; and those who iifFccted to found tluMi 
attachment on the purest and most dehcato meta- 
physical principles, carried on their actual inter- 
course with a licence altogether inconsistent with 
their sublime pretensions, ^uch w(‘ro the real man- 
ners of the middle ages, and we iind thuni so depicted 
in these ancient legends. 

So' high was the nationid excitation in conse- 
quence of the romantic atmosphere in vvliich tliev 
seemed to breathe, that the knights and squires of 
the fourteenth and fifteenth centuries imitated (he 
wildest and most extravagant emprises of the licroLs 
of romance ; ifhd, like them, took on tli(’m«elves the 
most extraordinary adventures to siniw their own 
gallantry, and do most honour to the ladies of then 
hearts. The females of rank, erected into a species 
of goddesses in public, and often degraded as niueli 
below their proper dignity in inoio pnv.ite infer- 
eourse, equalled in tluir extravagances the \nulh of 
the other sex. A '•iiigular picture is given liy 
Knyghlon of the damsels errant who attended upon 
the solemn festivals of chivalry, m (pust, it may rea- 
sonably be supposed, of such adveniuics as are very 
likely to be met willi by such females us think proper 
to seek them. These tournaments are attended 
by many ladies of the first rank and greatest beaut v , 
but not always of thu most untainted reputation. 
These ladies are dressed in party- coloun'd tunle^ 


iniitationcm accenJerent : quod fuit olim apud Gallos Bardoruni ininisterium, ut nuctor cst Tucitup. Nc 4, 
]ue cuim aVios <i Min ntellisf veterum Galloium Uardos fuissc pluribus probat lleniicus Valerius ad J I 
Ainmiani.—. C7/ro7i/co/e Bertrandi (jucsclini : 

Qiii vmt avoir renn?n bona ct tU'n vatihtnSf 
lU dm! atv'T sou vent a la piine au champ, 

FA ('At e cn la hniaiUe, aanay fpicfii RoUans, 

Le^f^uatn fil<t Jlaimun et i'harlon li pins 
Fi Dus Fwnx th Bnnn»i^, rt Guton de CvnmtnA, 

Percival h Galois, Lam clot et Tnstan^, 

Aleiandres, Artus, Gmlcfroy li sachans, 

De ffuoy Lih Menestrters Jont Its nobles Romans. 

ft 

* Barbour, the Scottish historian, censures a Higliland chief, when, in commending the prowess of Bruct' 
in battle, he likened him to the Celtic hero, Fin Mac Coul, and says, he might in morcinanneily fashion Iuk 
compared him to (iaudifer, a champion celebrated in the romance of Alexander. 

VOL. VI. r^Ri JI. 'I 
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^UouiuniL. one-lialf of one colour, and the other half of another ; 

their lirripipes, or tipjiets, are very Hhort ; their caps 
remarkably little, and wrapt about their heads with 
cords \ their girdles and pouches are ornamented 
with gold and silver; and they wear bhort swords, 
culled dafrge/-Sf belore them, a little below their -na- ' 
vela; they ure mounted on the fincbt horses, with 
the richest lurniture. Thus equipped, they ride 
from place to place in quest of tournaments, hy 
which they dissipate their fortunes, and sometimes 
ruin their reputation." — (Knyghton, quoted in Hen- 
ry's History f Vol. Vllf. p. 402.) 

The minstrels, or those who aided them in the 
composition of the romances, which it was their pro* 
fesbion to recite, roubod to rivalry by the iinctubing 
demand for their compositions, endeavoured eiiiu- 
lously to render them more attractive by pubjects 
of new and varied interest, or by murveilous incidents 
which their predecessors were strangers to. iMuch 
labour ha.s been bestowed, somewhat unprofitably, in 
endeavouring to ascertain the sources from which 
tliey drew the embellishments of their talcs when 
the liearcrs begun to be tired of the unvaried recital of 
battle and tournameni which had satisfied the sim- 
plicity of a former ago. Percy has contended for 
the Northern Sagas as the unquestionable origin of 
the romance of the middle ages ; Wart on conceiv- 
ed thiit the Oriental jMcs, borrow'ed by those min- 
slreld wlio visited Spain, or who in great numbers 
attended the crusades, gave the principal distinctive 
colouring to those reinurkabio compositions ; and a 
later system, patronised by later authors, lias derived 
them, in a great measure, from the fragments of 
clussictil superstition, which continued to ho preserv- 
ed after tlic fall of the Homan Kinpire. All thu.se sys- 
tema Bccin to be inaccurate, in so fur us they have 
been adopted, exclusively of each other, and vf the 
general proposition. That fables of a nature siniilar to 
the romances of chivalry, modified nccordmg to 
manners and state of society, must necessarily be 
invented in every part of the world, for the same 
reason that grass grows upon the hurface of the soil 
in every climate and in every country. “ in rcalit>,'’ 
says Mr Southey, who has treated thib bubject with 
his usual ability, ** mythological and romantic talcs 
are current among all savages of whom we have any 
full account ; for man has his intellectual as well .is 
Iiis bodily appetites, and these things are the food 
of his imagination and faith. They arc found 
wherever there is language and dibcoursc of reason, 
in other words, wherever there is man. And in si- 
milar stages of civilization, or states of society, tlic 
fictions of diflerent people will bear a corresponding 
resemblance, notwithstanding the difference of time 
and scene." * 

To this it may be added, that the usual appear- 
ances and productions of nature offer to the fancy, * 
in every part of the world, the same means of diver- 
sifying fictitious narrative by the introductiem of pro- 
digies., If in any romance w'e encounter the de- 
scription of an elephant, we may reasonably con- 
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elude that a phenomenon, unknown in Europe, must Romance, 
have been borrowed from the east ; but whosoever 
has been a serpent and a bir^, may easily aggravate 
the terrors ol the former by conferring on a fictitious 
monster the wings of the latter ; and whoever has 
seen or heard of a wolf, or lion, and an eagle, may, 
by a similar exertion of invention, imagine a griffin 
or hiiipogritf. It is imputing great poverty to the 
human imagination, to suppose that the speciosa mi- 
rncula, which are found to exist in different parts of 
the world, must necessarily be derived fVom some 
common source ; and perhaps we should not err 
more grossly in supposing that the various kinds of 
boats, skiffs, and rails, upon whicli men have dared 
the ocean on so many various shores, have been 
all originally derived I'roni the vessel of the Ar- 
gonauts. 

On the other hand, there are various romantic in- 
cidents and inventions of a nature so peculiar, that 
we may boldly, and at once, refer them to some par- 
ticular and bpecial origin. The talc of Flora and 
Hla nrhrjlen r , for example, could only be invented in 
the east, where the scene is laid, and the mannerb of 
which are observed with some accuracy. That of 
O/yft and HctodiiSf on the contrary, is the chissical 
history of Orpheus and Euridice, with the (xothic 
machinery of the Elves or Fairies, substituted tor the 
infernal regions. But notwithstanding the.‘-e and 
many other instances in which the bubjects or lead- 
ing incidents of romance can be distinctly traced to 
Britisii or Arraorican traditions, to the tales and his- 
tory of Classic Antiquity, to the wild fables and rich 
imagery of Arabia, or to those darker and sterner 
themes which were first treated of by the Skalds of 
the north, it would be assuming greatly loo much up- 
on such grounds, to ascribe the derivation of romantic 
fiction, exclusively to any one of these sources. In 
fact, the foundation of these fables lies deep in>»lm. 
man nature, and the superstructures have been imi- 
tated from various authorities by those who, living 
by the pleasure whicii their lays of chivalry afforded to 
their audience, were especially anxious to recommend 
them by novelty of every kind ; and were undoubted- 
ly highly gratified when the report of tra\ oilers, or 
pilgrims, 01 perhaps their own intercourse with min- 
btrels of otikcr nations, enabled them to vary their 
usual narrations w ith circumstances yet \inheard in 
Bower and Hail. Homance, therefore, was like a com- 
pound metal, derived from various mines, in which 
one metal or other was alternately predominant ; and 
viewed in this light, the ingenious labours of those 
learned antiquaries, who have endeavoured to seek 
the origin of tliis style of fiction in one of these 
sources alone, to the exclusion of all others, seem 
as vain as that of travellers affecting to trace the 
proper head of the Nile to various different springs, 
all of which are allowed to be accessary to form the 
full majesty of his current. 

As the fashion of all things pass away, the metrical Prose Ko- 
romances began gradually to decline in public estima-*“»"«- 
tion, probably on account of the depreciated tharac- 


Freface to Southey’s edition of the Morte D* Arthur, Vol. II. Lond. 181 1 
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Uomiii.ce. ter of the minstrels by whom they were recited. Tra- 
dition, says Hitson, is an alchemy, which converts gold 
into lead ; and there is little doubt, tiiar, in passing 
from mouth to mouth, and from age to age, the most 
approved metrical rc^nances became gradually cor* 
rupted by the defect of memory of some recitq^s 
and the interpolations of others ; since tew compara* 
tively can be supposed to have had recoursic to the 
manuscripts in which some have been preserved. 
Neither were the reciters in the latter, as in the for- 
mer times, supplied with new compositions of interest 
and merit. The composition of the metrical ro- 
mance was gradually abandoned to persons ot an 
interior class. The art of stringing together in loose 
verse a number of unconnected adventures, was too 
easy not to be practiced by many who only suc- 
ceeded to such a degree as was discreditable to the 
art, by showing that mere mediocrity was sufficient 
to practise it. And the licentious character, as well 
as the great number of those who, under the various 
names of glee-men, minstrels, and the like, traversed 
the country, and subsisted by this idle trade, brought 
themselves and their occupation into still greater 
contempt and disregard. \V ith them, the long re- 
citations formerly made at the tables of the great, 
were gradually banished into more vulgar society. 

But though the form of those narratives underwent 
a change of fashion, the appetite for the fictions 
themselves continued as ardent as ever; and the Prose 
Uomances which succeeded, and finally su[)erseded 
ihoae composed in verse, had a large and permanent 
share ol pupulaiity. This was, no doubt, in a great 
degree owing to the important invention of printing, 
which hac so much contributed to alter the destinies 
of the woild. The metrical romances, though in 
some instances sent to the press were not very fit to 
be published in this form. The dull amplificatiurs 
which passed well enough in the course of u hali- 
licard recitation, became intolerable when subjected 
to the eye ; and the public taste gradually growing 
more fastidious as the language became more co- 
pious, and the system of manners more complicated, 
graces of style and variety of sentiment wcie de- 
manded instead of a naked and un idorned tale of 
wonders. The authors of the prose romance endea- 
voured, to the best of their skill, to sutisly this new- 
ly awakened and more refined taste. They used, 
indeed, the same sources of romantic history which 
had been resorted to by their metrical predeccssoi s ; 
and Arthur, Charlemagne, and all their chivalry, were 
as much celebrated in prose as ever they had been 
in poetic narrative. But the new candidates for 
public favour pretended to have recourse to sources 
of authentic information, to which their metrical 
predecessors had no access. They refer almost al- 
ways to Latin and sometimes to Greek originals, 
which certainly had no existence ; and there is little 
doubt that the venerable names of the alleged au- 
thors are invented, as well as the supposed originals 
from which they are said to have translated their 
narratives. The following account of the discovery 
of La ires elegante delicieux melhflue ct ires plaisante 
hy^toire du ires Noble Ttoy Perctfo^e&t (printed At 
I’aris in 1528 by Galliot du Pre), may serve to show 
that modern authors were not the first who invented 
the popular mode of introducing their works to 


the world as the contents of a newly dlbcovered ma- 
nuscript. In the abridgment to which we are li* 
mited, we can give but a faint picture of the minute- 
ness with which the author announces Iris pretended 
discovery, and which forms an admirable example 
of the he with a circumstance. In the year 128h', 
Count William of Ilainault had, it is nveired, cross- 
ed the seas in order to bo present at the nuptials of 
Edward, and in the course of a tour through Britain, 
was hospitably ent<;rtaincd at an abbey situated on 
the banks of the Humber, and termed, it seems, 
Burtimer, because founded by a ceitain Burtimeri- 
cus, a monarch of whom our annals arc silent, but 
who had gamed, in that place, a victory over the 
heathens of Germany. Here a cabinet, which was in- 
closed in a private recess, had been lately discovered 
within the massive walls of an ancient tower, and was 
found to contain a Grecian manuscript, along with a 
royal crown. The abbot had sent the latter to King 
Edward, and the Count of Hainault with difficulty ob- 
tained possession of the manuscript. 11c had it ren- 
dered from Greek into Latin by a monk of the ab- 
bey of Saint Landclain, and from that language it 
is said to have been translated into French by the 
author, who givQ|^ it to the world in honour of the 
Blessed Virgin, and for the edification of nobleness 
and chivalry. 

By such details, the authors of the prose romances 
endeavoured to obtain for their works a credit for 
authenticity which had been denied to the rythmi- 
cal legends. But in this particular they did great 
injustice to their contemned predecessors, whose 
reputations they murdered in order to rob them with 
impunit}. Whatever fragments or shadowings of 
true history may yet remain liiddc n under the mass of 
accumulated fable, which hud been heaped on them 
during successive ages, must undoubtedly be sought 
in the nictiical romances ; and according to the view 
of the subject which we have already given, the more 
the walks approach in point of antiquity to the pe- 
riod where the story is laid, the mure are we likely 
to find those historical traditions in something ap- 
proaching to an authentic state. But those who 
wrote under the imaginary names of Rusticicn de 
Puise, Robert dc Borron, and the like, usually 
seized upon the subject of some old minstrel ; and, 
recomposing the whole narrative aRer their own 
fashion, with additional characters and adventures, 
totally obliterated in that operation any shades which 
remained of the original, and probably authentic 
tradition, winch was the original source of the ela- 
borate fiction. Amplification was especially em- 
ployed by the prose romancers, who, having once got 
hold of a subject, seem never to have parted with it 
until their power of invention was completely ex- 
hausted. The metrical romances, in some instances, 
indeed, ran to great length, but were much exceed- 
ed in that particular by the folios which were written 
on the same or similar topics by their prose succes- 
sors. Probablj the latter judiciously reflected that 
a book which addresses itself only to the eyes, may 
bo laid aside when if becomes tiresome to the 
reader; wlicreas it may not always have been so easy 
to stop the minstrel m the full career of his metri- 
cal declamation. 

Who, then, the reader may be disposed to inquire, 
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HoTnano" can have been the real authors of those prolix workSt 
' who« shrouding’ themselves under borrowed nnmeH» 
derived no renown from their labours, if successful, 
and who, certainly, in the infant state of the press, 
were not revvurded with any emolument ? This 
question cannot, perhaps, be very 8uli^fuctorily an- 
swered ; but we may reasonably suspect that the 
long hours of leisure which the cloister permitted to 
its votari(\^, were often passed away in this manner ; 
and the conjecture is rendered n^orc probable^ when 
it is observed that matters arc introduced into those 
works which have an especial connection with s.icred 
history, and w'ith the traditions of the church. 
'I'huB, in the curious romance of Jfunn th' lionr^ 
ilraUiV, a sort of second part is added to that d»'- 
lightfui history, in which the hero visits the terres- 
trial paradise, encounters the first murderer Cain, in 
tiic perform.uiee of his penance, with more matter to 
the s une purpo«>e, not likcdy to occur to the imagi- 
nation of a l.iyui.m ; besides, that the laity of the 
|ieri()(l were, in general, too busy and ton ignorant to 
engage in literary tasks of any kind. The m)Stical 
portion of the ruiuanee of the Hound Tabic seems 
derived from the same source. It may also be men- 
tioned, that the uuducious and ^ sometimes blas- 
phemous assertions, wliich claimed for these lictions 
the credit due even to iho iu>pired writings tlicm- 
hclves, w ere likely to originate aniongst Uoinnn C'atho- 
lie churclirn(‘n, who wi re hut too tamiliar with such 
forgeries for the purpo.se ol’ authenticating the le- 
gends of their siip^istition. One almost incredible 
in.st.ince ol thi> impious speeies of imposture oc- 
cMir-s in tlie history of the Saint (haait which curious 
mixture of mystieism and cliivalry is useribed by the 
unfenring ami unhhiAhing wiiter to the Se(X)nd Per- 
m\\ of the Trinity. 

Churchmen, however, were by no means the only 
autluirs of tlie.se legends, although the Sirc^ Clircs, 

they were sometimes termed, who were accounted 
the ihroiiiide*^ of the limes in which they lived, were 
ll^lIally in orders ; and nlthougli it appears that it was 
upon them that the coiniiiaiuU of the sovereigns 
whom lhi*y served often impo.sed the la^k of pro- 
ducing new roiiianei ^ under the usual di.sgui-e of 
ancient ehronieles translated from the learned lan- 
guage-*, or otherwise collected from the rums ol an- 
liipiity. As ediicatiju became improved, and know- 
ledge began to be more generally diffu.sed, indivi- 
duals among the laity, and those of no mean rank, 
began to feel the necessity, as it may be called, of 
putting into a permanent form the thick-coming 
fancies” which gleam nlongst the imagination of men 
of gi'iiius. Sir 'i'honins Alalony, who compiled the 
Mortc jy Arthur Irom Trench originals, was ii person 
of honour and worship ; and Lord Berners, the ex- 
cellent translator of Troissarl, and author of a ro- 
mance called The Chevalier de In Cygne, is an illus- 
trious example that a nobleman of high estimation 
did not think his time misemployed on this species 
of composition. Some literary lame must therefore 
have iUteiuled these efforts ; and perhaps less emi- 
nent authors might, in the later ages, receive some 
pecuniary advantages. Tlie translator Peicc/orcst ^ 
formerly mentioned, who appears to have been an 
Knglishuian or Tleining, in his address to the warlike 


and invinciblenobilityof France, holds the language of itomAncc. 
a professional author, who expected some advantage 
besides that of pleasing those whom he addressed ; 
and who expresses proportional gratitude for the 
favourable reception of ins fonuer feeble attempts to 
l^asc them. It is possible, therefore, that the pub- 
iisliers, these lions of literature, had begun already 
to admit the authors into some share of their earn- 
ings. Other printers, like the venerable Caxton, 
compiled tlieinvclvcH, or translated from other lan- 
guages, the romances which they sent to the press ; 
thus uniting in their own persons the three separate 
departmenrs of author, printer, and publisher! 

i lie prose romance did not, in the general conduct 
of the btor}', where digressions arc heaped on di- 
gressions, without the least respect to the principal 
narrative, greatly difler from that of their metrical 
predecessors, being, to the full, as tedious and un- 
artihcial ; nay, more so in proportion as the new ro- 
mances wiere longer than the old. Tn the transference 
from ver>e to prose, and the* amplification w'liich 
the scenes underwent in the process, many strong, 
forcible, and energetic touches of the original author 
have been weakened, or altogether lost; and the 
reader misses with regret some of tlie redeeming 
bursts cf rude poetry which, in the metrical romance, 
makes amends for many hundred lines of bald and 
rude vcrsilication. Hut, on the other hand, the prose 
romances were written for a more advanced stage of 
society, and by authors whose language was much 
more copious, and who certainly lielonged to a more 
educated cla*«s than the anciemt m'nstrels. JMen 
were no longiT sdlisfied with hearing of hard battles 
and direful wounds ; they demanded, ut the hand of 
those who protessed to entertain them, some insight 
into nature, or at least into manners; some description 
of external scenery, and a greater regard to proba- 
bility both in respect of the characters which are 
introduced, and tlic events which are narrated. 

These new demands the prose romances endeavour- 
ed to supply to the best of their power. There 
was some attention siiown to relieve their story, by 
the introduction of new characters, and to illustrate 
these personages by characteristic dialogue. The 
lovers convcracd with each other in the terms of 
ractaphy.^ical gallantry, which were used in real life ; 
and iroiii being a mere rhapsody of warlike feats, 
the romance began to assume the nobler and more 
artificiul term of a picture of manners. It is in the 
prose Iblios of Lancelot da Lac, Percejorest, and 
others, that antiquarians find recorded the most ex- 
act accounts of fights, tournaments, feasts, and other 
magnificent displays of chivalric splendour ; and as 
they descend into more minute description than the 
lustorians of the time thought worthy of their pains, 
they are a mine from which the painful student may 
extract much valuable information. Thi.^i, however, 
is nut the full extent of their merit. These ancient 
book.N, amid many pages of dull repetition and unin- 
teresting dialect, and notwithstanding the languor 
of an inartificial, protracted, and confused story, 
cxipbit from time to time passages of deep interest, 
and situations of much hovclty, as well as specimens 
of spirited and masculine writing. The general read- 
er, who dreads the labour of winnowing out these 
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nuniMJ^ valuable passages from the sterile chaff tlirougl^ 
which they are ficattered» will receive an excellent 
idea of the beauties and defects of the romance from 
'i'resmn's Co}ps d'F straits de Romans de Cfieiaine, 
from Ml Ellib’s Spec mens of Ear it/ E>i<tlish Ro* 
maNccs, and Mr Dunlop’s History of Fiction, 

'riiese works continued to furnish the amusement 
of the most polished courts in IDuropc so long as 
the inanners and habits of chivalry continued to ani- 
mate them. Even the sagacious Catherine of Me- 
dicis considered the romance of Vercrfoiesi ns the 
work best qualified to form the manneis and amuse 
tile leisure of a young prince ; since she impressed 
on Charles IX. the necessity of studying it with at- 
tention. But by degrees the progress of new opi- 
nions in religion, the promulgation of a stricter code 
of morality, together with the impoitant and ani- 
mating discussions which began lo be carried on by 
means of the press^ divcited the public attention from 
these antiqunU'd legends The Protestants of Eng- 
landj and the Huguenots of hraiice^ were rigorous in 
tlieir censure ot books uf chivalry, in proportion as 
tJicy had been patronized formerly under the Catho-* 
lie system ; perhaps because they helped to arrest 
meifs thoughts from more serious subjects of occu- 
pation. The learned Ascham thus inveighs against 
the romance of Morte U Arthur, and at the same 
time uc(|uaints us with its having passed out of fa- 
shion : ** In our forefathers* t)mc, wdiim papistric, as a 
standyng poole> covered and overflowed all En^- 
laudt , fewe bookes were read in our longue, savyng 
certaiue bookes of ctievahic, as they said for pastime 
and pleasure; which, as some say, were made in 
monasteries by idle monks, or wanton clianons. As 
for example, tsi Moitc D' Arthur, the whole pleasure 
of which boukc standeth in two special! pojntcs, in 
open manslaughter, and bold bawdrye: in which 
bookc they counted the noblest knightes that do kill 
nio^t men without any qiiarrell, and commit low lest 
adulteries by sutlest sliiites ; as Sir Launedote, wiili 
the wile oi King Mar his master; Sir 'l^htiam, 
with the wife of King Marke his uncle ; Sir Lame^ 
ro(kc, with the wile of King Lote^ that was liis own 
aunt. This is good stufie for wise men to luughc at, 
or honest men to take pleasure at : yet I know, when 
God’s liible was banished the court, and La Motte 
IVArthui received into the prince’s chambci.”* 

The brave und religious La Noue is not more fii- 
vourable to the pciuaul of romances tliau the learn- 
ed Aschuni ; attributing to the public taste for these 
compositions the decay of morality among the Prcncii 
nobility. The ancient fables whose relikes doe yet re- 

niainc, namely, Lancelot oj the Lake, Picrccforest, 
I'liitian, iu7on the Courteous, and such others, doe 
bcarc w itne«)se of this oldc vanitic; herewith were men 
led lor the space of .500 yeeres, untill our language 
growing more polished, and our miiidcs more ticklish, 
they wtre driven to invent some noucltics wlierewith 
to dehght us. Thus came y^ bookes of Amadis into ' 


light among us in this last age. But to say y^ truth, 

Spaiue bred the, and France new cloiliul the in gay 
garments. In y* daics of Henrie the Second did they 
bcarc chielcbt sway, and I think if any inai would 
then have repioved the, he should have bene spit at, 
because they were of themselves pia) fellow cs .nul 
inaintainei .■> to a great soi t of peuons , w hereol bunu , 
after they had learned to amizcin speich, their teeth 
watered, so desiious were they e\en to uiste ol some 
small Q)oifreIs of the delieaccs therein mo^t iivilie niui 
naturally represented.”t The gallant Murecluii pn»- 
ceedb at considerable lengtii lo refute the urgunitnis 
of those who contended that these books weie in- 
tended as n spur to the practice of ainib and iionoui- 
ablc exercibcb aniongbl youth, and labours hard to 
show that they teach dishonest practices both in lovt 
and in arin^. It is impobsiblc lo supprc^b a smile 
when we find butb an author as La None denounc- 
ing the introduction of spells, witchcintts, and in- 
cliantnients into these volumes, not because such 
tl)(‘mes are ub^uid and nonsensical, but because tiie 
representing such bcncliccnl enclianteis as Alquile 
and Urgandti is>, in fact, a \ indication of tboac who 
traffic Willi the poivers of durkncbN ; und that those 
who love to read about smeeries und cncliantments 
become, by degrees, familiarized with those devilish 
mysteries, und may at length be induced to hd\e ic- 
course to them in good carncbt. 

The romances of chivaliy did not, however, '•ink 
into dibieputc under the stern rebuke of rthgiou*^ 
puritans or severe moralises, but bceame graduallv 
neglected as the customs of chivalry itself fell into 
disregard; when, of course, the books which breathed 
its spirit, and were written under its influence, ceiiv- 
cd to produce any impression on the public mind, 
and, superseded by belter models of comjiosilion, and 
ovcrwlieimed will) the ridicule of Cervantes, sunk bjf 
degrees into utter contempt and oblivion. 

Other works of amusement, of the same geneial 
class, succeeded the proper romance of chivalry. Of 
these we shall take some notice hereafter ; since w'e 
must here close our general view of the history of 
romance, and proceed briefly to give 86mc account 
of those peculiar to the various European nations. 

II. We can hcio but briefly touch upon a subject 
of great interest and curiosity, the peculiar charac-*‘ ilit differ 
ter and tone, namel), which the romance ol chival-,,^ j 
ry received from the manners and early history ol 
the nations among whom it is found to exist ; and 
the corresponding question, in uliat degice each ap- 
peals to have borrowed from other countric^ tin 
themes of tlicir own minstrels, or to have made use 
of materials common to tiie whole. 

Scandinavia, as was to be expected, may be safely 
consideied as the richest country in Europe in an- 
cient talcs coi responding with the character of ro- 
mance; sometimes composed entirely in poetry oi 
rythm, sometimes in prose, and much inoie ficquenf- 


* IVorks of Roger Ascham, p. 2^4. 4to edition. 

f The Pohticke und Mtliiaric Discourses of the LordDe La Nuwe, pp. b7, 88. Quarto, Loud. IJST. 
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ly in a mixture of prose, narrative, and lyrical effu- 
"^^sions. Their wclI-kno\in Skald** or-bards held a high 
rank in their courts> and roiincib. The character of 
ii good poet was source socond to tluit of a gallant 
leader, and tnuny of the most celebrated champions 
umbitiously eiuleavourod to unite both in their own 
persons. Thoir earlier Sagas or tales approach to 
the credit of real history, and were unquestionably 
meant as such, though, us usual at an early period, 
deba**e(l by the intermixture of those speciosa mira* 
ctilii which the love of the wonderful early introduces 
into the annals of an infant countiy. Tlicrc are, how- 
ever, very many of the sagas, indeed by far the greo^ter 
number of those now known to exist, which mu'!/ be 
considered as falling rather under the class of ficti- 
tious than of real narratives; and which, tlieicfoie, 
belong to our present subject of inquiry. The 
(hnt'pitv^it Sdfra, the ifeimskrinp;ia, the Saga of 
Olat 'rriggwMbon, the Eirbpggia and several 

other*), inuy be considered as liistoricul ; whilst the 
numerous nairativcs referring to the history of the 
Nibilungeii and VoUungi-n are as imaginary as the 
romances which treat oi king Arthur and of Charle- 
magni*. 'fliese singular compositions, short, abrupt^ 
and concise in expiesMon, full of bold nnd even ex- 
travagant metaphor, exhibiting many passages of force- 
ful and rapid descript ion, hold a characU r of their own; 
and while they remind us of the indomitable courage 
and patient endurance of the hardy Scandinavians, at 
once the honour and the terror of Kurope, rise far 
above the tedious and creeping style winch charac- 
terised the minstrel efforts of their successors, whether 
in France or Knglund. In the pine forests also, and 
the frozen mountains of the nocth, there were nursed, 
amid the rehques of expiring paganism, many tradi- 
tions of a character more wild and tcrriMe than the 
fables ol classical Miper^fition ; and these the gloomy 
imagination of the skalds failed not to transfer to 
llicir romantic tales. The late spirit of inquiry which 
has been so widely spread tliroiigli Germany, has al- 
ready begun to throw much liglit cm this neglected 
6torchouMM)r romantic lore, which is worthy ofinuch 
more attention than has }ct been bestowed upon it 
in Britain. It must, however, he rcmaikcd, that al- 
though the north possesses champions and romances 
of its owMi, unknown to southern song, yet, in a later 
age, the inhal)itant.N of these countries borrowed from 
the French niinstrols some of their most popular sub- 
jects ; and hence we find sagas on the subject of Sir 
Tristrem, Sir Percivnl, Sir Ywain, and others, the 
w*cll-kno\vn themes of French and £ngli.sh romance. 
Tlic.^e, however, must necessarily be considered later 
in date, a** well as far inferior in interest, to the sagas 
of genuine northern birth. Mr Hitson has indeed 
quoted their existence as depreciating the preten- 
sions of the northern nations to the possession of 
poems of high antirjuity of their own native growth. 
Had he been ac(|uuinted with the Nonnan^Kiempe^ 
Dahu , a large folio, printed at Stockholm in 1737, 
he would have been satisfied, that out of the nume- 
rous collection of legends respecting the achieve- 
ments of Gothic champions, far the greater part are 
of genuine Norse origin ; and although having many 
toat'ires in common with the romances of southern 
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, arc, in other marked particulars, distinct- ifAmanu*. 
^ id from that class of fictitious composition. 

The country of Germany, lying contiguous 
France, and constantly engaged in friendly and hos-"'^"^'“ 
tile intercourse with that great scat of romantic he- ' 
tion, became, of course, an early partaker in the 
stores which it afforded. The Minnesingers of the 
Holy Empire were a race no less cherished than the 
Troubadours of Provence, or the Minstrels of Nor- 
mandy ; and no less active in availing themselves of 
their indigenous traditions, or importing those of 
other countries, in order to add to their stock of ro- 
mantic fiction. Godfred of Strasburgli composed many 
thousand lines upon the popular subject of Sir Tris- 
tram ; and others have been rquafly copious, both as 
translators and as original authors, upon various sub- 
jects connected with French romance ; but Germany 
possessed materials, partly borrowed from Scandina- 
via, partly peculiar to her own traditional history, as 
well as to that of the Roman empire, which they ap- 
plied to the construction of a cycle of heroes as fa- 
mous in Teutonic song as those of Arthur and of 
Charlemagne in Trance and Britain. 

As in all other cases of the kind, a real conqueror, 
the fame of* whose exploits survived in tradition, was 
adopted as the central object, around whom were to 
be assembled a set of champions, and with wliosc 
history was to be interwoven the various feats of 
courage which they performed, and the adventures 
which they underwent. Tlicodorick King of the 
Goths, called in these romantic legends Didcrick 
of Bern (/. t\ Verona), was selected for this pur- 
po.se by the (icrman Minnesingers. Amongst the 
principal personages introduced are Ezzel, King of 
the Huns, who is no other than the celebrated Atti- 
la ; and Gunter, King of Burgundy, who is identified 
with a (iuntachar of history who really held that king- 
dom. Thegood knight Wolfram de Kschenbachseem^ 
to have been the first whoassembled the scattered tra- 
ditions and minstrel tales concerning these sovereigns 
into one laigc volume of German verse, entitled 
Hclden-Bttch, or the Book of Heroes. In tins the* 
author has availed iiiiribclf of the unlimited licence of 
a romancer ; and has connected witli the history ol 
Didcrick and his chivalry a number of detaclied le- 
gends which had certainly a separate and independ- 
ent existence. Such is the talc of Sigurd the Hvrny^ 
whicli lias the appearance of having originally been 
a Norse Saga. An analysis of this singular piece 
was published by Mr Weber, in a work entitled 
Illustrations of JSorthern Antiquities ^ from the earlier 
Teutonic and Scandinavian Romances ; and the sub- 
ject has been fully illustrated by the publications of 
tlie learned Von der Hagen in Germany, and those 
of the Honourable William Herbert. 

It is here only necessary to say, that Theodorick, 
like Charlemagne and Arthur, is considered in the 
romance as a monarch more celebrated for the va- 
lorous achievements of the brotherhood of chivalry 
whom he has drawn around him than for his own, 
though neither deficient in strength or courage. His 
principal followers have each their discriminatory 
and peculiar attributes. Mcister Hildebrand, the 
Nestor of the band, is, like the Maugis of Charle- 
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Romance, magnc's heroes, a magician as well as a champion. 
Hogan, or Hagan, begot betwixt a morlal and 
a sea*gob)in, is the fierce Achilles of the con-, 
federation. It is the uniform custom of the ro- 
mancers to conclude by a general and overwhelm- 
ing catastrophe, which destroys the whole ring 
of chivalry whose feats they had commemorated. 
The ruin which lloncesvalles brought to the Paladins 
of Charlemagne, and the fatal battle of Camlaii to the 
Knights of the Round Table, fell uppn the warriors 
of Diderick through the revengeful treachery of 
Crimhilda, the wife of Ezzel ; who, in revenge for the 
death of her first husband, and in her inordinate de- 
sire to possess the treasures of the Niflunga or Bur- 
gundians, brought destruction on all these celebrated 
champions. Mr Weber observes that these German 
Hetions differ from the romanccb of French chivalry, 
in the greater ferocity and less refinement of seiiiimcnt 
ascribed to the heroes ; and also in their employing 
to a great extent the machinery of the Duergar, or 
Dwarfs, a subterranean people to whom the Uclden^ 
Buck ascribes much strength and subtilty, as well as 
profound skill in the magic art ; and who seem, to a 
ccitain extent, the prcdecebsors of the European 
fairy. 

It dim Ko Italy, so long the scat of classical learning, and 
ui irit. where that learning was first revived, seems never to 
have strongly embraced the taste for the Gothic ro- 
mance. They received, indeed, the forms and insti- 
tutions of chivalry, but the Italians seem to have 
been in a considerable degree strangers to its spirit, 
nor to have become deeply enamoured of its litera- 
ture. There is an old romance of chivalry proper to 
Italy, call^^d Guer'ma the IVretchcd, but wc doubt 
if oven this be of indigenous growth. Indeed, when 
they did adopt from the French the fashionable tales 
of Charlemagne and his Paladins, they did not at* 
tract the attculion of the classical Italians, until 
Hoiardo, Berm, Pulci, and, above all, the divine Ari- 
osto, condescended to use them as the basis of their 
u ell-known loniaiuic poems; and thus tiie hetitious 
narratives originally composed in metre, and alter re- 
written in prose, were anew decorated with the ho- 
noursof verse. 'I'hc romantic poets of Italy did not even 
disdain to imitate the rambling, diffuse, and episodi- 
cal style proper to the old romance ; and Ariosto, in 
particular, although he torments the reader s atten- 
tion by digressing from one adventure to another, 
delights us, upon frequent perusals, by the extreme 
ingenuity with which he gathers up the broken ends 
of his narrative, and finally weaves them all hand- 
somely together in the same piece. But the merits 
and faults of romantic poetry form themselv^ the 
fruitful subject of a Jong essay. We here only no- 
tice the origin of those celebrated works, as a spe- 
cies of composition arising out of the old romance, 
though surpassing it in regularity, us well as in all 
the beauties of style and diction, 
spmish and With Spain the idea of romance was particularly 
iortu^ucso connected; and the associations which are formed 
Komtncc. ypQji perusing the immortal work ol’ Cervantes, in- 
duce us for a long time to believe that the country of 
Don Quixote must be the very cradle of romantic 
fiction. Yet, if we speak of priority of date, Spain 


was among the last nations in Europe with whom ro« Romance, 
mance became popular. It was not indeed possible 
that, among a people speaking so noble and poetical 
a language, engaged in constant wars, which called 
forth at once thCir courage and their genius, there 
should not exist many historical and romantic bal- 
lads descriptive of their rencounters with the Moors. 

But their native poets seem to have been too much 
en^ged with the events of their own age, or of that 
which h^ just preceded them, to permit of their seek- 
ing subjects in the regions of pure fiction ; and we 
have not heard of a Spanish metrical romance, un- 
less the poems describing the adventures of the Cid. 
should be supposed to have any afiiniiy to that class 
of composition. The Peninsula, however, though 
late in adopting the prevailing taste lor romantic hc- 
tion, gave origin to one particular class, which w'os at 
least as popular as any which had preceded it. Ama* 
dis de Gaul, the production, it would seem, of Vas(‘o 
de Loheira, a Portuguese knight, who lived in the 
fourteenth century, gave a new' turn to the talesof chi- 
valry ; and threw into the shade the French prose ro- 
mances, which, until the appearance of this distin- 
guished work, had been the most popular in Eu- 
rope. 

The author of Am(idi\, in order, perhaps, to faci- 
litate the other changes which he introduced, and to 
avoid rushing against prc'conccivcd ideas of events 
or character, laid aside the worn-out features of Ar- 
thur and Charlemagne, and imagined to himself a 
new dynasty both ol soveieigns and of heroes, to 
whom he ascribed a st^le of manners much moic re- 
fined, and sentiments much more artificial, than had 
occuired to the authors of Pinexal ur Peni/oicsf. 

Lobeira had also taste enough topeiccive, that some 
unity of design would be u great improvement on 
the old romance, where one advent uic is strung to 
another with little connection Irorn the beginning to 
tile and ol the volume , whicli tl)u» concludes, not be- 
cause the plot was winded up, hut because the au- 
thor’s invention, or the printei''* patience, was ex- 
hausted. In the work of the Portuguese author, on 
the contrary, he proposes a certain end, to advance or 
retard which all the ineidents of the work have direct 
reference. This is itie muiriage of Aniadis with On- 
ana, against w'hich a tliousand difficultits arc raised by 
rivals, giants, sorccicis, and all the race ol evil 
powers unlavourablc to chivalry; whilst ihc^e ob««ta- 
cles are removed by the valour of tiu luio, and con- 
stancy of the lieroine, succomed on their part b} 
those friendly sages and blameless sorceresses, whose 
inteiveiition gave so much alarm to the tcndcr-con- 
scienced De Ja Nouc. Lobeira also displaved con- 
siderable attention to the pleasure whu li arises from 
the contrast of character ; and to relieve thatof Ama- 
dis, who IS the very essence of chivalious constancy, 
he has introduced Don (ialaor, his brothci, a gay 
libertine in love, whose adventures form a contrast 
with those of his more serious brother. Above all, 
the Amadis displays an attention to the style and con- 
versation of the piece, which, although its effects are 
now exaggerated and ridiculous, was doubtless at 
the time considered as the pitch of elegance , and 
here were, for the first time, introduced tho'-t h}per- 
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bolical compliments, anti that inthitcd ;intl compH- wo few, always remain uncertain. From the Sax* 
rated structure of Ungua^je, tlichunscof which walks ons we may conclude they had them not; for ihe 
as in a mu8(|U('ifide. * Saxons were the very enemies again:»t whom Ar- 

Thc Anuiilis at Hi.st tM'n'‘i*‘ted only of four books, thur employed his good sword excalihar, that m 
and in that limited ‘.liapo may ho coiisitU red ns a very to say, it there was sach a man, or such a weujioii. 
well eondiieled stor) ; bin additions wtre spcedi- We know, indeed, that the British, like all the 
Jy made wlmdi extended the nuniher to twenty- brandies of the Celtic race, were much attached to 
tour; cont>iiniiig the history of Anitidis subsequent poetry and music, which the nmiieroiis reliquis of 
to Iiis obltiining possession ol Oriana, and down to ancient poetry in Wales, freland, and the Highlands 
his death, as also of his nunu'rous dcscendanth. The bf Scotland, bittficiently evince. Arthur, a name fa- 
thcm»* was not }ct exhausted ; for, as the ancient lo- nious among them, with sonic traditions concerning 
I’l.ineers, when they conunenetd a new woik, eliose the sage Merlin, may have flouted either in 'Aiinorica, 
lor their hero some newly invented Ihiladin of (Miarle- or among the half-British ot the borders of Scotlaiui, 
.lugne, or kniglit of King A i thur, so did llieir sue- and of Cumberland ; and thus preserved, may have 
ee‘*s()rs ailopt u new desrendant of the family of reached the ear of the Norman minstrels, either in 
Aniadis, whose genealogy was thus multiplied lo a tlieir newly conquered dominions, or through their 
^wodigiou*! dc'irree. F«)r an aecoinit of ICsfiftndi/mj neiglibours of Brituniiy. A tlienie of this sort once 
Ffnyim' ml ol (inn'i\ Pahne}iti of Ertglilndy and the discovered, and found acceptable to the popular eur, 
otlu'r lomanees of this class, the reader must he rc- gave rise, ot course, to a tliousand imitations; and 
ki red to the valuable lalxnirs of Mr Southey, who gradually drew around it a cloud of fiction wliith, 
h.is abiidged both Amndis and Palma in with the embellished by such poetry as the minstrels could 
most .Kcurafe attention to the s't3lc and manners of produce, arranged itself by degrees into a system of 
the oiigmal. The books of became so very fabulous history, as the congregated vapours toucii- 

p(}{mkii, as to supersede the elder remunces almost cd by the setting sun, ussuinc the form of battlements 
« iitirely, even at the court of France, where, accord- and towers. We know that the history of Sir 'i^i^- 
mg lo l..:i None, ^ln*ady (juotetl, they were intro- tram, first versified by Thomas the llymer cif Kreil- 
dueed ahou» the feign of Henry II. It was against doiine, was derived from W elsh traditions, thougfi 
the extravagance of these fictions in character, and told by a Suxon poet. In fact, it may be easily sup- 
in style, tint the satire of Cervantes was chiefly di- posed, that tlie romancers of that early period wx‘re 
1 eeted ; and almost all the library of Don Quixote be- more eager to acquire popular siihjixls than doiicute- 
longs to tins class of ronianees, whicli, no doubt, his ly scrupulous of borrowing from their neighbouis;and • 
adieniuies eontiibuted muefi lo put out of fcishioii. when the foundation-stone was once laid, each sub^e- 
In every point of viiwv, I'rance must be considered quent minstrel brought his contribution to tliebuild- 
fls the country in which chivalry and romance ing. '1 he idea of an association of knights asscmhled 
Hniirislu'd in the highest perfection; and the origi- around one miglity sovereign, was so flattering to all 
imIx ol almost all the eat ly romances, whcilier m the ruling pi ince.9 of Kurope, that almost all of them 
prose or >crsc, whether relating to the history of endeavoured to put themselves at the head of some 
>\rtliur or of ( hailemagne, are to be found in Uie similar institution. '1 he historical foundation of tins 
IVeneli language; and other countries posse.sStonly huge superstructure is almost imperceptible. Mi 
H iiiNl.uions iroiTi tin nee. This will not be so sur- Turner bus shown that the evidence ratlur inclines 
piioii-r wlnm it is recollected, that these earlier ro- to prove the acniul existence of King Arthur; and the 
niancL'N were written, not only for the use of the names of Ciawain, his nephew, and of (xeiuiera, his 
rreiich, but of the Fnglisli themselves, amongst whom faithful spouse, ot Mordrud, and Merlin, was preserv- 
Fronch wai* the prevailing language during the n igns ed by Welsli tradition. To the same source may be 
of the Anglo-Norman iiionnichs. Indeed, it lias referred tlu loves of Tristreiii and Ysolde, which, al- 
fiecn ingeniously supposed, and not without niiieh though a separate story, has become, in the later 
.ippareiu probability, that the fame of Ariliiir was romances, amalgamated with that of Arthur. But 
taken hy the French minstnls ^or the f«)uiidation of there can be little doubt that all beyond t lie bare 
their stories in hnnour of the Fnglish king.s who names of the heroes owes its existence to the imagi- 
riumcd over the supported doniinion.s of that Biitisl nation of the romancers 
hero; wlirie, on the other hand, the minstrels who It might be thought that the romances referring to 
lep.iircd to the coast of France, celebrated the prow- the feats of Charlemagne ought to contain more his- 
eshCH of Charlemagne and his twelve peers as a sub- torical truth than those concerning Arthur; since the 
leit more gratifying to those who sat upon his former relate to a well-known monarch and conque- 
throne. It is, perhaps, sonic objection to this ingc- ror^ the latter to a personage of a very doubtful and 
ni )us hi'stdr^, that, as-we have already seen, the but- shadowy existence. But the ronianees concerning 
tie of Hastings was opened hy a minatreJ, who sung both are equally fabulous. Charles had, indeed, an 
the war-song of Roland, the nephew of Charlemagne ; officer named Roland, who was slain with other no- 
so that the Norman duke brought with him to Eng- bles in the field of Roncesvailes, fighting, not against 
land the tales that are supposed, at a much later date, the Saracens or Spaniards, but against the Gascon.^:, 
to have been revived to soothe the national pride of This is the only point upon which the real history of 
the Frcncii minstrels. Charlemagne coincides with that invented for him 

I low the French minstrels came by the tradi- by romancers. Roland was Prefect of Bretagne, and 
iioiial reliquea concerning Arthur and Merlin, on his memory was long preserved in the war-song which 
^'huli they wrought so lung and so largely, must, bore his name. A ral)uIou.s chronicler, calling himself 

10 



ROM 

Romance. Turpin, compiled, in or about the elevcnth^century, 
a romantic history of Charlemagne; but it may be 
doubted whether, in some instances, he has not avail- 
ed himself of the fictions already devised by the early 
romancers, while to those who succeeded them his 
annals afforded matter for new figments. Tnc per- 
sonal character of Charlemagne has suffered con- 
siderably in the hands of the romantic authors, al- 
though they exaggerated his power and his victories. 
He is represented as fond of Hattcry, irritable in his 
temper, ungrateful for the services rendered him by 
his most worthy Faiodins, and u perpetual dupe to 
the treacherous artifices of Count (ian, or Ganelon, 
of Mayence ; a renegade to whom the romancers im- 
pute the defeat at Konccsvalles, and all the other 
misfortunes of the reign of Charles. This unfa- 
vourable view of the Prince, although it may bear 
some features of royalty, neither resembles the real 
character of the conqueror of the Saxons and Lom- 
bards, nor can be easily reconciled with the idea, 
that he was introduced to flatter the personal vanity 
of the princes of the Valois race> by a portrait of tlieir 
great predecessor. 

The circumstance, that Roland was a lieutenant of 
Hiitanny, and the certainty that Marie borrowed 
liom that country the incidents out of which she 
composed her lays, seems tofortify the theory, that the 
French minstrels obtained from that country much 
of ihi'ir most valuable materials ; and that, after all 
that has been said and supposed, the history of Ar- 
tliur probably reached them through the same chan- 
nel. 

The Latin writers of the middle ages afforded 
the Fr'^ncli romancers the themes of these metrical 
legends nhich they liave composed on subjects of 
classical fame. 

The honour of the prose romances of chi\alry, ex- 
clusive ahva}s of the books of Aniadis, belongs cn- 
Miely to the French, and the curious volumes which 
arc now the object of so much research among^t col- 
lectors, are aliiin««t universally printed at Fans. 

I Ho- Kngland, so often conquered, yet fated to leeeivc 

ID mil an accession of strength from each new subjugation, 
cannot boast much of ancient iiieraturepf any kind ; 
and, in the department of which we treat, was total- 
ly inferior to France. The Saxons had, no doubt, 
romances (taking tlie word in its general accepta- 
tion) ; and Air Turner, to whoso researches we are so 
much indebted, has given us tlie abridgment of one 
entitled Caedmon j in which the liero, whose adven- 
tures are told much after the manner of the ancient 
Norse Sagas, encounters, defeats, and finally slays 
an evil being called Grcndcl, who, except in his be- 
ing subject to death, seems a creature of a superna- 
tural description. But the literature of the Saxons 
was destroyed by the success of William the Con- 
queror, and the Norman knights and barons, among 
whom Kngland was in a great measure divided, 
sought amusement, not in the lays of the van- 
quished, but in those composed in their own lan- 
guage. In this point of view, England, as a country, 

^ may lay claim to many of the French romances, 
which were written, indeed, in that language, but for 
the benefit of the court and nobles of England, by 
w’hom French wras still spoken. When the two lan- 
VCIL. VI. PAUT II. 
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guages began to assimilate together, and to form 
the mixed dialect termed the Anglo-Norman, we ^ 
have good aQthority for saying^ that it was easily ap- 
plied to the purpose of romantic fiction, and recited 
In the presence of the nobility. 

Robert dc la Brunne, who composed his History 
of Knyfand about this time, has this remarkable pas- 
sage, which we give, along with the tommentai^y of 
the Editor of iS'/V Ttishem, as it is peculiarly illus- 
trative of the subject wc aie inquiring into. 

• 

Als iliai hai wryten and bayd 
lUf 1 :dli' ill m>n Inglib hjd, 

In bynqilc bpcrlic a« 1 couthe, 

TIi.it i<t lightest in niannc*B uiouthc. 

1 niA(li* nnght lor no diboara, 

Me lor no scggiiurb, no liarpuurs, 

Rot for the Inf ot «ymplc men, 

Tliut btnngc cannot ken ; 

I'oi nmnv it ere tluat Rlr:iii};e Inglis, 

In rynio wutc novir wliAt it is; 

And but tliHi wist wlut it iiiviitt*, 
llis It MiTi' ulk* bcliunic. 

1 intulc It not ior to be pra}bi‘(1, 

Jiot .It the Icwcd men weie ii^scd. 

If It were made in ijmt emiwre, 

Or in Riran^cr'', or cnlerlni^. 

That rede lnj{lis it cil inowc 
Tluit coutliL not hu\c copplcd u koue. 

TIint outhrr in cowee or m iKibton, 

Sum biild hiif bcii f onion ; 

So that Icle nieii tiiat ii lierde 
Suld not Witte howi that it ierdc. 

] \t( in in dk! ijnf; tnh^ 

O/ EntUlomit and qf Ktndalc^ 

Non iham snyi\ rn thai thaim nrot^hi^ 
yiiiil tn thn Atiifiiiff It scNus nvf'Utf 
That mn^ thou hm in Sir Tuthim^ 
i) cr f^istiH it liitn the ^ttitiif 
Ot(i all that IS ot tiMs, 

If men tt wt/d as madt Thomas ; 

Jitit / htir it no man \o jri/y, 

'That of Stmt <o/fh sont avii/. 

So tlhin b.iyin^ bert befoinc, 

Js tli.ire (riMiile lure forlorne; 

'I’luii s.iyd It for piide and nobleye, 

'rh.it were not huylke nb thn. 

And alle th.it ih ii wfhd overwhere, 

Alio that like will now forfArt*. 

Thai bu)d it in mi ipiaiiit In^li*,, 

That niuny wate not wluit it is. 

Therfore licuyi d wlIc the more 
In strdn[;e ryinu to iraiuylc sore 
And niy W'lt wdn niirc thynne: 

So strange spiche to travaylc in ; 

And lorsoth f couth noght 
So Mraiigc Inglia as tiini wpoght. 

And men bisoght me many a tyme 
'J'o tiiriic it hot in light ryiiie. 

'J'litti seyd if I in strange ryinc it turn, 

'J’o liere it many on suld bkorne ; 

Fur in It ere nuines fullc selcouthc, 

'i'hat ere not useil now in nioiitho. 

And therfore, for tiic cuinnionaJto, 

That blythcly wild liatin to me, 

Oil light kngc 1 It began, 

1 or luf 01 the lowed in.iii. 

“ This passage requires some commentary, as the 
sense has been generally mistaken. Robert dc 
Brunne does not mean, as has been supposed, that 
the minstrels who repeated Thomas's romance of 
Sir Trislre?n, disguised the meaning by putting it 
into * quainle IngHs ; but, on the contraiy, that Ken- 
dal and Thomas of Erceldouno did thciiibclves iis(‘ 
such ' yuainte Inglis,* that those who repeated the 
3 M 
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KiMVMnii story wore unable to understand it, or to make it in* 
teili^ible to their hearers. A!»ovc all, he complains 
that, by writing an intricate and compifeated stanza, 
as ‘ ryme corvee, sttart^err, or entrehtce^* it was dif- 
ficult for the (l.\\eur.s to recollect the poem; and 
of Sir Trislrevt, in pnrticulir, heavers that he never 
heacd a pcrle^J recital, because of sonic one ‘ cop* 
itc or stanza, u part was always omitted. Hence 
le argues at length, that he himself, writing not for 
the iiiinslri l or harper, nor to acquire personal fame, 
but solely to instruct the ignorant in the history of 
their country, does well in cliusing a simple struc- 
ture of verse, which they can retain correctly on 
their memory, and a style which is popular and easi- 
ly understood. Besides which, he hints at the ridi- 
cule lie might draw on his poem, should he intro- 
duce the uncouth names of his personages into a 
court!) or refined strain of verse. They were 

fin At iiiiinif-, hilt hart) in verse to bt.Htul. 

While lie arrogates praise to himself for liis choice, 
ill’ e\cuscs I'liomns of I'lrci Idoune and Kendalc for 
ijsing a more ambitious and ornate kind of poetry, 
'fhey wrote lor pride (fame) and for nobles, not 
sucli as these my ignorant hearers.’’ ♦ 

If the editor ol Sir Tristram be correct in his 
commentary, there existed in the time of Thomas de 
Brunne luiiislrels or poets who composed Knglihli 
poetry to be recited in the presence of the great, and 
who, for tliat purpose, used a singularly difficult .stan- 
za, whii li w'us very apt to he mutilated in recitation. 
Su Tiishem, even us it now exists, shows likewise 
that considerable art wa^ resoited to in coii'^truetiiig 
the stanza, and has, from beginning to end, a con- 
cise, quaint, abstract turn of expres'^ion, more like 
the iSiixon poetry than the simple, bold, and dilfusc 
details of the French minstrel. Besides Sir T)i\~ 
hem, there remain, we conceive, two oilier e\am- 
ples (if ** gestes wiitten in quaint Iiiglis” conipo.-cd, 
namel), according to fixed and complicated rules of 
vcise, and with much attention to the language, 
though the elfect produc(*d is far from pleasing. 
They are both of Scottish origin, wliiiii may be ex- 
plained, by recollecting that in the Saxon provinces 
of IScotland, as well us at the court, Norman was 
never used ; and therefore it is probable that the 
English language wan more cultivated in that coun- 
try at an early period than in England itself, win re 
it was for a long time Mqier^eded by that of the con- 
querors. 'riiese romances, entitled Sir (iaxmw, and 
Sir Cohgras, and Sir iialcran of Galloway, have all 
the appearance of being original corapositiuns, and 
display considerable poetical etfoit. But the un- 
couth use of words dragged in fur the sake of allitera- 
tion, and used in secondary and oblique nieaning.s, 
renders tluni extremely har>h in construction, us 
well as ohM'Lire in meaning. 

Ln England it would seem that the difKcultics 
pointed out by l)e la Brunne threw out of fashion this 
ornate kind of coniposition ; and the English min- 
strels had no readier resource than translating from 


the French, who supplied their language at the same liomiuice. 
UiDG with the phrases of chivalry which did not exist 
in English. I'liese compositions presented eiany fa- 
cilities to the minstrel. He could, if possessed of the 
slightest invention, add to theuQ at pleasure, and they 
might as easily be abridged wlien memory failed, or 
occasion required. Accordingly, translations from 
the French fill up the list of English romance. They 
are generally written in short lines rhyming together ; 
though oiKm, by way of variety, the third and sixth 
lines arc made to rhyme together, and the poem is thus 
divided into stanzas of three couplets each. In almost 
all of these legends, reference is made to the ro- 
mance/' that is, some composition in the French lan- 
guage, as to the original authority. Nay, which is very 
singular, tales where the subjects seem to beof English 
growtli^ si^em to have yet existed in French ere the) 
were translated into the language of the country to 
which the heroes belonged. This seems to have 
been the ease with IJornchild, with Guy of IVurrvicu, 
wMth lievis (if Ilfimpton, all of which appear to belong 
originally to England; yet are tlieir earliest histories 
found in tlk* Fieiieh language, or at least the verna- 
cular versions refer to such for their authority. Ever' 
the romance of Richard, England's own Cccur di 
Lion, has perpetual references to the French original 
from which it was translated. It must naturally be 
supposed th.it these translations were inferior to tlie 
originals, and whether it was owing to this cause, oi 
that till' composition of these rhymes was attended 
with too mueli facility, and so fell into the hands ot 
very inferior composeis, it is certain, and is proved 
by the highest authority, that of Chaucer himself, 
that even in his time they had fallen into great con- 
tempt, The Rime if Sir Thopas, which that poet 
introduces as n parody, undoubtedly, of tlie rythmi- 
cal romances of the age, is interrupted by mine host 
Harry Ikiilly with the strongest and most energetic 
expressions of total and absolute contempt. But 
though the minstrels were censured by l)e hi Brunne 
for lack of skill and mcmoi*), and the poems which 
they recited were branded as drafty rliymings,” by 
the far more formidable eeii.sure of C’liaucer, their 
acceptation with the public in gener.d must have been 
favourable, rince, besides many unpublished volumes, 
the two publications of Kitson and Weber bear evi- 
dence of* their popularity. Some original composi- 
tions doubtless occur among so many translations, 
but they are not numerous, and few have been 
preserved. The poem of Sir Kger and Sir Grcmc, 
which seems of i^cottish origin, has no French ori- 
ginal ; nor has any been discovered either of the 
Squire of Low Degree, Sir Kglamonr, Sir Plein- 
damour, or some others. But the French derivation 
of the two last names renders it probable that such 
may exist. 

The minstrels and their compositions seem to 
have fallen into utter contempt about the time of 
Henry Vlll. There is a piteous picture of their 
condition in the person of Uichard Shealc, which it 
is impossible to read without compassion, if we con- 


Sir TrUtrnn, Introduction, pp. Ixi. Ixii. Ixiii. Ixiv. Ixv. Edin. 1804. 
I 



R O M xV N C E. 


nominee sider that he was the preserver at lea^t, iC not the 
-'^author, of the celebrated heroic ballad of Chew/ 
Ckace, at which Sir Philip Sidney’s heart was wont 
to beat as at the sound ot a trumpet. '\ Ins luckless 
minstrel bad been i ubbed on Dunsinore Heath, <ind, 
bliaine to tell, he was unable to persuade tho public 
that a son oi the muses had ever been possessed of the 
twenty pounds wim h he averred he had iost The ac« 
count he gives of the effect upon his spirits is melan- 
choly, and yet ridiculous enough. 

viler niy robbery my memory was so dtciycU, 

I h it I colilt neathcr syng nor lalkt niy wytts wer so dismayde 
My ludacitic was gone, and nil my mvrry tawk, 

1 htr ys bum luarc have btiie iin ab inyrry a** i liawkt , 

But nowL 1 am so Irublydc with pliansib in ni> inyndi , 

Tliat I cannot pUy the inyrry kn*i\L arrordyiig to my kynd 
Yet to tiik thought, I p rseve, ys not the next wayc 
To bring me out oi det, my creditors to paye 
I may well say that 1 hade but will hape, 

I or to lose about thrcscorc puundt it i clape 
The losst ot my inuny did nut greve me so •;or<.. 

Rut the talkc ot the pyplc d>dt grtve me modi mur 
Sum B lydc I was not robih, 1 w is but a iKiig kn ui 
Vi was not possyllt for n niyii trdi bO inutli inony to have , 

In dc it, to biy tiu truthi, tint >s ryghl well knowtnt, 

M It I iicxir hid so niHlii mony ot niyn owcni. 

Rut 1 h id trenddb in 1 ondon, wIk s ii nnyx 1 lan dec! irc, 

Ihat it ill tyms wold kndt me lc Ids worth ot wm, 

\nd sum ag ly n such trtndship I toundi , 

I I u (hci wold 1 lid inc in initiy nyn or uni powndt 
I ht OCC 1 lull wily I ( ini in dtte 1 shdl nitiki rtltcion. 

My w\fT in didc ys a sylk worn in bt her ociupicioii, 

And iyiien cloiiis most thtfly wab htr grcityste triyd, 

Vnd Hi tans ind intrkyttb she boldc bile ware tii it she mad , 

Vb luitis, bniockyb, pirtlytts, bed clutlics ml oihtr tliin 
\s sylk tlircdd and t^Tgynps, skirrts, bindds, and strings 

I roin Jh C knii ot lluli mi Shcolt, 
J/nUt/i Btblwgtaj/uif^iO \JJI p iOl 

Clbewhcre, Shcalo hints tliat he had tru^^tul to hib 
liaip, and to the well known poverty attached to 
those who used that inbtrumcnt, to beai him bate 
thiotigh Duubmure ilcutli At length the oidci oi 
I nglish Liiiiistrclb was foiniall) put down by the act 
ii>th oi Quetn Llizabcth^ classing thtm with stuidy 
beggais and vugahondb , in which di^gi aceful ft How- 
ship tluy only existed in the capacity of hddlcis, who 
accompanied tiicir instiumtnt with then voice 
Such a charuCtei is introduced iii the piny oi Mon- 
Aicur rhoma&t ns the ** pool fiddle i who says his 
songs." Ihc metiicaliom inccb which they i ceiled dUo 
fell into disrepute, though some of the more populai, 
badly abridged and adulterated, continued to be 
published in chap, boo^A, as they arc called About 
hfty or sixty V oars since, a person acquired the nick- 
name of Ilostwal and Lilian from singing that ro- 
mance about the streets of Ldinburgh, which is pro- 
bably the very last instance of the propei minstrel 
crafl. 

If tho metiical romances of England can boast of 
few original compositions, they can show yet fewci 
examples of the prose romance. Sir Thomas Ma- 
lory, indeed, compiled, from various French au- 
thorities, his celebrated Morte d*Afthur, indisputa- 
bly the best pro^e romance the language can boast. 
There is also Atlhurof LtUle Britain j and the Lord 
Beiners compiled the lomancc of the Knifrht of the 
SwUm The books of Amadis were likewise translat- 
ed into Englisl) , but it may be doubted whcMier 
the country in general ever took that deep interest 
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in the perusal of these records of love and honour iiomauLi 
with which they wore greeted in 1 ranee. Their 
number was fewer, and the attention paid to them 
in a country where great political questions began to 
be agitated was much less than when the feudal sys- 
tem still continued in its full vigoui 

in. \Ve should now say something on those various 
kinds of roinmtic fu tions which succeeded to the 
romance of chivalry. But we can only notice hi lefly 
works which have long slumbered in oblivion, and 
which ceitamly aie not worthy to have their sliini- 
bciB disturbed. 

J \cn in the time of Cervantes the pastoral ro- pastoral Ro 
mance, founded upon the Diana of (reoigc ui Mtn-muKL 
tc Mayer, was prevailing to such an extent as made 
it worthy of his satire. It was, indctd, u system 
still more remote from common sense and reality 
than tint of chivaliy itself. lor the maxims of chi- 
valiy, high-strained an 1 absurd as they are, did ac- 
tually intiucmc living beings, niid even the fate ot 
kingdoms If \ma ln dt iuialt' was a he Cion, the 
Chevilier Bayuid was a real f erson Hut the ex- 
istence of an Arc adit, a pastor il region, in which a 
certain t intastic sort ol personages, desperately in 
love, and thinking of nothing else hut their mistresses, 
played upon pipes, and wrolt sonnets liom morning 
to night, yet were supposed all the while to be tend- 
ing then floeks, was loo monotrously ibsuid to be 
long Cl edited oi tolcutcd. 

A numerous, and once most popuhr, class of he- ht 
tions, was that entitled the IIuok liomanie of Uu in intis 
bcicnUenth Ccnfuti/ 

If the ancient Romance of Chiiulu/ has a right to 
be called the parent of those select ind beautiful 
fictions which the genius of the It liiaii poets Ins cn- 
iiehed with such peculiui eli irms^ anotiici of it^ 
dinct descendants, Ifu Hum Romaiut of tfu 
Scventttnth Cenlujij, in, witii few exei ptioim, the 
most dull and tedious spceies of composition 
that evti obtained temporary popularity. ilu 
old lomance of Ileliudoius eiilitied 1 hca^ciK a and 
C /ni//c/ca, bupplied, peilnps, the earliest model ot 
this style of cora[ osition , but it was fiom the ro- 
mances of chivalry tint it derives lU most peculiar 
characteristic 4. A man of a fantastic imagiintion, 

Honoic d Life, kd the way in this »t}le oi compo- 
sition. Being willing to lecord ceitam love n- 
trigucs of a complicated natuic whicii Ind taken 
place m his owu family, and amongst his ii lends, he 
imagined to Inmsclf a species of Arcadia on tlic 
banks of the lagnon, who live for love and for love> 
alone. 1 iiere are two principal stories, said to re- 
present the family history of D'Uife and his brother, 
with about thirty episodes, in which the gallantnti 
and intrigues of Henry IV.’s court are presented 
under borrowed names. Considered by itself, this is 
but an example of the pastoral lomaiicc, but it was 
so popular tint three celebrated Trench autliors, 
Gomberville, Calpicnede, and Madame Seuderi, 
seized the pen, and composed in emuLition many 
interminable folios of heroic romance. 1 1 these in- 
sipid performances, a conventional cli iracti r, and a 
set of family manners and features, arc a-ciibcd to 
the heroes and heroines, although sel eted from dis- 
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itiin^ance rant ftgci and various quarters of tho arorld* Tlio 
heroines are, without exception, models of beauty 

*' ^ and perfection ; and, so well persuaded of it them* 
selves, that to approach them with the most humble 
declaration of love is a crime sufficient to deserve 
the penalty of banishment from their presence; and 
it is well if it is softened to the audacious lover/ by 
permission, or command to live, without which, ah* 
sence and death arc accounteil synonimous. On 
the other hand, the heroes, whatsoever kingdoms 
they have to govern, or ntlier earthly duties to per- 
form, live through these folios for love alone ; and 
the must extraordinary revolutions which can agi- 
tate the world are ascribed to the charms of a 
Mandana or a Stutirn acting upon the crazy un- 
derstanding of their lovers. Nothing can be so 
uninteresting as the frigid extravagance with which 
these lovers express their passion ; or, in their own 
plirnse, nothing can be more freezing than their 
ffames, more creeping Uian their flights of passion. 
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Yet the line of metaphysical gallantry which they nomane« 
exhibited liad its fashion, and a long one, both in " 
France and England. In the latter country they 
continued to be read by our grandmothers during 
the Augustanage of English, and while Addison was 
amusing the world with its wit, and Pope by its 
poetry. The fashion did not decay till about the 
reign of Geoirge I.; and even more lately, Mrs Len- 
nox, patronized by Dr Johnson, wrote a very good 
imitation of Cervantes, entitled, The Female Quixote^ 
which had those works for its basis. They arc now 
totally forgotten. 

The modern romance, so ennobled by the produc- 
tions of so many master hands, would require a long 
disquisition. Put wc can here only name that style 
of composition in which Dc Foe rendered fiction 
more impressive than truth itself, and Swifl could 
render plausible even the grossest impossibilities. 

(n. n.) 


'iiiiMl.in ROSCOMMON, a county in the province of Con- 
in.V* Ireland, bounded on the north by Sligo 

and LtMtrim ; on the east by the river Shannon, 
wliicli separates it from Longford and Westmeath ; 
on the south by Galway ; and on the west by Mayo. 
It is of a very irregular form, extending about fit) 
miles from north to soiitli, at both which extremiries 
its breadth is greatly contracted ; from east to west 
its greatest extent is about 37 miles ; and it contains 
S()<j square miles, or /35(),847 English acres, divided 
into six imronies and 56 parishes. Of these pa- 
rishes, 50 belong to the sec of Elphin, and the rest 
to those of Tuam, Clonfert, and Ardngli. Roscom- 
mon, the county tow'ii, situated near its centre, is in 
north latitude 3.0', west longitude 8'’ 8', about 
89 Engiihli miles W. N. W. of Dublin. 

Muiu’f. country; in some 

places sprinkled with rocks, in many interrupted by 
extensive bogs; but having few hills, except in its 
northern quarter, where the Curlew Mountains form 
its boundary with Sli^'O. In this quarter, at Arig- 
na, coal and iron-works w'ore carried on a few years 
ago, but afterwards discontinued. The soil is for 
the most part rich, incumbent upon limestone, and 
adapted to either tillage or grazing. The rivers arc 
the Shannon and the Suck. The Shannon flows 
along the eastern boundary for about (iO miles, and 
is there navigable for small vessels. In its course it 
forms several fine lakes, of which the most consider, 
able arc L**)ugh8 Ree, llaffin, and Allen. The Suck, 
in like manner, separates this county from (ialway 
on the south and west. Both flow south, and almost 
parallel to each other, till the Suck, turning to the 
cast, jolfis the Shannon a little to the north of Clon- 
fert. Tlicre are several other lakes, tlie largest of 
which is Lough Key, on the north side, distinguish- 
ed for its beautiful scenery of wooded islands and 
iratf surrounding groves. 

Here, as in most parts of Ireland, the estates were 
once very large ; but they have been broken down in 
some instances, by the granting of leases in perpe* 


tuity ; a practice which has given rise to a class of 
landholders, interposed between a few great pro- 
prietors on the one Iiand, and a numerous body of 
cultivators on the other. 

Roscommon is chiefly a grazing-county, and feeds On^ing aail 
some of the best long-horned cattle and long-woolIed '^ 'H^K*^* 
sheep in Ireland, but there arc few dairies. During 
the late w*ar its fine green pastures, under this ma- 
nagement, aftbriled a very ample rent, and tillage 
was therefore conducted on a small .scale ; but the 
plough has been more in request since the peace, 
both here and in other parts of Ireland ; and the soil 
of such rich grazing lands requiring notliing more 
than the common operations of tillage to yield large 
crops, the growth of corn throughout Ireland lias 
been greatly increased. Yet within these few years 
agriculture was here in a very hackw^ard state. 

In Roscommon,'’ says Mr Wakefield, “ I heard of 
horses being yoked to the plough by the tail, but 1 
had not an opportunity of seeing tins curious prae. 
tice. 1 wap, liowevcr, assured by Dean French, that 
it is still common with two- year-old colts in the 
spring." Potatoes, oats, and flux, are the principal 
crops. 

There are no large towns here. The principal Town*, 
are, Hoyle, Roscommon, the county town, Stokes- 
town, and Elphin, the birth-place of Oliver Gold- 
smith; none of which are so considerable as to 
be represented in Parliament; though Roscommon, 

Boyle, and Tulsk, the latter a wretched village, had 
each two representatives in the Irish Parliament. 

The county itself, in which the Catholic interest pre- 
dominates, sends two members to the Parliament of 
the United Kingdom. In 1791 the population was population, 
estimated to be 86,000, nearly all Catholics; and 
by the census of 18S1 the number id 207,777. The 
English and Irish languages are spoken in most parts 

of the county with equal facility Sec the general 

works quoted under the former Irish counties. (aO 
ilOSS-SIIIRE, one of the northern counties 
Scotland, situated between 57® 8' and 57® 59' north ' 
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noM-iliire. latitude, and between 4® and 5® 46' west longitude 
from Greenwich. Including the small county of 
Cromarty, which consists for the most part of de- 
tached tracts surrounded by Kosa-shire, the boun- 
daries arc the sea on the cast and west, the county 
of Sutherland on the north, and Inverness-shire on 
the south. On the east are the Friths of Dornoch, 
Cromarty, and Moray, arms of the sea which run up 
into the interior ; the latter, the mobt considerable, 
washing its south-eastern extremity. The west coast 
is still more indented with similar, though smaller, 
inlets, here called lochs ; of which tho largest are the 
Great and Little Loch Broom, Loch Groinard, Loch 
Ewe, Gareloch, where there has long been a regu- 
larly productive cod-fishery. Loch Terridon, Lochs 
r.KUnt Kisserne and Carron, and Loch Duicli. From north 
to south lloss-shirc extends about 56 miles, and from 
oust to w^^st somewhat more than 70 ; having an area, 
according to the latest authorities, of 12129 square 
miles, or 1,.3()2,560 English acres, without including 
the island of Lewis, one of the Hebrides belonging 
to this county, or the space occupied by the county 
of Cromarty. In tlie Atrriculiurat Survey by Sir 
George Mackenzie, its extent is computed to be 
greater by about half a million of acres. Ross and 
Cromarty contain SB parishes, of which seven are on 
the west coast, and four in the island of Lewis. One 
parish lies within tho bounds of the synod of Glcn- 
elg, and all the rest in that of Ross. Many of these 
parishes arc. very large, but the ministers arc assisted 
in their duties by missionaries maintained by the 
Royal bounty, and the Society for Propagating Chris- 
tian Knowledge. 

Surface. In the Encyefopadia will be found a pretty full 
description of this extensive district, to which we 
must refer, and shall notice here only such circum- 
stances as may be necessary to give a general view 
of its present condition. Excepting a narrow tract 
un the sea- coast on the east, where the soil and cli- 
mate uie not unfavourable to cultivation, the general 
character of Ross-shirc is that of a rugged moun- 
tainous country, interspersed with narrow glens, 
fresh water lakes, and mountain streams, with here 
and there fringes of natural wood, and plantations of 
some extent, and u few gentlemen s seats ; but, upon 
the whole, it is a wild and desolate region, upon 
which a great deal of rain falls in summer, and snow 
in winter, the latter lying among ihg recesses of some 
of the mountains all the year. Including the wood- 
lands, only about 9 acres in 100 arc supposed to be 
susceptible of cultivation. 

r^tucc landed property of Ross-shirc, valued in the 

cess-hooks at L. 75,043, lOs. Bd. Scots, consisted, 
in iSU, of 85 estates, of which 50 were under the 
valuation of L. 500 Scots each, 25 above L.500, and 
below L. 2000, and 10 above L. 2000 ; from ^which 
it would appear that they are generally of great ex- 
tent; the medium size being upwards of 16.000 Eng- 
lish acres. But their value is far from being in pro- 
portion ; the real rent of the lands in that year having 
been L- 91,089, 18s. 8d., and of the houses L.2798, 

Is. 4d. Sterling ; the former affording a mean rental 
for each estate of not quite L. 1072, or about ls.4«d. 

Scatj. per acre. The principal seats are Brahan Castle, Stew- 
art Mackenzie; Tulloch Castle, Davidson; Fowlis 
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Castle, Monro, Bart.; Coul, Mackenzie, Dart. ; No* Ron shin, 
var House, Munro, Bart.; Invergorden Castle, Mao^ 
leod ; Balnagowan, Ross, Bart. ; ^farbat House, Hay 
Mackenzie; Gcanies House, Macleod; Conan House, 

Hector Mackenzie, . Bart. ; Roschaugh, Roderick 
Mackenzie, Bart.; Cromarty House, Ross; and Loch- 
alsh, limes, Bart. 

The occupation of this district in an agricultural Rural Eco- 
view, and the system of management which prevails 
among the tenantry, do not differ materially from 
what we liave already described under Inverness- 
shire and the other Highland counties of Scotland. 

The native farmers hold a few acres ofurnblcland, with 
grazings commonly contiguous, but in some cases at a 
distance ; — raise oats, bear or big, and potatoes ; and 
keep a great many cattle and horses, which arc always 
stunted in tHeir growth for want of food, and in se- 
vere winters many of them perish. Except in seed- 
time and harvest, and while they arc preparing peat 
for (heir winter's fuel, the tenants spend much of 
their time in idleness, or in the practice of illicit dis- 
tillation among their hills, though in some parts, par- 
ticularly on the west coast, also in hshing ; and their 
labour, and that of their cattle, is, generally speak- 
ing, irregular and unproductive. Several of the pro- 
prietors, however, and some farmers brought hither 
from other counties, conduct their farming operations 
upon the most approved system ; and upon the east 
coast all the crops grown in Scotland may be seen 
under excellent cultivation. 8iieep-farming. too, 
notwithstanding the opposition of the small tenantif, 
has been introduced into this as well us most of the 
other Ilighlaml counties. Lenses for nineteen years 
have become common here as in other parts of Scot- 
land. 

The towns are Dingwall, at the bottom of the Frith Town*, 
of Cromarty, Fortrosc, Tain, on the south coast of 
Dornoch Frith ; all royal burghs, but very small 
places, and situated on the east side of the county. 

On the west, the only place of any consideration is 
the village of Ullapool, on th»* banks of Loch Broom, 
built within these thirty years by the British Society 
for extending the Fisheries, &c. at an expcnce of up- 
wards of L. 20,000. But the herring-fishery on this 
coast, always precarious, having failed for several 
years in succession, the inhabitants have been often 
reduced to great distress, and notwithstanding every 
encouragement, many have abandoned it. It remains 
to be seen whether the recent repeal of the salt du- 
ties may not lead to a more spirited and successful 
prosecution of the fisheries, so much to be desired 
for the employment and subsistence of the people of 
this and other parts of the Highlands, who are by 
far too numerous to be employed beneficially in agri- 
culture. Even the loch- fishings, hitherto much ne- 
glected, might be rendered a valuable resource in 
this respect. 

There is scarcely any thing in Ross-shirc that de- I'arfVoiti the 
serves the name of a’ manufacture, except one of a 
somewhat peculiar description, and which may be 
worth notice for that reason. We allude to the 
practice of obtaining tar, so necessary for the shcep- 
stocks of die county, and other purposes, from the 
roots and trunks of the fir-trees found in the mosses. 

These mosses, which arc of great c>tent here, as 
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liorH-dhire well as in maiw Other parts of Scotland, so generally 
II abound in auch materials, that Sir George Macken- 
‘ thinks that more' tar might be thus procured* than 

, would suffice for home consumption. From these 

roots the Russians extract considerable quantities of 
turpentine by n very simple and unexpensive process^ 
described by Dr Ifowison in u recent communication 
to the Highland Society of Scotland. 

Kipriscnta- Ross-shirc, which has about 9O freeholders^ sends 
tioii. 0110 member to Parliament ; and in the elections for 
the Scottish burghs, Dingwiill and Tain are associat- 
ed with Dornoch, Wick, and Kirkwall, and Fortrose 
with Forres, Nairn, and Inverness. The jurisdiction 
of one sheriff extends over this and the shire of Cro- 
marty ; and his substitutes hold their courts at Tain, 
Dingwall, and Fortrose, for the mainland of the 
county, and at Stornoway, in Lewis, fof the islaads 
Topulatiun. politically attached to it. Tho population of the two 
cotinticff of Ross and Cromarty, according to the cen- 
sus of 1801, was ; in 1811 it amounted to 

60,85.3; and in 1821 to 68,828, of which 32,32*1* 
wen* males, and 36, .501' were femalet!. The Jami/trs 
employed in agriculture were 7947; in trade and 
manuiucturcs 3!i.56 ; in otl\er occupations of varioil 
kinds 320.3. 'fhe increase of population from 1811 
to 1821 was 13,48.5. 

See the general works quoted under the former 
Scottish counties, and Sir George Mackenzie's LV- 
neral View of' the Aj^tiatllure of the Counties of Ross 
and Cromartij, Also tluj iuticio CnoMAiiry in this 
Supplement. (a.) 

.Niuaiion UOXnUlUHISl II HE, a county in Scotland, on 
ami noiiml- its south eastern extremity, where 3t meets with 
nries. England, situated between 55'^ 6' and 5.5'^ 4:V north 
latitude, and between 2^ 12' and S’* 7' west longi- 
tude irom (rrccnwicb. It is sonietiiiies called Teviot- 
(Inle, from its principal river the Tcvioi, but impro- 
perly, as it also includes a tract called Liddesdale on 
the south-west, which is unconnected with the Tc- 
viot. Its boundaries arc Berwickshire, from which 
it is separated in part by the river 'Iweed, on the 
north ; Selkirkshire and Dumfries' shire on the west, 
and south-west ; and the English counties of Cumber- 
land and Northumberland on the soiuh-cabt and east. 
Between Berwickshire and Selkirkshire, a .«iiiiull 
tract touches the county of Mid-Lothian ; on the 
south, between Dumfries-shirc and Cumberland, the 
county terminates almost in a point ; on the west it 
surrounds small portions of Selkirkshire in some 
places, and in others projects into tiiat county; and 
it has the Cheviot hills on the cast ; the outline be- 
ing exceedingly irregular on all sides. According 
to the latest authorities, its area is 715 square miles, 
pAtcni ^'^*7,600 English' acres ; containing 30 entire pa- 

rishes, and part of other four, which properly belong 
to the counties adjoining. For the purposes of jus- 
r^iviMoiiK. tice and police, it is divided into the four districts of 
Kelso and Jedburgh on the east, and Melrose and 
Hawick on the west. In an agricultural view, it may 
be' considered as divided into arable land and hilly 
pasture ; the pasture land, estimated at about fths 
of the whole, occupying the eastern, southern, and 
western quarters, and surrounding, in a circular form, 
the arable, which lies on the north and north-east 
sides of the county. 
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Except upon the banks^of the streams, which are Roxburgh- 
commonly of no great width, there is very little level 
or flat land in this district ; and, compared with the 
high grounds in other parts of Scotland, hardly any 
part of it can be said to be mountainous. The 
cultivated districts are beautifully divcrsHied with 
narrow valleys, each traversed by its own rivulet, of- 
ten fringed with wood, and bounded by gentle accli- 
vities ; and the liiiis in pasture are, with few excep- 
tions, clothed in verdure to their very summits. On 
the confines of Northumberland, the most elevated 
quarter, the hills seldom reach the hm'ght of 2000 
feet, but there are many from that height down to 
800 or 1000 feet. The most considerable arc Min- 
to and the Eildon hills, both in the arable division ; 
and Dunion, Uuberslaw, Wisp, llownam Law, Mil- 
lenwoo(\-Fell, Curler-Fell, and Chillhili, in the pas- 
toral districts. Most of tliem having a conical form, 
insulated at (heir base by streamlets, and not rising 
in a continuous range, present very conspicuous ob- 
jects, and at a distance seem higher than they are 
found to be when uppronched. The beauties of the 
natural scciery have, over all the lower grounds, 
been heightened and improved by the wealth and 
industry of its inhabitants ; all this division abound- 
ing in gentlemen’s seats, comfortable, and sometimes 
elegant farm-houses ; the fields inclosed with hedges of 
thorn, and belts of wood, and many spots covered 
with young trees. On the skirts of -the hills, too, cul- 
tivation has made con.sidcrable progress oi' latts as 
much, perhaps, as could be expected in the natural 
circumstances of the country ; but the interior of the 
pastoral district is in general naked, without trees or 
fences, and very thinly inhabited. 

The prevailing soil of the arable land, and over Soii. 
most of the hills, is what is called a sandy loam, 
though of different qualities, 'excellently adopted to 
the turnip culture. Tracts of a clayey nr more 
heavy soil, however, occupy a considerable space, 
especially on the north-west. Clay is also found on 
the north, near the Tweed, where it is rich and fer- 
tile. Moss, marsh, and heath, occur in the south- 
west, and occasionally in other quarters ; but alto- 
gether they cover but a small proportion of the sur- 
face. 

No district in Britain is better supplied with Uners. 
streams, though it has only two that deserve the 
name of rivers, tho Tweed and the Teviot. I'he 
Tweed, which crosses the north part of the county, 
and for part of its course forms the boundary with 
Berwickshire, enters it from Selkirkshire, on the 
north-west, and leaves it below Redden on the north- 
cast ; carrying with it nearly all the waters that pass 
through, or have their source in, this district. Its 
banks, especially neal* Kelso, where it is crossed by 
an elqgant bndge, built about 20 years ago, are per- 
haps equal in richness and beauty to those of any 
river of the same extent in Britain. The Teviot more 
propevlv belongs to this county ; rising and terminat- 
ing within its bounds. It has its source in the south- 
west extremity, near the confines of Dumfries-shire, 
and flowing north-east almost through the middle of 
the district, joins the Tweed, in which its name is 
lost, a little above the town of Kelso. From Ha- 
wick downwards it is a considerable stream, and. 
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Roxburgh- the Tweed, flows through a very fertilcf and well 
cultivated country. The principal Vivulets that fall 
into the Teviot from the south arc Allen, Slittrick, 
Rule, Jed, Oxnam, and Kalo ; and from the north 
and west, Borthwick and Ale. The Liddel and 
Hermitage, which run on the south-west, and whose 
united streams retain the name of Liddel, from which 
this tract is called Liddcsdale, soon leave Roxburgh- 
shire ; and afler forming the boundary between Dum* 
fries-shire and Cumberland, fall into the Csk above 
Longtown. The other streaifks arc the Ettcrick, 
which joins the Tvveed from the south-west as it en- 
ters this county ; another Allen and the Leader, 
which fall into the same river from the north ; and 
the Eden, which, after an easterly course, partly on 
the boundary with Berwickuhire, enters the Tweed' 
on the north-east, a little before it leaves tho coun- 
ty, The Beaumont also rises here among the Che- 
* viot hills on the east, but after a short course, passes 
by Kirkyetholm, and enters Northumberland. Of 
the smaller streams, the Ale, Jed, Rule, and Hermi- 
tage, are distinguished for their natural scenery ; to 
which we may add the Liddel, celebrated by the 
lato Dr Armstrong, a native of Liddcsdale. Tweed ■ 
is the only river frequented by salmon, except at the 
time of spawning, when they arc found in most of 
the other streams. Trout abounds in the Ale, Uulc, 
Jed, and Kale, and there arc a few small Jakes which 
contain perch and pike. 

-Mimnli.. Roxburghshire is not rich in minerals. Coal has 
been found on the Carter Mill, near the borders of 
Northumberland, and in the southern extremity of 
Liddcsdale. It is worked at the latter place, but 
this is too remote to render it of much value to the 
inhabitants of this county, who are chiefly supplied 
with coal from Northumberland. Limestone, which 
abounds in various parts, is not wrought to any ex- 
tent, owing to the? want of coal. Tliere arc excel- 
lent sandstone quarries nt Sprouston on tho Tweed, 
and marl in several parishes, particularly at Eck- 
ford, on the Teviot, and Ednum, near the Tweed. 
Bi^t the use of marl as a manure is confined to a 
narrow circle around the plapes where it is found ; 
lime, of which g much smaller quantity answers the 
purpose, being most in request ; and the lime is al- 
most all like th J coal brought from Northumberland, 
from 20 to SO miles distant from many parts of the 
arable district. 

V»1 nation The valued fent of Roxburghshire is L. 314,66.% 

mill Rental, (jg, 4 .^, Scots, being next to Fife and Perth, the high- 
est in Scotland ; and the real rent of the lands, in 
lSl1,was L. 230,66% 9s. 9d. Sterling, and of the 
houses L. 1 1,308, 6s. Sd. It is one of the few coun- 
ties wliere the rent in Sterling falls below the valua- 
tion in Scots money ; a circumstance which is cer- 
tainly not owing to the want of improvements to sus- 
tain rent, nor to the present rents being too low ; but 
to the mistaken vanity of its land owners, whose rent- 
rolls at the time of the valuation are undcrst&d to 

Kbtatca. have been stated too higi). Of this valuation, which 
in 1811 was divided among 349 estates, about onc- 
third belongs to lands held under entail,* and more 
than two-thirds to families of the name of Kerr, 
Scott, Elliot, and Douglas. The principal proprie- 
tors arc the Dukes of Roxburgh and Buccleuch, 
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and tho Marquises of Lothian and Tweeddale ; but Roxburgh- 
there are 33 estates in all that have a valued rent of 
upwards of L. 2000 Scots eacli ; and 55 more are 
from L. 500 to L. 2000. Yet moderate and small 
properties arc very numerous; the remaining 26I 
estates being under L. 500 Scots. Several of these 
exceeding a valuation of L. 400 Scots, and held of 
the Crown, have been acquired by professional 
farmers, who have thus become freeholders, anil en- 
joy a share of political influence. Among the seats 
in the county, which are too numerous to be men- 
tioned here, the most splendid is Fleurs, the man- 
sion of the Duke of Roxburgh, beautifully seated 
at the confluence of the Tweed and Teviot, near 
Kelso. 

Roxburghshire is divided, for the most part, into Farms, 
larger farms, if we except a few sheep farms^ in the 
Highlands, than any other county in Scotland i many 
of them, consisting of laud partly arable and partly ^ 
pasture, being from 1000 to 3000 acres ; and several 
of these, in some instances, arc in the occupation of 
one tenant. Farms altogether arablo, containing 
from 500 to 1000 acres, arc not uncommon. The 
capital and knowledge required for conducting con- 
cerns so extensive entitle such men to suitabje ac- 
isornmodations irr tiieir houses and fariu-oflices, many 
of which are accordingly laid out and constructed in 
a superior style. Most of the farm servants are mar- 
ried and live in houses apart, set down together ‘in 
some convenient quarter of the farm, each having a 
small garden attached. It is tJie practice here, as 
in other parts of the lowlands of Scotland, to pay 
most of their wages in the produce of the farm, and 
not in money ; every married plougiiman, or Aiad, 
getting a certain quantity of corn, a cow kept, and 
some land allowed for potatoes, and often also for 
flax : he is also commonly alloa cd to keep a pig and 
u few hens. Whatever may be the fluctuation of the 
markets, these hibouiTrs arc thus always provided 
with the nrcchsaries of life ; and the sale of the but- 
ter made from their cow, with its calf, and* the eggs of , 

their poultry, and, if the family be not large, a part of 
their corn, supplies them witli the other articles they 
need ; while they fatten their pigs, and work up the 
flax for the use of their families. No class ol' men 
of their rank are to be compared with these hinds 
for propriety of conduct and frugality ; and few of the 
labouring classes any where are so comfortable and 
contented with their condition. The practice of 
’ paying wages in kind is not, it must bo admitted, 
free from objections ; a little pilfering is somelimti 
detected on the one hand, and a bard master, on the 
other, may be willing to pay in produce of an infe- 
rior quality ; but after all, the long experience that 
has been had of this system over live or six of the 
principal agricultural counties of Scotland, and the 
north of England, warrants us in asserting that it 
works well fur both parties, and ' might have some 
effect in keeping down poor ratos if it prevailed 
more generally among our southern neighbours. 

On the best soils, the rotation of crops is vn-y Uotauon of 
simple, corn being taken every second year w ith a # 

green crop intervening; but, in general, the land 
does not admit of such constant tillage, and iwo-fifthsi, 
or a half, is commonly in pasture from seeds. Cn- 
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Koibur{«h. Jer a six yeart* courte, the most profitable on rather 
weak soilSi ftfi4 in a district where there are ho large 
towns to Airnisb manure^ the rotation from pasture 
is oats^ ternipi, barley or wheats clover and rye* 
grassi pertly cut for hay the first year, but chimy 
pastured with sheep, and then continued in pasture 
two years longer. Under this system the crops are 
almost always good, and the land, instead of being 
exiiausted, is kept in a state of progressive improve- 
ment. Though little of the soil be naturally adapt- 
ed to wheat, yet this grain is now raised to a great 
extent on all the better descriptions of sandy loam ; 
generally after turnips eaten on the ground by sheep, 
which, by their treading, give consistency to the soil, 
as well as leave it greatly enriched by their manure. 
Only a small part is under beans, somewhat more 
under peas^ ; barley has in many instances been su- 
perseded by wheat ; so that wheat and oats arc the 
principal crops of grain; while, whatever be the 
number of acres in corn, nearly half the quan- 
tity is allotted to turnips, and the other half to 
clover and rye-grass. Potatoes occupy but a very 
small 'pai*t of every farm ; and flax, where raised at 
aid, only in small patches for the use of the farm 
servants. The turnip crop, however, has been late- 
ly attacked with a disease which has already begun, 
to make some alteration in the system, leading to 
the more extensive culture of potatoes, and also of 
cabbages. This disease, which has been long known 
in England, hut which was a stranger in this and 
other parts of Scotland H) or 12 'years ago, popular- 
ly known by the name of Jlngers and toest converts 
I he bulb of the turnip, when one has been allowed 
to form, into a shapeless and morbid mass which no 
animal will cat, and becomes putrid, and disappears 
altogether on the first approach of frost. It often 
prevails over extensivo fields, while others adjoining 
escape ; and it seems to make no difference whether 
the land be fresh from pasture or has bSen long in 
tillage. 

sl)f>P nnil pastoral district of this county is occupied 

( iiitli*. excellent breed of sheep called the Cheviot j 


from the general name of the hills on which they feed ; 


for an account of which breed we must refer to the 


Towns and 
Msnufiie- 


Article Aghicultuxb in this Supplements On the 
arable farms, the short-horned cattle and l..cicester 
sheep, neither of them, however, always in u pure 
state, form the principal stock ; and, a^ ao large a 
proportion of even the arable land ia always in 
grata, the number of both is very great. ' By means 
of ti^raips, most^of the disposable stock, whether of 
' cattlb' or sheep, are carried forward till they are 
ready for the butcher ; when the far greater part is 
sent to the weekly market of Morpeth in Northum- 
berland, for the consumption of Newcastle and 
other towns in the north or England. 

The progress which agriculture has made in this 
■district has not been favoured by its situation in 
respect to markets. It has no large towns, and com- 
paratively a small population. Moat of the corn, as 
well as live slock, must, therefore, be carried out of 
the county ; and Bcrwick-upon-Tweed, the nearest 
dbaport, is upwards of 30 miles from much of its 
corn Uhds. 

The towns are Kelso, Jedburgh, Hawick, and Mel- 


rose ; and of the villages the most considerable are Hoxbuigh 
Yetholni and Kirkyeth^ni, hear its cilstern boundary. 

Kelso, pleasantly situated on the north' bank of the 
Tweed, is a well built, cleanly, and cheerful place, con- 
taining near 3000 inhabitants, the capital of this and 
the adjoining county of Berwick. Some branches 
of the leather and woollen manufacture, and that of 
thread, have been long carried on here, with a con- 
siderable brewery. Jedburgh, the county town, si- 
tuated on the rivulet Jed, in the interior, though 
a place of note formerly, has been lortg station- 
ary, if not declining. Hawick, which stands oii the 
Teviot, at the point where it is joined by the Slit- 
trick, is % more thriving place, and has manufac- 
tures of carpeting, stockings, and other sorts of 
woollen goods. ' Melrose, near the south bank of 
tile Tweed, about 10 miles west from Kelso, is no 
otherwise distinguished than for iu abbey. (See 
MatRosE in the £nct/clop£cdia,\ The two Yclholms * 
arc worthy of notice for their fairs, at which a great 
part of the cattle, sheep, and wool, of the county are 
sold ; and Kirkyetholm for being the residence of 
gypsies,* and >1heir principal colony in Scotland. 
Koxburgh, which gives its name to the county, and 
whose castle was ot such importance in the wars be- 
tween England and Scotland, has long since ceased 
to exist, and has left no tr.'ice of its former conse- 
quence. At Jedburgh, Kclsd, Melrose, and the vil- 
lage of Oattonside, there arc some valuable orchards, 
particularly at Jedburgh and Melrose, where some 
very old trees which belonged to their abbeys are 
still remarkably prolific. 

This county, placed on the borders of the two Anritiuiiiit 
kingdoms, the scene of frequent warfare and depre- 
dation, presents the ruins of a great many castles and 
towers, and other remains of an early age. It was 
also distinguished for its^fteligious buildings, of which 
there arc still magnificent remains at Kelso and Jed- 
burgh, as well as at Melrose. 

Roxburghshire, which has about 1 40 freeholders, nep'^'H'nui 
sends one member to Parliament ; and .Tedburgb, its 
only royal burgh, joins with Lauder, liaddingtpn/ 

Dunbar, and North Berwick, in electing another for 
the Scottish burghs. This is one of (he few Scottish 
counties in which there arc regular assessments for 
the poor ; and, not many years ago,*it presented the 
still greater anomalyvif a Scottish clergyman drawing 
tithes in kind. Among the eminent men to whom Eminent 
this district has given birth arc Thomson, Armstrong, 

Lord Kaipes, Elliot, the brave defender of Gibral- 
tar, Leyden, Park, the African traveller, and Wil- 
liam Dawson, the father of the improved agricultufc 
of Scotland. 

The popuh^on, according to the census of 1801, rt’imlaiion. 
was 33,682; in 1811 it amounted to 37,230; and 
in 1821 to 40,892, of which 19,408 were males, and 
2 1 ,484 were females. The famUies employed in agri- 
cult^ were 3613'; in trade and manufaetdrea 2822; 
in alf other occupations 2204. 'J'he increase of po- 
pulation from 1811 to 1821 was 7210. 

See the general works quoted under the former 
Scottish counties, and Douglas' General View of the 
Agriculture Roxburghshire^ (a.) 

RUMFOHD (Count). See Thompson (Sir Ben- 
jamin). 
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' cuui> boim I7^^imr IMM ip 

sjlTauii^ WM deiOQiiM A«Mk P fiMnily <^iio were ori< 
gioetly <bialwi« ftUd wbo lUd eoeompMuidd Penn# in 
i 9$$9 to hb infant colony^ 

He loet hb ftther at an early ago« and jbariog been 
first placed by bb mother at a school kept by the Rer. 
S^Fialey^ho proceeded to finbhhb classical education 
at the College of Prinoeto% and there t^ a degree 
of Bachelor of Arts before he was sixteen. He men 
determined to make the profession pf physio the pur« 
suit of hb Hfoy aud went to study it| first under the 
care pf Dr Redman of Philaddplua» and then at 
Ed^urghf where he was createa a l^tor of Phy- 
sic in 1768 . At the time of hb return from Europe, 
a new school of medicine was about to be founded in 
Philadelphia! and he became Professor oi chemistry 
immedbtely upon bb arrival. In 1776| ha began to 
toke an active part, with the rest of hb countrymen! 
in the political struggle of the da/t and he was cho- 
sen a member of Congress for the state of Pennsyl** 
yania ; in 1777 he was a|mointed Surgeon General to 
the army! and not long after became Physician Oene» 
ral : he also contributed hb bmt efibrts to the imi* 
provement of the intemai government of the state 
which be represented. But he soon withdrew bb at* 
tentiott from political afiUrs! in order to devote it ex- 
clusively to medical and literary subjects! and he 
continued to. be actively engaged in the practice of 
physic for the remainder of h» life. 

In 1776 he married Mbs Julia Stockton of New 
Jersey. He had by her thirteen children! nine of whom 
survived him in respectability and prosperi^. In 
1791! when the two medical colleges of Phibdelphia 
were incorporated into a single universitv! he was 
appointed Professor of the Institutes of Medicine! 
aiM of Clinical Practice. In 1793! he greatly dis* 
tiagubhed himself by the new and apparenthjr suc- 
cessful modes of practice that he introduced in the 
epidemic yellow teveri which was then causing great 
mortality throughout the United States ; and whichy 
shortly befoie hb death! he was induced to believe 
not contagious! but derived from some general causes 
independent of the previous existence of the dbease. 
He died on the ISth of ApriLlSlSv after aa illness 
of five days! of a typhous feveri with some pulmonary 
lymptoms He had for a considerable part of his 
life been threatened with consumption! but had com- 
bated hs attacks with unusual success. Tte number 
of hb writings is considerable in prqporrion to their 
bulk ; the times and the state of society in which ha 
lived being such as to produce rather htipty and spi- 
rited than highly finbbed compoiit9X|||||^ * 

1. Hji inaugira disseriation wai e^ipSed Ds Cba- 
coetione ciBoram in veiUficulo, and cdMhied on ez- 
planatkm of the opinions rebiing to d^estloD! which 
he had learned from Dr Cullen. Bdin. 1763. 

9. Acannu ofth$ EficU qf the Slrgmonium^ Ameir- 
2>ax<.1.1770. 

S. Qa Me Dti/i^ qf Wort in iff conditioned Vleere* 
Med. Ote. Inq. Iv. 1770; addressed to Dr Ruck. 

4. Inwby into the Kntand Hittery MedSciM 
among me fnMane qf North Amerka^ all aimitersary 
oration delivered in 1774. 

VOL. VI. PART iz. 



A Aeeoutit JUmUtioH <m Me 

AMww Saijf I ihM Obterwlkm m iU Ditma cf 

StMary BotjpUalt, 

7 . Inquiry the Ctmie ^ tU htemn qf Bi^ 

mm and JninmiUing Fawi in Fanniy/naiiia. ^m. 
Trans. IL - 

8 . OUsrvatbmr qn Tstamu, 

Inquiry inlo th$ Iqfusnct ^PAysisat Causss 
ths Moral Faeuby. . 

10. Ramstrks on the J^fiot* qf Ardent S^rbs upo^ 
Ae Boi^ and Mtnd. 

11. Jnqairy^ into the Causes and Curs ^ PtUmon^ 

ary Cenvutplieat h lib fdstBeal Inqumes and 06- 
ssrnations, h Pbik 1798> gtWM objMtt in the 
enre of eoaeiaiiptioa. b tp eponatmad cmcbti Md 
arerx thing irhK?hirBl y. fc l nA»ydieBtwtM.«^ 
erdee; nntieipntiM • pmetie. Whtdh hw tMcnn* 
■MDewhnt ftehioMU. in Enginad of Int. jmin^ Amb 
ite Aequont snooeie ae a tmpmujr gdUnMNh Uni 
• nhjMSt i* eontbiNid h the CMond mittiM of the /«. 
qmries, pwUi.h.d 1- 1198 < and bleadfaw ie vagr 
atrong^ tecaanaaadM in the earlier and onlj curdm 
■tagee. Consumption, he obMrr(% in ia 

Aftmea, tboagb ecrofola wareriy aver accnnt and 
it hai aontetimes been known tahedeadr — nMkanb 
catad hr hdhotkn to the nngeoee bdoaging to nfr> 
mily, who haii^of course, no ooManguiiihT Mat cnaJd ’ 
acconnt for a similaritjaf constitution, fise iQlqaa#i^ 
in the whole, of this coUectioil appeared from 1^88 
to 1798 ; a aeooad edition was (lulMlshed, in four vn> 
lames 8 to, 180i; a thifd in 1808, mbed and an* 
larsod, with a eontinuatiea^nf the Hishoriss qf Ae 
YeUon Fever from 1798 tq 1809/ a Dq/inse qf 
BloodlelHng, as a Rsmedyjhr certain Dmasssi A 
Vim <f the State (fMeJuane in Phdadrfyhdni An 
Inquiry into the Scurm qf the uemd Fame qf Suofm 
mer am Autumnal Diseases in the United States/ 
and the recantation hie opinion of tha conlogiottB 
nature of the yoUow fom already meadoned. 

18 . Ii^tmation to Europeans mposstidEmqpme 
to Me l/isdsd 5IMet, in a Letter to a Friend. 

18. Observations on As Peptdalion qfPsnn^fvania. 
14. OhservoAms an Tdbaeeo. 

18. ANtHModeqfInaadtdipgSmll.Pot,n'Loo‘ 
turet Beprinted. 8. PhiL 1798. 

18. jSsiaty on Me StsA qf the Laths and Oretk 
Languages, American MmAOnt condemning % at a 
waste of time, oppraNAfpl to Me poor doncfLwlio 
are tortured into their JWM ef soeadi, to the gdnt 
aoBadd of e humtne.lnd rapnbncan conntiy, and 
•obverdse of a proper inepect for the dghta w beya 
and, coiueqaently, for the rights of man. 

17* Essays, Lutrary, Moral, and PhSosafdeaL 
8vo. 1798: coBtalnincaiepaUioatioBcf dwmalar* 
dele, together with me enthor*! JBeloganam on Dr 
Gnllmnaod on Pro&mor EinoDhoiue, ddhmrad in 
1790aad 1796, and with eema other , miscellaneous 
popeiwof less momenti Ed.ll. 1806. 

48^ Lectures on the Cause qf Animal Lfs, 1791. 

. /I9r Account qf the Sega*' Mapk Tree, Am. Tr, 
m. 1791. . „ 

80. ObsmrvttHens on Ae Black Colour tfA* Ft^o. 
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Am. Tr. IV, ; attributing the blackness to 
icprouy. 

521 , HUlorjfifthe Yellow Fvver. This ce- 

Ic’brated work has been traiibldted into French and 
Spanish ; at the time of its publiciitioD> an almost 
superUitibus dread was entertained by medical nicn 
of the use of the lancet in idiopathic fever; and few 
books have ever had so powerful and extensive an 
effect in altering the general treatment of a disease 
as this history had produced in every part of the 
world ; probably, indeed, it may have carried a num-i 
her of the younger and bolder practitioners into an 
opposite extreme ; but, with respect to tlie author's 
claims to merit on the occasion, it must be allowed 
that the, innovation showed an uncomipon combina- 
tion of courage, with talent and good sense; and the 
accurate description of the disease, that he has given 
us, fully establishes his claim to the character of an 
accurate nosologist. 

a2. On the Symptoms and Cure of Dropsy ^ and esm 
pecially of Water in the Head. 1793t 

23. An Account of the Injlueriza qf' Philadelphia 
in 1789, 1790. 1701. 

24. Observations oit the State of the Body and Mind 
in Old Age. 1794. 

25. Observations on the Nature and Cure Gout 
and Hydrophobia. 1797- 

26. Inquh y into the Cause and Cure of the. Cholera 
Infantum. 1 7.07. 

27 . ObAcri aiions on Cytianche Trachealh. 1797 . 

28. Introductory Lectures. I80J. Kd. 2. 1811 ; 
with ten new introductory lectures, and two lectures 
on the Pleasures of the Senses and of the Mind. 

29. In 1809, he pubUabcd the works of Sydenham 
and of Clcghorn, with jVo/cA, and in 1810 those of 
Pringle and Hilary. , 

30. On Diseases of the Mind. 8. i S12 ; an ela- 
borate work, which had long been impatiently ex- 
pected. 


' ■ ■■■r’ u‘ s’ ■ 

$)• A Letter on Hydrophobia^ 1813; addressed to Rush 
Dr Hosack, and containing additional reasons for ii . 
believing the seat of the disease to be chiefly in the 
blood vessels ; an opinion which, in all probability, 
has at least tended to shorten the sufferings of seve- 
ral individuals on whom the experiment of profuse 
depiction has been tried. 

Dr Rush’s numerous publications obtained him 
many marks of respect from his contemporaries, and , 
procured him admission, as nn lionorary member, in- 
to the most distinguished literary and philosophical 
societies of Europe. His name was familiar to the 
medical world as the Sydenham of America; his ac- 
curate observations and correct discrimination of 
epidemic diseases well entitled him to this distinc- 
tion ; while, in the original energy of his reasoning, 
he far excelled his prototype. His literary and pro- 
fessional character, indeed, appears to liave been 
greatly influenced by the moral and political scnl;- 
ments which were |)rcvalont in his day. A Jove of 
innovation led him to that proud defiance of esta- 
blislied authority which is just as jikely to be perni- 
cious as to be salutary. The study of the learned 
languages he depreciated, in one of liis early essays, 
as unfit for a republican education ; and this was 
the first step to the true Jacobin doctrine, that it 
was iin republican and aristocratical to have received 
any education whatever. In physic, his rejection of 
the prejudices of antiquity was somewhat more con- 
sistent with irioderaifon, and the reform that he at- 
tempted was occasionally more successful than his 
literary speculations; nor can it be denied that there 
arc a multitude of original suggestions in his works, 
which may very probably be found capable of afford- 
ing valuable hints to the lovers of medical experi- 
ments. 

IJosack and Francis iii the Amer. Med. Philos. 
Jlegister. Chalmers's Biographical Diclionanj, XXV. 

8. l.ond, 1816, (a, t.) 


RUSSIAN EMPIRE. 


TThe Article Russia in the Encyclopcedia appears 
to have been drawui up with attention, and, as far as 
it was .founded on the documents collected by Mr 
Tooke^ with accuracy; but the changes that have 
taken place, and the additional information that has 
been communicated, render it necessary to give some 
account, in tills place, of the present state of the 
empire. The principal changes in Europe have 
arisen from the possession of Finland, and the 
erection of Poland into a kingdom under the con- 
trol of Russi.'i. In Asia, some additions of terri- 
tory have been gained from Persia and Artary. 
In America, settlements have been establish^ 
the north-west coast of that continent, and 
^^wms have been made to some extensive tracts of 
'^untry which are supposed to conflict with the 
rights of Great Britain, of tlic United States of Ame- 
rica, or of Spain. 


General View of the Russian Empire. 

The Russian dominions, including I’oland, form RoimJsi and 
a connected territory, extending from the frontiers Extent 
of Germany and Prussi.a eastward to the sea which 
divide.s America from Asia, and beyond that, on tlie 
continent of .America, to an extent hitherto unde- 
fined, and v^ich is likely to become the subject of 
discussion with the other powers established in that 
division of the globe. Its most western point is in 
longitude 18^ 6', and its most eastern in 202"' 26'' 
east from London. Its northern and southern 
boundaries have deep indentations; the extreme 
points of the former are in 78"' north latitude, and of 
the latter 39° ^0'. The extent of this empire has 
been calculated by different writers with consi- 
derable variations. Some have included the moun- 
tains of Caucasus, others the whole of the Cos- 
pian Sea; w'hilst some, again, have omitted the 
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Rusbidii one and not the other. The comparative ^results of 
tile several colculationsi and (he modes by nvhicli they 
have been conducted, lead to the conclusion, that 
an extent of 7^350,000 English square miles, or 
4,704,000,000 acres, is tlie nearest approximation to 
accuracy. The whole of China is not equal to two- 
thirds of Russia ; and the [lornaii Empire, at the pe- 
riod of its gresite.st extension, did not comprehend 
more than one-fourth of the territory now subject to 
that power^* The extent of the European portion 
of her dominions is only calculated at about one- 
fiilh part of the whole. 

inoculation. q'jjg increase of population in Russia appears to 
Jiave been etjiial to tluit of any other European coun- ^ 
try. The accounts w<*rc very imperfectly kept be- ‘ 
lore the year 179^>t as neither the females nor the 
j>ri\ilcgc<l classes were noticed. By estimates, foiind- 
e<l upon the return of taxable males, the inliabitants 
were calculated to have Ijeen, in 1723, ll,73h',67(i; 
in 1743, 13f)53,l0l ; in 1763, 1 7,886,1. 3<); and in 
1783. !25.182,iilk 

'Fhe Memoht of the Academy of Petersburg give 
ili(* population of tlie following years till 1805, tlius: 

Year. l*opiilali4in. 

lu 1800 33,159.860 

180 J 34,01.3,357 

1802 31.893,828 

1803 3.1,131,177 

1801 36,013,183 


In these .account'^, the inhabitants of Moscow and 
Petersburg, the military and tlicir families, and the 
wandering tribes, {unountiiig to 2,900,000 persons, 
were not included. With the addition of tliose classes, 
the result of tlie c<ilculatu||||||Bave, as the whole nuin- 
her of inhabitants, ll,25jPi3. 

The Ibllowiiig T;i])le is formed from the reports 
published by the S^nod (which, however, includes 
only the members of tJie Orthodox Creek church), 
and shows the rate of the progressive increase of the 
population, as far as relates to that most numerous 
proportion of the people. 


jBirths 
Deaths 
Death.s of 
Persons 
above IOC 
[years old 


laod. 

1810. 

1810. 

1820. 

2f)9,057 

320,.389 

329.683 

317,805+ 

1,361,286 

1,371., 926 

1,457,606 

1,570,.3991: 

818,585 

903,380 

820, .383 

917,680§ 

293 

350 

689 

807 


Taking the account of the population, as mAA 
before, to have been in the yeai» 1806 - 41,258, 4OT 
And inferring an annual increase by ex- 
cess of births over deaths at 500,000 
from 1806 to 1822, being 16 years. 


- - - 8 , 000,000 
nd ror acquired territory, viz. 
in 1807, Bialy stock, . . 219,050 

1809, Finland, . . 1,101,898 

1812, Caucasus provinces, - 1 20,0()o 

— — Moldaw and Bessarabia, 3l(h(HX) 

1815, Tlie portion of Poland, 3,472,500 


We estimate tlie inhabitants of tliis em- 

- - - 51,476,931 


This vast population consists of beveral distinct 
races, which have been classed and c^ilciilated 
by several different writers under the following 
heads ; || 

Isti ^clavunians. These, comprehending thfc in- nifflrcnt 
habitants of Russia, Poland, Lithuania, and Cour- Races, 
land, are estimated at 14,930,000. 

2d, Pint. These consist of the chief residents of 
Finland^ Liv^onia, Lapland, and some other trilu^s, 
which together amount to about 2,360,000. 

3d, Tartars. They comprehend several tribes, 
and a great number of subdivisions of tribes. The 
Tartars proper are divided into fourteen different 
branches ; the Noggiers into six ; bevsides which are » 

the Kirgusiens, the Aralians, the Chewensens, the 
Biicharen.s, the Bashirs, the Teleiites, and the Ja- 
kutes, who are taken togetlicr at 1,800,000. 

Uh, The Caucasians, which comprehend tlie 
Ischerkessens, the Awcheses, the Lesghies, the O*.. . ‘ ^ 

setts, and Kistenses, estimated at 1,300,00Q. , 

5lfi, Mon^ids^ Under this head are comprehend- " ^ 

ed the Mongols proper, the Calmucks, tlie Bnritens, . * 

ami the Kuriles, siippo'^cd to amount to 350,000 * 

only. 

6f//, The Mandshur^, in two branches, viz. Tun- j 

gusens and Lamutes, whose numbers do not exceed ^ 

80,000. 

7///, Polar People, comprehending .Samoiedes, 

Korjacks, Ostj.icks, Kamschats, and some smaller 
tribch, whose whole numbers are not more than 
300,000. 

8f//, The Colonists. These include the various 
foreigners established in the empire with peculiar 
rights. The Jews amount to about 500,000 ; tlie 
Germans to 250,000 ; and the other Europeans ahd 
Asiatics to about 750,000; making together, under 
this head, 1,500,000. 

The comparative religious classes in the Russian Kclif^ion. 
dominions have been recently stated as follow : 


* See Kraft, Sur la Surface Geometrique de la Eussie. Ntyvis Act. Petersh. T. I, p. 389-— 400. 
f It appears that the marriages in 1820 were fewer by 22,470 than in the year 181 9. 

% The births of 1820 exceeded those of 1819 by 48,265. 

§ llie dekths of 1820 were fewer than those of 1819 by 1429. 

II J. B. Gcorgi Besc/irci6ung aller Nalionen des Russischen Reichs. Hempefs and Geiblcr\ AlMdung 
und Beschreibung der Volker anicr Alexander. Le Peufie* de la Russie, par le Comte CIi. de Rcchberg. 



; Btjsria’if 


ttuMian Orthodox CMwjtSlurch^ 40j9dl^00Q 
Catholics aillduidtBdKhtsek^^ 5,990>000 
Lutherans^ - - 2,i00,000 

Refonned or Calvinista, 82,800 

Armenians^ - - 68,000 

Hernhutera, - - 0,200 

Mennonitea, « « O'jOOO 

Christians, - - 

Mahomcdans, 

Jews, • • - 

Worshippers of the Grand Lama^ 
Schamans or Heathens, 


adNimcetotherecpiktiolii They 

haVtl^hdUcgesf^ edocalkMt; semidinttUEhe, and two 


. 48,902,000 
3 , 100,000 

500.000 

300.000 

600.000 

53,402,000 


The pecmle of Great and Little Russia, the Cos* 
sacks, tne Greeks, Amauts, Walachians, Moldavians, 
and Bulgarians, adUiere to the Greek ^nrch. The 
Catholics are chiefly in Poland and Lithuania, and 
«imong the colonists. The Lutherans are to be 
fonnd mostly in Finland, Courland, and Esthonia, 
and among the Gemuin colonists. The Armenians 
arc mostly in the southern part of the Asiatic divi* 
sion of Russia, in the vidmty of Astrochan. The 
Calvinists, Hemhuters, Mennonites, arc nil colo« 
nists, except a few in Poland. Tartary contains 
chiefly Manomedans. Schamanism or idolatry is 
practised by the Samoiodes and otlicr Polar tribes. 

All religious sects, whether Christians or others, 
ei^oy equm civil riglits ; and the same protection in 
the exercise of their various modes of devotion* 
The predominant party, the Greek church, possess 
about 70,000 places of worship, which are served by 
about 1^,000 secular disrgy. There are 480 mo- 
nasteries, and 156 niuuisiries, under the direction of 


adNmcetotheregokticliiofihin^ They 

edocalkMt; sevtndinuUEhs, and two ^n^P*** 
mtii^s. The mufti of Ufk onjoys a stipend 
1500 roubles from the crown, and hM two mullahs in 
CmbM The mufti of Taurus has joined with him 
a eadij an effendi, and five olemasj who regulate re- 
lijpoas aflairs, and administer the laws in that pro- 
vmoe. 

The worshippers of the Grand Lama luve their 
principal religious establishment at Damn, in the 
province of Udinsk. Their priests are numerous, 
and, in the province of Irkurzk alone, are said to be 
near 300, where they are very successful in making 
converts among the wandering tribes. 

The inhabitants of Russia arc divided into theOiflcrmt 
following classes or ranks ; for though all offices f 
are equally open to every description of subjects, 
yet exdusive privileges are enjoyea by some numer- 
ous bodies* 

The Nobles in Russia, though distinguished by Nobler 
the several titles of prince, count, or baron, are all 
i^n an equal footing, and enjoy equal privileges. 

Their persons and lands are &eed from taxation ; 
they are exempted from the recruiting ballot ; and 
are not subject to bodily penalties. These exemp- 
tions arc, however, more apparent than real; for 
tliough their lands and persons are not taxable, yet 
a capitation tax, at the will of the government, may 
be imposed on their slaves, who form the most va- 
luable part of their possessions. Though not in 
lierson compelled to serve in the army, yet they are 
bound to furnish from their slaves a number of re- 
cruits in proportion to the demands of the service. 

In some of the more recently acquired provinceb, 
such as Livmiia, Esthonii^ and in Poland, the noblcb 


the regular der^. The' whole are govei ned by a 
Consistory, of which the Emperor is perpetual presi- 
dent, and which is divided into three clepartments; 
and these again into thirty*aix sections or dioceses. 
The learning of the inferior cler|^ is vei^ inconsi- 
derable ; many of them can merdy repeat by rote a 
few established prayers, can scarcely read, and much 
less write. They are allowed to marry once, but 
not after becoming widbwers. Their sons must all 
be devoted to the ecclesiastical profession. They 
are generally paid small stipends by the govern- 
ment ; but some few of. them enjoy landed proper- 
ty attached to their benefices. A ft w men of learn- 
ing are to be found among the higher ranks of the 
dergy ; but their number and acquirements have 
never been ve^ distinrashed. 

The Catholic chure^ mvemed by a Consistory, 
comprehends one ardibiAopric, six bishoprics, and 
about forty religums establishments bdonging to 
the several orders of Benedictines, Frandscans, Car- 
mdites, Bernardines, and Trinitarians. 

The Lutherans, established in Finland, in Cour- 
land, and Livonia, are under the superintendence of 
thei|«;M|dpeciive Consistories, eadi of which has a 
liiahop as their president. 

The other regions Christian denominations are 
rather voluntary associations, recognized by the 
state, than, properly spedcing, established ecclesias- 
tical communities. 

Few of the Mahomedans are very rigid in their 


liave, or rather exerdse^|^r privileges, extending 
even to the power of UflBd death, over their vas- 
sals ; but these powers fVom custom and gene- 
ral acquiescence much more than from the existing 
law. 

The Clergy are exempt from taxation, and from CUr^'v. 
I orporal pimishment ; which privileges are extended 
to each eldest son, who must, however, though his 
father is excused, t^c the risk of being called upon 
for military ibtovice. 

The Citizens are 'divided into three guilds orCitizcnfi 
classes, according to the amount of capital they pos- 
sess ; and have sotne most whimsical privileges pro- 
portioned to their rank. Those of the first rank, 
with a capital of from 10,000 to 50,000 roubles, 
may carry on home or foreign trade; may be owners 
of wips ; may drive a carriage with two horses ; and 
are exempt ftom corporal punishment. The mem- 
bers of the second guild, possessing a capital of from 
5000 to 10,000 roubles, can only carry on home 
trade, but enjoy all the other rights of the first 
guild* The members of the Aird guild must enjoy 
a capital between 1000 and 5000 roubles ; they may 
carry on retail trades, be proprietors of barges and 
boats, keep taverns, and drive one horse, though 
not in a coach ; but are not exempt from corporal 
punishments. Besides these there are the foreign 
and designated citizens. In this class is compre- 
hended each person who has twice served any civic 
office; learned men and artists who can produce 





KuMii& 

Kmpiie. 


biiitikMi.wW 

^ from 100iOIXn9200,OODxm9Lbl«^ IftMiMlft 
that keq^ iH^ahopi^ and fllii{^ 09 memi that itaa the sea^ 
These may hamess twai, or ftot horses to a coach ; 
may possess country houses and gardens; may own 
ships ; and are exempt from bodily penalties. None 
of the trading classes are exempt from the mllitaiy 
conscription ; but they are allowed to procure suh« 
stitutes. 


riQsantfi « j|3ie next class is that of the Peasants or llree Ipha* 
bitants of the country. In Uiis rank ore included^ 
lst| The ancient race of proprietors who cultivate 
their own lands, but do not enjoy the right of possess- 
ing slaves. The males of this description amount to 
about 1,150>000. 2d, The Tai*tars, the Bashirs, and 
several other races, less numerous, to the south of Si- 
beria, who are all proprietors of the lands they cul- 
tivate. 3d, The peasants of Finland. Since the ac- 
quisition of New Finland, the privileges enjoyed by 
the peasants of that country, under the Swedish go* 
vemment, have been continued, and confirmed to 
them ; and the same rights granted to those of Old 
Finland, where all arc now either proprietors or 
renters. 4th, The colonists, consisting of foreign fami* 
lies of agriculturists, who are proprietors of me lands 
they cultivate, and whose niimber is about 65,000* 
3th The military colonists. These are soldiers who, 
after having served a prescribed period, have had 
land given to them, and a capital sufficient to cull' vale 
it, in the southern provinces. And lastly, llie fVee 
cultivators, a new class, founded by the present 
Emperor in 1803. They comprehend several vil- 
lages, which have been liberate as an experiment. 
The number of individuals in I8l0 was 13,757« since 
which period they have rapidly increased, and are 
said now to be near 20,000. 

The class next below tj^pse is that of the Serfs. 
They are chiefly peasants on the Crown lands, or of 
the province of Livonia. The first of these, the 
Crown peasants, amount to near 12,000,000, some 
of whom labour in the fields, the others^ in the 
mines and manufactories. The lot of tliis class 
seems to be placed on the confines betwixt liberty 
and slavery. They may rise to the rank of citizens, 
they may acquire property, they enjoy the protec- 


t 
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tioil of the lawfi 4^ ttuder some restrictioiui/li^ 
quit their resnpeiieetrto Atrfn (pnployment for aljE* 
imted time; ^^t they am liable to be hired to the 
service of m* mines, or to be sold. Although the 
Empress Catherine rarely gave these peasants away 
as presents to favourites^ and the present Emperor 
has never done so, yet there is no legal security 
i^piinst the practice ; and consequently their condi- 
tion is scarcely less precamus than it was formerly 
Tho peasants of Livonia, amounting to about 
560|000, were slaves until the year 1804, when 
they first obtained the rights of serfs. They ore 
now subject to some peculiar claims, but those 
claims are fixed, and they cannot be removed from 
the soil without their own consent. 

The last and most numerous class is that of the Slaves. 
Slaves. These amounted, itt 1782, to 6,678iOOO 
males, and at present ore estimated to include 
23,000,000 persons. They ifte in law considered 
08 iiings, not as persons; may be bought, sold, or 
exdumg^, with no more restrictions than are en- 
acted in dealing for cattle ; and have tio otlicr pro- 
tection against their masters than what is created by 
a regard to their pecuniary bitercst. They belong 
to the nobles, or to such civil or military officers as 
ha^e acquired the right of posbcssing them. The> 
are divided into agriculture, mining, manufaciur- 
ing, or domestic slaves, and have dietr condition 
oi^ improved when drawn for military service^ 

ne accounts of the agricultural ancl maiiufoctur- Produciioin, 
ing productions of Hussia are fully detailed in ^e Commerce, 
article o£ ^e Encyclopedia already mentioned. They 
have undergone very fow alterations in their n^i^ 
ture since that article was writt^ ; and, consequent- 
ly, only that their amount has increased with the in- 
crease of population and the extension of territory, 
no other notice seems here to be required beyond 
the value of tlic imports and exports at difl&rent ^ 
periods. 

The following Table exhibits a view of the Im- 
ports into, and Exports from, the whole of the Rus- 
sian dominions, by sea and by land, in bank assig- 
nation roubles, estimated at four francs each, at se- 
veral periods : 


Year. 

Imporci. 

Exports, 

Together. 

Value la Pounds 
Stading. 

1797 

1802 

1803 

1805 

1819 

86,980411 

86,880,094 

55,557,675 

55,5^,1ia. 

167.599,005 

54,601,368 
6S,*77,t59 
67,148,648 
• 73,434.095 

310,589,810 

91,581,479 

119,607,858 

122,706,818 

127,963,813 

878,188,310 

15«268,570 

19,984,642 

20.451,058 

81,277,152 

66,581,235 


The chief exports aik corn, hemp, tallow, flax, monarchies, the exercise of power is tempered ancl 
flax-seed, iron, furs, linen goods, live cattle, timber, somewhat moderated by the rights and privileges 
and potash. The principal imports are cotton and to wfaidi many bodies in different provinces have, 
woollen goods, wines, dyers' drugs, raw silk, cotton by long established usage, such claims as would 
wool, tea, sugar, cofiee, salt, silk goods, fruit, and be dangerous to the monarch to infoinge. In the 
foreign sQver coin. administration of the government, there is an uni- 

(sovern- Government of Russia is an absolute heredi- formity preserved throughout all the several pro- 

ment. tary monarchy, in which the Emperor is the sole vinces, and in the different branches into which the 
framer of the laws ; but, as in other absolute executive poWer is divided. The Emperor, through 




m 





Kusiuan the directing •eniite;i imuefi his uknses or laws to the 
Hmurt* ^ Governors of the sc'vorul i>roviiices ; which laws are 
executed by a Boards divided into Hcctiona, of which 
they are presidents. Bcbides the civile there is a 
military governor in each dcpartmciitj to wlioin 
alone the affairs of the army are intrusted. There 
arc doviationfe from this regularity of nystem among 
some tribes of Cosbacks, who are ruled by their he- 
reditary ehiefs^ and among the ruder clabscn. The 
ministers me appointed to different branches, deno- 
ininjted Foreign Affairs, War, Marine, Interior, In- 
struction, Finance, Justice, Police, Agriculture, and 
Ecclesiastical. 

l.aw. The Civil and Criminal codes of UuNsia arc very 

imperfect, notwithstanding the efforts directed to- 
wards Its improvement by the Empress Catherine, 
and the more practical, but unfinished attempt of 
the present I'anperor. In the cities, two burgo- 
masters and four counsellors ; and in the country, 
one justice, with tno noble and two ])lebeian pro- 
pi letors, fojin tribunals of the first instance. From 
these, appeals may be mmle to biglier courts in the 
several provinces ; yul from tliein again to the 
supreme tribunals at Si Petersburg or .Moscow. 
Among the less civili/ed people*, great deviations 
from this system arc still indulged ; and their chiefs 
exercibc an hereditary piiWer in < i\ il as well as in eri- 
minal matters^ over tlieir sever, il ti ibcs. A kind of 
Court of Conscience exists in most places, wliieli 
hears verbal comtilaintb ; acts as arfiiters in differ- 
ences about smaller iiiatteis , and exercises power in 
behalf of minora and imbeciles. 


paid to thm in sUver money. Thisstateof Rfudan 
dabt> for ao extensive and so numerottsly peopled a 
country, may not appear very heavy ; but in Kussia, 
there is only paper money tp circulation, and the 
constant drain to pay the interest of the debt in the 
precious metaU, makes the difficulty of returning to 
a metallic currency almost insurmountable. The 
project of a sinking fund was adopted in I 8 I 7 , but 
it has hitherto made but a blight progress in redeem- 
ing (he debt, or in diminishing the quantity of 1 ^- 
culnting paper ; m Inch is not at the present period 
worth one-fourth of its nuininal value. 

The increase of the Russian array has fur exceed- Arn.x 
cd what lias been experienced in either the territory, 
the population, or the revenue of the empire. 

Czar Peter J. in 1687 h.ul of regular troops 10,00C) 


Emperor Peter 1. in 17'^ 4 108.350 

KmprcRS Elizabeth in 1717 162,750 

Empress Catherine in 1771 1P8, lo7 

in 1786 263,662 

Emperor Paulin 1800 368,715 

Emperor Alexander in 1805 428,287 

— in 1820 989,117 


At the last of tliest* periods the land force w'a** 
composed of the following descriptions of troops ; 

Men. 

189 regiments and 565 battalions infantry 613,722 
76>egimeiits ami ^63 srpiadrons cavalry 
30 battalions artillery 47,088 


Financis. • Finances of the Russian empire are not sub- Extra corps 27,032 

mitted to gonerul inspection with the saiiie freedom. Irregular troops (horse and foot) 105,5 ^ I 

nor with the same accuracy, as is now practised by (Jarrison troops 77,000 

most other governments. The great depreciation ■ ■ — 


experienced in the paper currency creates some . 989,117 

* difficulty in ascertaining the amount of the income, 

expenditure, and national debt. Besides the pty- Resides this prodigious force, a national guard, or nii- 
meiitb in money, so many personal services and If iia, ib urgnnibed mall parts of the empire, except in 
other benefits are derived to the crown, that the Siberia and the two northern ICuropeati provinces. 


bare [irodtice of the taxes falls considerably short 
^ of tlie effective reveiuie which is extratted by the 
government. The chief taxes are the cajiitatioii- 
tax of two roubles from each peasant, and five from 
each burgher; the property-tax of If perunL on 
the capital of the traders ; and the duties on the im- 
portation of foreign gooils. I’he other niatcnal 
sources of revenue are, the monopoly of distilled 
corn spirits ; the profits of the coinage, of postage, 
and of stamped paper ; and the bale of wood from 
the annual cuttings of the royal forests. Tlicse se- 
veral brandies have been estimated to have afforded. 


The expel ice of this vastfor(*eis very small ; the ar- 
ticles for their equipment, provisioning, and arming, 
being of the thcapesr and coarsest kind; and as the re- 
cruits are p'xx:n*-cd bj ballot, and the pay of officers 
and men i** low, the whole expence of theestablishmem 
is only 20,000,000 roubles, or about L. 3,000,000 
Sterling. The institutions for military education are 
fully commensurate to the extent of the force. In 
tlie Cadets-house at Petersburg are LOOO youths; 
and the whole number in the empire, under appro- 
priate instruction for the military profession, amount 
to nearly 3000. 


in Uic year 1820, about thirteen or fourteen millions 
Sterling, including tlie kingdom of Poland. The 
expellees of the state, for many years, exceeded 
the income; and thus the public debt has been 
(Constantly increasing ; but, it is said, the revenue 
now equals, or rather cxeeedb the expenditure. The 
national debt is supposed to amount to 1,000,000,000 
roubles, or about L. KiO, 000,000 Sterling. One- 
half of this is believed to consist in the government 
paper roubles, which have been issucil at a gradual- 
ly increasing depreciation. The other half, or fund- 
ed debt, is principally owing to foreigners, and the 


The navy of Russia has been neglected ; and al- n iy a i ..n. 
though tlie present force is equal to what existed in 
1813, yet its character is much inferior, as many of 
the ships are become old. Very little timber of the 
best quality is to be found in the Rubsian territory ; 
but every other article, required for a navy, is abun- 
dantly and cheaply supplied from domestic bourccb. 

The fleet consists of 32 ships of the line, 18 fri- 
gates, 6 cutters, 7 brigs, 25 floating batteries, 121 
gun-boats, and numerous armed small crafl. Tins 
fbree is divided between the Baltic, the Caspian, 
and the Black Seas. The whole number of officers. 





i'uTope&B seamen^ and marines, with which tba flcat is man- 
llussw. ig about 32,000, ,who arb obtained by ballot 

from the seafaring people of the maritime pro- 
vinces. The naval ports arc at Cronstadt, llevel, 
Sweaborg, and Kotschensalm, on the Baltic ; at Arch- 
angel, on the White Sea ; at Nikolajew, Scwastopcl, 
Taganrog, and Cher«4on, on the Black Sea ; and at 
Astrachan, on the Caspian. 

Having thus given a view of tlie general condi- 
tion and circumstances of the Hiissiaii empire, in 
those respects in 'ahJch alterations have taken place 
nince the article in the llnctfchperdia was written ; 
we may now proceed to a more particular descrij)- 
tion of its members and divisions. 


ClTROPKAN- Russiv, IVCLUDINf. THE DEPENDENT 

Kingdom of Poland. 

The grand division of Eurojiean Uussia is into six 
provinces, viz. 


I'he inbabitaiits in this province are nearly one to 
twenty-four acres of land. The chief cities in the go- 
vcriiinent of Moscow are, first, Moscow, one of the 
capitals of the empire, nearly the whole of which 
was destroyed by the fire in 1812, when the French 
troops were in 2>os&cssion of it. It has been since 
rebuilt in a great 2)art, as far as regards the dweU- 
ings of individuals, but many of the public edifices 
It thus appears, that in the whole of European J''** There are Jiow rebuilt upwards 

Uiissla the density of the population is somcvvJiat *”^00 churches, more thim 9000 houses, and be- 
less than ‘21 iiersons to each scpiare mile, or nearly J-wen 6000 and 7000 booths* Ihe number of in- 
one person to English statute acres. habitants in the summer of 1830 was about 200,000 ; 

The East Sea province is divided into the follow'- fnllowiiig winter, when the nobles, with 

jnff governments, viz. nuvnerous establishments of domestics and 

^ ® * * slaves, took up their residence in the city, they are 

said to have l>eeii increased to about 30,000. The 
city of Kolomna contains 3800 inhabitants, Ser- 
puchow 554-0, Wereja 5941, and Moshaish 3944; 
all tlie others have less than 3000 inhabitants. 
tlie government of Smolcnsko, the city of that namllr 
contains about 1 2,000 {persons, Weasma 11.50. Ples- 
kow contains 10,000, and Toropez 12,000 inhabit- 
ants. Novugorod has 10,000, and .Storaja Rii^isa 
5250 persons. In the government of Olonez the 
city of Pclrosawodsh has 3285, and Kargapol 303JZ. 
The inhabitants in this province are nearly one to The only city in the government of Archangel is of 
twenty acres of land. The principal cities in the name, and contains 8000 souls. The popuhi- 

governinent of Petersburg are, Petersburg, one of of the city of Wologda amounts to 1 0,529, and 

the eajntals of the empire, with 800,000 inhabitants; of Oubtjiig to 12,000. Kostroma contains 6000, 
KronsUidt, with 35,000 ; Narva, wi^ 8800. In Fin- Gniitzkaja 3300, and Galitsch 6000 inhabitants, 
land are Helsingfors, with 8000 inhabitants; Abu, Nisbegorod Iku, 12,000, and Arsaniab 8000 persons, 
witli 1 1,.800 ; Ulcaborg, with 3350; and Wiborg, with No place in the government of Wolodiniir contains 
3200. Tlie chief city of Esthonia is Revel, witli 2000 perbons ; tlic caj^ital of the same name has only 
15,000 inhabitants. The cities of Livonia are Riga, IfiOO. I'ula or Toola, the chief city of tlie goverii- 
with 30,000 ; Dorpat, wdth 6000 ; and Pernau, with of that name, has 30,000 inhabitants, Bjeleii 

2500. The only city of note, in CourlanJ, is Mil- 7000, and Obajew 3200. The city of Kaluga cun- 
tau, containing 12,000 inliabitants. No other places 2^,000 souls, Borowsk 6000, and KoseJbk 

than those here noticed, in the East Sea province, 3500. In tlic government of Twer, tlie city of that 

contain bo many as 2000 inhabitants. name contains about 20,000 people, Stariza 3500, 

The province of Great Russia is divided into 19 Ostaschkow 6207, Torshok 15,000, Wolotschok 

governments, whose names, extent, and population, 3500, Kalasin 3521, Kashin 3513, and Beshezk 

.ire as follows : 3120. In Jnroslaw, the city of the name has a po- 


Neiuis. 

Extent in 
Square Milts. 

ropubtion. 

Petersburg 

Finland 

Ebthonia 

Livonia 

('oiirland 

18,090 
1,31-, 444 

6,890 

20,J10 
9,544 ! 

808,512 
1,31^,139 
3!)(i, OSS 
' 7 37,73 1 
5158.690 


N .ini^s. 

K\U-nt in 
Square Milci. 

Populntion. 

East Sea Province 

. 192,06^ 

3,857,107 

Groat Riibsia 

. 9.'!8,929 

21,3.80,279 

laltle Russia 

88,256 

6.1 2 1,. 583 

South or New Russia 

l!)a,362 

2,600,700 

West Russia 

. a.".0.712 1 

.S, 180,022 

Poland 

46.7 n 

2.7.!2,321. 


Moscow 

Smolensko 

Phkow', or J’leskow 

Novogonnl 

Oloniz .. 

Archangel 

Wologdii ^ 

Kostroma 

Nishegorod 

Wolodimir 

Tula 

Kaluga 

Twer 

Jaroslnw 

Kurjst 

Orel 

lliasan 

Tambow 

Woioiicsh 


Extent in 
Square Milts. 


10.500 
22,088 
22,29.3 
51,9.97 
80,7«9 I 

316,13.3 

163,712 

38,570 

20.501 
18,669 

.1L901 
12,736 
24,213 I 




1,289,823 
1,297,0)5 
78.3,915 
960,000 
352,901- 
162,666 
802,178 
1.422,700 
1,31.9,508 
1,306,016 
1,093,721 
1,159,600 
1, ‘233, 358 

1,022,991 

1,611,109 

1,270,085 

1,270,291 

1,391,400 

l,l-.i6,3.57 
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F iiropkan pulation of S|^000« Ufflitach 7000, and Rqrtow COCO. 

KiMui. ^ 'f||g government of Kurst contains the city of that 
name, with 80,000 inhabitants, Rylsk with 6000, 
Niulbha with 7000, Biclfl;orod with 8000, Korotsha 
with 4000, and Obojan with 5500. The city of 
Orel has 80,000 inhaljitants Mitihk GOOO, Bolchow 
lt,000, Briansk 5000, TrubtocliWbk 8.500, Siawbk 

5.000 Liwiiy O'OOO, and Jelez 8000. The city of 
Riaban, in the government of that name, contains 
5000 souls, sSoraisk 4500, and Kasimow 10,000. 
The go^criiincnt of Tomlow contains Toinbow, with 

15.000 souls, Huslow with 8000, liebedjau with 
i'^00, Lipesk with 6400, Kirsanow with 4500, Mor- 
sbaiisk with 5500, Shazh with 6500, Ttmnikow with 
1 500, and Jelatnui w ith 5800. SVoronesh has no city 
of more than 3000 souls, except Uie capital of the 
same name, which contains about 15,000. 

'I 'he province of l.ittlc Russia, composed chiefly 
(if the Ukraine, or the* country of the Cossacks, the 
best peoplcfl of the whole empire, is now divided 
into four governments, vu. 


Names. 

Fxtent in 
Square Miles. 

Population. 

Kiew 

17,5^7 

1,333,800 

Slobixlsk Ukraine 

21,717 

1,471,000 

Tschernigow 

22,983 

1,378,500 

Pultowa 

16', 810 



The inh<(hitants are about one to eight acres of 
I uid. The city of Kiew, or Kiow, contains about 
K),000 inhabitants ; the population of no other place 
n the govorninent reaches beyond 3000. Uharkow 
(ontains 15,000, Sumy 15,000, Bielopoljc 9000, Le- 
bidjan 8970, Adityrka 18,788, Bogoduchow 0‘749, 
Walkj 9886, Smijew 5000, and Isjum 4848 inliabit* 
.mts. The smaller towns in Slobodsk Ukraine are 
numerous. In the government of Tschernigow, the 
illy of that name contains 10,000, Neskin 16,000, 

t luchow 9000, Nowgorod 8000, Starodub 4000, and 
gliii 5077 inhabitonlR. Pultowa has 10,000, Mir- 
irod 7437, Lubni 6000, Pcreuslawl 6000, Solo- 
tunscha 5500, and Kreinentschuk 8000 inhabitants ; 
besides which, the binaller towns and villages iii the 
government of Pultowa are well peopled. 

The province of South Russia, a great part of 
w hich has been added to the empire in tiie course of 
the eighteenth, and the first ten years of tlie nine- 
leentli century, is divided into five governments, viz. 


Names. 

Fxtent tn 
Square Miles. 

Population. 

Catheriiiodaw 

29.757 

25,728 

13,568 

18,711 

77,034 

944,904 

523,600 

437,428 

310,000 

398,103 

Chcrsoii ..•■•■ail. 

Taurida 

Uessarabui 

Land of the Don (*os-l 
backs S 


The inliabitants are about one to forty-nine acres 
of land. The city of Cntlicrinoslaw contains about 
5000 luluibitoiits ; none of tlie other places more than 


8000; and only two roach to that number. The Rmo^nn 
towns in the government of Cherson are dmOst 
wholly of very recent foundation. The capital 
that name contains 5000 inhabitants, Nicolijew 
(founded in 1789) 9000, and Jelisawetgrad 18,000. 

The ^eater part of the inhabitants of Taurida are of 
the Tartar race, and of the Mahomedan religion. 

The population of the cities has been very fluctuat- 
ing since this district first came under the Russian go- 
vernment, KaflTa or Feodosia, formerly the scat of. 
the Genoese trade, with the countries around the 
Black Sea, and then stated to have had a population 
of 40,000, when visited by Dr Clarke, had only 50 
families; but in 1880 h^ increased to more thiui 
4000 personb. Simfcropub a frontier garribon city, 
has 20^000 inhabitants, of various nations and reli- 
gions. Baktschisarai contains 5777 persons, mostly 
Tartars, and Koslow 4410 of the same description. 
Bessarabia was formerly a part of Moldavia. Aker- 
man, a strongly fortified place, has a jpopulation of 
about 10,000- Ismail, celebrated for its siege, and 
once containing 40,000 people, is btill in ruins, and 
nearly without inhabitants. The only city among 
the Don Cossacks is Ischerkask, in a very unhealtliy 
Mtuation, but containing a population of 15,000. 

West Riisbia comprehends tho&e provinces of Po- 
land and Lithuania which have been formed into a 
component part of the Russian empire. They have 
beendividccl into eight governments, viz. 


Names. 

Fxtent in Square 
Miles. 

Population. 

Wilna 

23,061 • 
ll,e34 
14,140 
23,424 
19,384 
29,739 
20,224 
3,370 

1.328.100 
842,500 
914,686 

1.135.100 
963,400 

1,464,000 

1,606,400 

219,050 

Grodno 

Miiish 

Witebesk... 

Mohilcu 

Wolhynia 

Prxlulia 

Bialystcnk 


The inhabitants are about one to eleven acres of 
land. The chief cities and their population are, in 
Wilna, Wilna with 25,000, of whom 18,000 are Jews, 
and Kieydani, with 5000 inhabitants. In Grod- 
no, the city^' that name, with 5000, and Slonem 
6000. In Mmsh 6000, in Slusk and in Pinsk 4000, 

In Witebesk, the city of that name, 15,000, Weliak 
4700, Dunaburff 4000, and Polozk 3200. The 
city of Mohileu has 16,000. The cities of Wolhy- 
Ilia are Berdyezeu with 10,000, Zaslow with 4500^ 
f!)taro Constantino with 4^0, Ostrog with 4500, 

Rowno with 3870, Waldimer with 3126, and Dubno 
with 5635 inhabitants. In Podolia are the cities of 
Kamcnetz, witli 5650 inhabitants, and Mobileu with 
7000. The city of Bialystock contains 3350 inha- 
bitants ; and no other place of that government 2000. 

The ancient kingdom of Poland has, bv successive Kingdom of 
divisions, been reduced to a small territory, whenP*’^^^* 
compared w ith its former extent, A description of 
the Duchy of Posen, a part of it, is to be found in 
this work, under the head of pRusbia. Gallicia is 
united to Austria; part is included in the present pro- 
vince of West Russia; and a very small portion, con- 
1 
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Kuropean tainiiig the city of Cracow, and the surrounding dis- 
trict, is formed into aiKpndepcndcnt republic. The 
part now called the kingdom of Poland is, properly 
speaking, a Russian vicerbyalty. It has, indeed, 
been permitted to retain some of its ancient forms 
and institutions ; but it is effeetivcly, at prcMmt, a 
mere province of the Russian cmipire, and in that 
view we must now consider it. 

The grand divisions are int<» eight Way wodeships, 
and these are again subdivided into Obwodeships. 


Name of \V ay- 
woikbhij). 

K\ii III III 

Sfjll IfL 
.MiKs 

I'opiil.ition in 
Jlill). 

('.ipit.!!. .*111(1 (heir 
liilubituiits. 

\rassovia ... 

1)8.38 

■IS 1,000 

VVai saw 

ys.ooo 

Kaliteh 


.112,000 

Kaliteli 

7,"l(' 

Cracow 

1 lOO 

*110,000 

Ku’lee 

.3,00(' 

.Saiidoiiiir... 


RJ‘JJ)00 

h'ldom 

1 ,.500 

laililin 

(}(> )7 

1.00,000 

Lublin 

10, 100 

Rolaeiiia .... 

' l-8b|. 

‘CSh.OOO 

^ledlec 

2,14.5 

Auguslow 

fisTO 

.'Vtj.OOO 

Miwalki 

.S,()00 

Rloi k 

^ 1 .St) 1,0(10 1 

lOock 

d,000 


'file mhahit.inls an‘ one lo iiboiit nine acres of 
land 

s,„| j I, P il.ind is generally a lev» 1 country, but towards 
ami the south is more undulating, and some of the lulls 
ri'ii'totlu hfighl of J()(M) feit alune the h \e] ol* the 
MM. It is >vell supplied nith ruiMiing streams. 'I'o 
the iioitli (d* tin \'i^tuL^nd the Rug, the siod is foi 
the luo^t |Mil s.ind\, rfiit generali) fertile. In the 
'Outh, the sod is a iiili \ e' 4 (‘t.ible iroiilil, intetmix- 
ed NMlIi inaishis an<l inoia^sis. The ilim.ite is 
eoldiT in the n inter tli.iii in the same latitude in Cier- 
iTi,’Ti\ and I ranee. '1 lie prodiulior'* .11 e, coin of sdl 
kinds, hemp, Ills, hops, tobacco, wool, fiuit, cattle, 
abiindaiue of gaiia*, user li^Ii, honey, and Max. 
'file iijjiieril' are i ippi r, leid, inm, an 1 c d imim 
'I'Jiere is miu li marbU*. ahba^te.*, and Imu'stoiie, and 
in some p.irts -alt, sulj*!nir, saltpitre, ai’d coal The 
maniif.ietu) in \iboiir is chiell} de^linid to )/ioMdu 
elolliing, and the mo^i homely .'»i tick’s tor d<'iuestie 
use. 'file Je-ws are the ehiel’tiMder'., in aiulaeturers, 
ami innkeepers; and tlie>r dMelliii^s, 111 th,» (o\viis 
iml \jllages, are tar belter than lliotc of the ele^gy^ 
or even the louei iiolnlit}. 

iiJircit inhabitants liive inere.i««ed at an extraordi- 

nary r.ite since the return of tiancjuillily . llie 

iiliiliiuiit diderenee between the‘ >ear 181.3 and I8Jy ap- 
pears to be 708,100 individuals, many of whfim are* 
(»erman colonist*!. '1 lie inimlier of Jews m ISIJ) 
was All religious prolessions enjoy eipial 

rights. fhe Uoiiian Catholic is the predominant 
hiet; their hierarchy eonsibts of an archbishop and 
live bishops. There i** a I'nitarian bis]iu]i of the 
( i reek ritual, w ho presides o\ cr ‘JOO churches 1 he 
laitheraris ail* about iriO.OOO, who have a consistory 
ami siijienntendent. The Calvinists are about (iOOl). 
Resides these are several sin.iller Christian sects, and 
more than 100 families, of Mahometlan*.. I'lie iiobi^ 
lily are \ery numerous, eompreheiiding more than 
0*Q,()0 ) families. They are distinguished by diflfer- 
ent titles, but have none of the jirivileges of rank, 
unless they jiossess [iroperty. Many of them arc 
VOL. VI. rAiir n. 
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very poi>r, but about 1 00 enjoy very extensive estotbs* h’nropcan 

Some restrictions in the use of titles have been PC- **“’‘'' ** 

cently Ihtrudueed, which prevent those IVom .‘issnm-> 

ing them wdio do not possess a graduated speeilic 

amount of ineoiiie neeordirig to the title. Proh <,sors 

of the uni\i rsitn’'! of ten years standing, civil and 

military «»lHeers of the same length of serv ici , and 

hiich burghers as make useful discoveries, may hr 

now .adiiiittefl into the ranks of nobility. The 

burgher- ]ii\e some livil rights grantee! in addition 

to those formerly e!ijf)yed. 'I he peasants h.n e, Jiow - 

over, been most lundited by the divisions that ha\e 

been made of l*ol iiid. I nder llie aiuient s\steni, 

this nniiierous class of persons had neitlier ])roprrt\ 

nor rights; *ind their common provc'ih, “\\e hau* 

nothing but what we drink/' is snfTieiently desen[)- 

tive of their low condition, and their habitu.d iiitnn- 

peraiie«‘. 'Iluyh.ive now aetpiircd personal free*- 

doin, and the right of‘ holding laiidfd property, 'jo 

this extension ol‘ freedom may, in some measure, be 

atlnlmled the recent mere.ise of iniiahitaiits; as many 

of the (ierm.in emigrant-, would not have availed 

tliemsehfs of the gieiter fertility of the i\»lish soil, 

wliilst the old slavish degradatioiiof the peasants was 

continued. 

'J'he present eonstiliilion of Roland is a limited 
moiiarchv. The Fanperor iiominaUs tin* King, who ‘''’nm- 
has the sole c\e( uti\i pimer. 'fin legislature is di- ** '' 
vid<‘d into twf» ehinilnrs. 'flu’ upper, or senate. 

Consist*- ot‘lhnty irdubei'- iiounnited for lite by' the 
kill.*; o^* whom tin, in bi -hops, or cleigy (.ipprov- 
idlvtlii Po) (’), ti n .ire U ay w odes md the cither 
le'i C;«-»l(‘ll Ills, or ^f.ignatts. 'flu* loviii house eon- 
-•sts of sixty number*-, who must Fi.ivt* attained 10 
years. 'I hey an i iioseii for nine u u’s, but every 
third year the lelinnunt ofoncdliiid ol them is de- 
tcriiinud by lot 'I fi •) .ire elietid by the jiroviiieial 
.'.sM'iiiblii’s of the iiobli s, win re llu-n .neat Je.ist (iOO 
<]ii ilifi( d el( l< s \ ( oniim-* loiier IS appointed ibr 
civil ilkiir-, iinotlui Ibr ei e nil. 1 matter-, and a third 
t( I till Hire, 'fliesi three j)er tms, with tlieuum- 
terswhos.t m the .‘ssunbly, iiol by election, but of 
light, .*!( the only menilu rs permitted tospc.ik, .md 
.ill the olheis giv(‘ the.r \ot(s in siienie 'i lu as.,ciii- 
blu*-, are ef»iiveneil eveiy other ye.'ir, .uid sit only 
fourteen d.iys to fli pitch -'Ueli biisiiies- as is laid 
befiu*^ tilt 111. I hi y li’vt no power to initiate a law, 
nor the right to t >c\ t isi any iiujiiisitoi 1 il tuiutions 
The a-,seiit <»f tlu nj>pei ( hamber is not indispensa- 
ble for proeuilg.iinig a new law, if it be apjiroved 
by the lowtr tli.imber, on the retoiiimendation ol 
the king 

Tile Roles hid fornieily f-w or no wiitteii ].iwh;i 
hut in the y I ir Roieslau the i ifth introduced 

the use of the l.iw-bock ol* M.'igch’buig, which iias 
bc*cii cxmtiniud (ver since - llu (oii.peiidiuiii of ci- 
vd .*11111 criiiimil law fhe loenl lourts consist of 
the Luidovviuis ; the next h.ghercoMt extends uvri 
e.ich Waywodediip, .'iid Ironi them lIuTe is a court 
€»r geiier.il .ij.pe.il. A new* eocic of laws Ii.is be<*ii 
drawn up, but is not y 1 1 in pi..i t ee. 

The iiieoiiic of Roland is about L S.'iOjOOO .Sterling, I m 1 1 ts. 
derived from a hearth and c.ij)it.ition-t.i\ ; lioni 
.sUiinps, customs, lotteries, .*111(1 postjug. 1 he civil list 
is about i.. 170 , 00 n, oiu -li.*ilf ot w hieJi arises from tlu. 
i o 
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\ i It iiitional domam^t, tlu otiur I't tiUin iioiii tlic public 
" in iiur;y. 1 lu dtbm oMiu t u jik biding old ind 
amount t< IN li^h iilddi llu. ix- 

(MiJicii an not ncuiittU 1- ii wn i no budget b 
\( t bcni III idi jniblu sun tin uilrodiicli >n oi tin 
iK \\ ( on*'titiiti( n iiid tli( uussion of tin Kumsiui 
I iiipc rial i nnilv 

llu iini\ < Ills of (),00i» inf mil \ ind ^0 000 
I vili\ 1 \ J oin tin io\ il gnndsfonn i bodi of 
1 (XKi lilt til iiiiiit ir\ oijiini/ition nit v<t 

I ( lujili (id i vci^ INib 4 \itb(iiit < vii ption ot i ink hi 

111 1 n I b\tluli\\ I oldii I fioin tin i icltwiii- 

t\ to tlnit\ , but IN |>i ictiii iniimioif iMiptii 
to till ^(1111 il mb III illowid llu inn kit in 
supplied fioiii i 111 nnif i( toi^ it Kon^bu but tin 
e tiiiii n IS will 1 ilotlis fill iinitoini inn t lu 
di iwii II oiii ollu I i lunli u i 111 K IS I ( uc ifv 1 i 
, mpow 1(1, iltiuiii lisilipttu 1 ibund lilt ♦ 

Vsi \ 1 1( Ki s I \ 

Jill d( iiiiiiioii oi Kussi I (oiiipn hi Tills tlu wilob 
i Niitbiin VsM md cxtiiids fioni loiuituib 7 

II to lOO cist iioni 1 ond III ind fioin iiti- 
liidi S '^S to 7 S 2 iioith I In \ i I ilonnnioii i 
culculntid to be spii id ovii tb of tin I md id tlu 
^bilk md to Ik i itlu i iiioit tbii oni tbnd li tin 
mi t iLi of till wliob oi t|u ( oiitiiu 111 il pi 1 1 Ills of it 

" ('‘(I 1 he 1 istein dixisioii of tlu Vsiiiu In ini tiiii 

* ’’ tiny fioin tl i ii\ii It in > oi N i iii n, bis on Os 

unitlnin ind iistiin puts \ it inoniit nii i mgi s 
lid < n ts iiiti I loi tlu n ill siMid dun tint inn 
t I ( 1 1 Vii tie ^ 1 in in \ ist in i si It i (oxi led 
wjtliwoiil lu^i 1 iki s OI 1 \ti iisi\ I 1 It \ 111 d pi mis 
md t(Triiinit(s toxe nils tlu sbous ot t ii In/in 
Oil m, in \ 1st fu Ids oi eti in d 11 1 llu di\isioii to 
tlu wistwaid bis indnd souk i m^< (1 nuiini- 

l nils, (Spec n 11 \ tin AUiumebiin on tlu south the 
\ r il I tii^e on (lu \us( md the luUi (d i nil isus 
on tlu south Me st with thin \iiuiis piii|ietmg 
ill null s blit taken *i i wlioli it in i\ lu di eiib 
cd IS t \ 1st b vi I pi nil pntiill\ witiiid but b\ its 
diiniti. md sod ill idiptidfoi the neie i i oi tlu 
ioinfoit ol bniii m b(mL,s i lu sod t > the uestw ml 
of till r 1 il nil lint nils ^i^ciuidU mi> futib md 
pioduus dnnnlmt iiliiiiisof loiii bill l tlu ( isl 
Hiid It IS luiiiii lold. md s(^ind> t\lnbits un 
hjlliptollls of 

S jii« AltluMi,^li Itussn 111 \sii IS in ])iit sinnmndid 

t)\, md 111 sonu p nts loitri (I m itb niount nn Mt 
tbeio Hi( si \( r il bun 11 pi ims ot gie It c \li ill usu il- 
ly deiiomin ited /lyi s "J lu most i(iiiiikible ol 
tlu^i iri till Kiiu;issi.li Sttp]ie lutMcen tlu Irtish 
and the Or(»iibing bound iiy Ime Ills i\ii\ dry 
ind 1)111 nibstiut m itii some I iki s >vluisi w itei is 
yiliiii llu lew ii\eis hi\c eopuuis str( iins m tlu 
•print, tioin tlu me Ited siniMs but in summer lie- 
conu di id up Tlu olgiii K ilinuck Meppi be- 
iMeintlu L I il md tlu \\ olgi, iNtcneling lioin tlu 
( aspi II Si I to S muni is ol tlu smu description 
I he kill 11 111 Meppe, ixtinelmg iioiu the Caspiui 
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^ea to tlie Don and the W olga^ resc^nblt ^ a lake re- Ajiuic 
Ltiill} driid up being iuri^gd ot a mi\tui( ol sind 
and day with m iindulaling s)irfdC(, intcimixed 
yeitli silt liki‘^ iiul iilUrly destitute ot m petition 
llu otlui sttppe With slight \ unties oi duruUi 
art that ol Jeiik, between tlu ii\(is itiek md 
Kumi toiK lung on tlu ( ispi in Si i , ol Kniian ex- 
Uncling from Kubiii to tlu Minitseh md the like, 
ol Ihdsdui , ol Icttish to the t istyy<ir(l of the I i il 
ot isehmi on both sides tlu nvei ot tli it ii mu ht- 
twcfii 1 obfil md tlu Jitisli md tlu lliiibi be- 
tween tlu lilisli md llu 01) lo these iiia\ be 
iflded tlu \utu pliin between the (iTth dcgiii of 
iititudi mil tlu 1 ii)/( 11 Oce in whose wliolc suilue 
IS bub more tli m luoi issc i mixed w itii rod* s md 
bound lip by liost betwixt ten iiul eleven months in 
tho yen llusi exteiisixe plniis m soinelinie 
pissed by tin w mdeiiiig tubes, who liiul subsj tiiui 
on tlu b sttiili spots wbuli m to lu met williun 
tlu bulks ol tlu n\(is til it lioiind tlu in 

lJu iiviis ol Asi itu Kuosi I til it iinptx tium-iti, 
sehes mto tho \ictu St i in nnoiig the mo t eon- 
side i ibb ol tliL iiu unt woild. i he nio t uiiiiik. 
ibli ol these lu llu Ob wb »se lOin e is 

x(U) miles m Jill tb dimii^ windi itimm tlu 
gii it iixiis the lorn, tlu Ktk the litisb (wbidi, 
bdou tlu |uiietion inn 00 inib md tike^i 
into its til mi tlu w iteis of tlu I ebiin tlu 1 o- 
bil, md III my otlui riMis) tlu Iv It md ill 
tiuii tiibiit II V s(M 1111^ -r/ llu Nenisii oi bnisv 

w bull has itourst of ^000 miles with fe veil smuo- 
sitiistiim in 11 I ill) ol) (ivtd m otiu 1 gii It ii\i is. 

It ne else s the witcMoi touitcen 1 nge stienn md 
ill tlu a tiibiitny eolii etu>iis. > /, llu IN is mi 
whosi ( iiiisi IS >00 mills \l/i llu I lumiiskiK 
i slioit stie II 1 issuing lioin a like ol tlu suiu iiuiie 
in 1 ititiua ^0. ith, llu Kb it iiig I, wludi miptus 
itsill into tlu b 1} oi khat tiiu, iskiii on (be 1 ie)/en 
Oce III ( ift Llu \nabn 1 m Aietu stii im 7//1 

llu Obnl wliosi w itei onlv bieoiiu eoiisulei ible 
itte 1 e ntei III,., tlu \ieteeiide S/// Hit lent one 
of tlu Ingest ol tlu \si itu Kussiaii iiseis It ri es 
111 the 11 u k il moini* nils to the iiiutli oi C bin 1 m 
1 ititiule U >0 , i id empties itself into the oi c 11 in 
liiitude 7C U' md bmgitucle lOl 2() , dtei it- 
eming tlu w iteis oi iuuileen Inge iieeis iiid tlu r 
nuiiu i oils tribiit II y sill mis «p//, llu Oinuloi 10 /// 
llu Imi j l/Zi, llu liidigirk 1 I he Al i/ej 1. 

1 >/// kolyini \{thj ibe Iduuui, md, 1 >//i, 1 he 
Vmgoini llu Stic nils wluist eouises hive been 
tineed to till into tiie sea ol k mitsehxtk i, between 
As i md \iiuiie i, aie the Aiiad}i tlu k itnk i tlu 
Kamtsdutki, tlu Pcnsluiu, tlu' Jilelii, the Isdugi, 
tlu laiiUci, the Okhotij tlie Ldi, tlu Argun aiiel 
theSlulki 'Ihe Hliek Sc i receives iioin Hiissiiii 
Asiilhi gieitiiveis kooban * 111(1 Rioni with their 
tiibiitaiv wdteis, and sever il sinillei site mis whieh 
'iiise on tlu we stem sides of tlu mount mis of ( ui- 
e isus ilu ii\eis v\hich disclurge themselvc's into 
tlu Caspiin Sea are, Ut, 'llu Wolgi, whidi eonuk 


• riu best 11 cent works on Poliiid are, (jutdt du loyatriur cn Pologne, Var«ovu\ 1820 , Poltn Siaat^ 
ttati i(furi^ch und Letziert lenudturig, von 1 Jakel, Wien, 1819 * 
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\nntj out of the C(ntre «)f ruropein mil foini tin 

priiicipil nil ms of iiiUMnal w.iUr (ommiinu ition hi. 
t\\nn the 1 iiropiau mil A'-iitie pi^tions ol tin tni- 
j»iu Us tiiuiM IS npu nils of ’OOOnijIiMn lui^ftli 
dill jii/^ the pro^u<^s of which It uii i\i N till slu nnsof 
UiiHtiinlii^i niid of I \ isl lumdu 1 oi sindli r n\( I s 
J/ I hi Kiiini, iisin^ m the noithnn ( ui inu^ 

I lu luit 1 niountim toumt iii iil\ di\ in 
'siininiii. [l/i I fu Xkhi.ii m >///, 1 In Snlid) 
h )th I i\c I » oiiK ihiiinl mt 111 tin spnii^ nirl i i n U 
<1i\ JM iiinnni t) // 1 In Km i stii ini fni incd l)\ 

I III ion ol (Mill othi I 111 \innnii md Cuni^ii 
fll 1 IM\l^ l)ll llOlIl lllll-' '/// 1 hi I 111, ll'^llll^ 

m ill I 1 il in I (n<;( ol monnf im*^ tnd foiiinn^ i 
oui < o( in iiU I lUO mihs, dinin,. whnli it ii- 
< \< 111 w ltd I 'oi\ IniTf, ind niniii I oU'i sinillir 
iiMi / 1 In hull I iiiMiioiunn It nn tin iioith 
iiid 1 1 null il Mit 1 0 miles 

1 In I 1 n 11 1 Ni 111 \si 1 in mm ininn i iis mil 
1 in ol llniiM \ iNliiisiM, Oin of tin I i^i tK 
th iMik 1 in'silidii Intwiin lititnd ^ in 1 > > 
lid 1 itiidi 101 0 indl0>^)() (Stiinlin im i 

il 1 O jUlIl Mill Its W lt( I C II tl Jinl |)M/jllt, 
llll(h|tl\J( llMllIS1il'‘)tl4t ItlslOMIld 

itli 1 1 II ni I ]j II hill of I )i 1 1 nil >i I till \pi il 1 lie 

i\ I ViM >1 ^ lin h I iin t tin h iii \ i in lu in it 

U I M I till w tl 1 ol I M I il tl i nil \\ liK il con I 

I ' I f mill ( I in ( tl 1 *1 I s t It VII n it\ 

1 hi 111 111 t III (\tint uc tin 1 1 h ii i it tin 

* 1 1 ( n l I lu th in tin I oM 1 nin ni of 1 oni l\ A i- 

I ) t ( I M pi n 1 ( • id oin <1 moil 1 iKi si m i d 

if \ hull t ol (It w iti 1 on who I hini s i niti 

il I \ t I ill 11 pii p III ( nlin M > It ( >1 il I II 1 

ill 1 h 1 III 

1 ill I II iitnii Ml ( ^ inl\ \ I I I ( lii 111 it 

' M itn nd i1^ |Modinlioi]^ in i niilin o i \- 

.( isi I i til I wi Ml sUitilni^ l)V inhuvest 

1 thii In r« II It ipl I n lh it tin wintii loin 

il t id I M doi not Ml 1(1 on in im i i^i 

non lh II *hii( nni i li ill li i oiii •>! on tint i 
^iiwi I I i I li I Mil 1 n 1 i Ol 11 (Imi ( \ nd o its) IK I 

iiiiili 1 n fl two Mill 1 li ill till mu 1 lu iii- 
ii I n pn (hull Ml iinistolii ilioiit is pm ks- 
\i 1 thi 111(11 isi ol populitinn i’\ iKtuiiiol 
tin whole pudiM ol tl I li II VI ol isi)s it ippi ns 
tint tin whol (jiiMititv iiisid w IV 

isiln tw( li mi 20 S 022 ijii m 1( is , f>oin which, il 

* wo St M iiths l)i illowcd h)i Mill tin 11 wiM n in in 
toi iihsisiinu 21 ^ 21 '"00 (jinitcis liking tin 
whole popiil.it on It 10,101 000 md.illowinj: lui 
1 11)1000 who lit no bic id, tlnic will h im hem 
ihoiit IS hiislnlsot Loni for Ccieh indiMduil. lit 
iiini> puts tin ^'oils ind sheep, mil iii some tin 
)\in tiiiiiish food foi the nihtilnt nits , wJnUt ml 
ioi the sii])sivteiKi of ollnis i& .liloieled horn the fisJi 
>i the e is, 1 iki s, Mid iiviis 

Ml mines of Hussiin \sn .ne h} fii more pio- 
ihiit til III thi^sc of till) otlui poition of tin tiii- 


piFi , is fioin ihtm IS extruledth whmi of the 
^old iIm I md It id, nine ti nthv ol tin loppn^and **“***' 
t II M 11 twi lulls i» ihv non which js l)u ii,^h into 
Use H\ till lift t letuiiiv tin whoU pioihi i w is 
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Veioidm I I till woik fioiii whnii tin t . 

nunts ill tiliM f tin eniniiM silt mniiilU pi - 
piiidiii \ tl Ini'.! I u S 0 ()()() ijiiiiit ils. 

I In Itsin I \ I 1 < onsidi I ihli in tin h of mdusMv | > 
ini fiiiin In ntiiiis fm ixpmlitimi J hi uomi'^ 

It 1 to t iim It fi n n on tin ( isp in *^1 i to mii 

1 1 iiip III in \ t) Il ]i M 1 in pi i dm • I M ut I tin 1- 

1\ of 0 I til %ii Ml* till lot of til Mil (ill nil! 

tin ^kin ot > Il In ls| thill wiK i mpl \(d 

I'' 17 hi Mil I hs nil) m th ful ini, 1 l|i 

Wol^i md nil I tin I mmi \ n I piod ^loii i| i n 

titii ol I \i i 111 t li II I In v\ I) \ Ml I li tin 

oh|i 1 1 1 i^tiiMitid M i)0i)())() sil\ r i nihli s oi 

moll til 111 li 1 )0n 000 Sfi 1 1 n^ 1 In i hisc i i ini 

iin >f iniieli nnpoit m i h)>th on nfoiintof tin 

lood winiliit iippli si I ) hsi tiini of tin pi Iti \ 
w li ( h f III ill In 1 1 w inti I i nn nt s i will i ii fj 
* toi 1 I I |tmt t) nil 1 In pt ui tn ns i f tin fo. 

II 1 n t nnl\ ii| I \ till ntiili <f tin i wtinh th 
iMKinniMi I |Mii hntfiiiinh m i ijiinMitn 

fjolh In h II dn ^ n I rii in^ t > i tin i n Mi > i \lo 
ol the fill ( h M t» thi (lov. I th i ot \sii 

I \( liistv M il I 1 1 I M I (Mil Ml (1 I > I V I I >()( (Miri 

disjMiiu^ ill I ’ 1 ii'OOiiOOi 1 ii_ ' Il t itnt 

I I s 

I 111 n Mini II (Mil III I \ I w* Mil MM lin il\ > > 

III! I>i i oUi I pi )i 1 mi 4 (I Is lh ]( Mini s,))ni hiii m ' ' 

is iiMih ol 1 I »Msi I md III ( I 11 md \st)i(f ui ' 
thill It I t mil hnn nt in mikin lolton wojlhn 
md ''ilk ood Mid i( I \ M ni k mi nhndwM n d 
,^1 i s 'J hi hiiwiMt l)Mt I ])iiidl\ tin (1 1 lit in 

III nioii iim il i M ihm in\ othi i nniiMi n iiini * ol 
pets. M (kin < Ml }>iiits Is I 1 a d iinniopi 1\ hiM 
111 Oine ol tin \'\ itn ( Mies a hit)! imp h\ tin 
,^o\t.i)ni)ei t I he I im t e ommi ri I m iMt i n d lu Iw 1 1 1 
the SI \ ei il pi ( \ im ( s w liosi pi odm tioiis n i m i t d f 
Ic rent fi oiii e u h othu I In ic is m me ii ismi; ti in* 
sit tl idi hitwiiii tliini liidii, md 1 in opt iml 
e iistoin-lnpisi s mi tstihlislnd mi tin iirnitir it 
wimh the toll ue colhitid i hai i o st iti • 
inrntsol tin i \li nt of this ti nle lh it iie suflnniitU 
It e in tie tociiiti inneli eoiiinUme I In \uluc ot 
the (roods, whnii in ISOUwen inmiiested in the 
(riixeinnicnt of [lUisk .md Kiachli, on the ( hinise 


• It nppeii'i ireini a recent iiiUlli(rt^iit woik (lookc On Hi^h and /on Pruf^iy Unit II ) tint the expoiln- 
tioii e>l copper liom Rubsid, wlnth IilIom' w is triflni»j, m that )e.ir amounted to 1 >j tons ni ISI9 
, m lh20 4U)G , 111 1821 :» 02 ‘ 5 , .md in 1822 I 5 n Ions, 
t h/c jyKhti^kut dts liusmhcn Jhrghau^ von Herinun. 
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\HatK frontier, was 5, 04.9, 1. ‘i8 or about 

iiiiasj.i. L. 840,000 , Sterling;, both exports aiul ini- 

ports, 

Divifcion- The names and (livi^ion^, both niililarv and poli- 
tical, of’ Asia, are at prtsent the lollowing* 


EMPIRE. 

trade con.sists in leather, linen, soap, and com ; part 
of wliich is conveyed to the diff'erent markets by 
land carriage, alW part is sent by the small river 
Sura to the \\'olga. Saransk, in latitude 5^ 23 ', 
and longitude 44 41', contains 6200 inhabitants. 


A^tiutic 
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1 Simbirsk .... 

29, fill) 

i.0;)5,l ij 

Mmbir'-k. 

ud 

vPeiisa 

16..707 

1,01 i.,8y 1 

Pciisa. 


The city of (.as, in, about five miles fr(»!u the Wol- 
ga, ill north l.ititude 5,t 17' 5r'» and cast longitiule 

4y 2t>' 41", is an inereasirig jilaee, wifli m- 

liabitants. In it tiu* «'overnor .'ind \ »vIilu«iho]> ha\e 
palaces, and tliere are some lew other 4ro<»d ^•tone 
imildings. A \ cry w ide- spreading eont!ag?*atum de- 
stroyed many liuiulretl Iioum- in is 1.7, and the new 
buildings since erected ou their sUi- h.»\e much iin- 
]irovod the appear.inee tif tin* < ity , w hu h Is n<»w half 
I'hiropeaii and half Asiiitie. 'The t ily ol‘ W lalk.i, in 
latitude oS 2t', ami loiiijiitude 'lO -hs', c<intains 
12,000 inhabitant*', em]iloyed in tin* tr;uh»s of corn, 
tallow, and lump, and m the man u fact u re of leather, 
soap, and some hardw.in* Most ol it jirodiictioiis 
,ire eoineyeil liy the Dwjii.i to Areliai"^^ !. M<»ho'.k, 

in latitiuh .'iS 30', and longitude .'() 20', has 6000 
inliahitants, ocupud as tho'C of W i ill' a. Perm, in 
latitmie .OS J' l.'i", erected into a eit\ m I7S0, is 
built almost w'holly of wood, and <ontains (inoo in- 
habitants, cinplovtd elm*lly in trade arisir r from the 
copper mines. .Soitikiinisk, in latitude .70 30', and 
longitude JSh .'70', supjiorts .ibout 6(»()0 people, 
chufly by cop])er, tin, ami gold mamdacturcs. !r- 
bit, 111 latitude .77 ''*.7', ami longitude (>:> 26', eon- 
tains 3G00 inhabitants, who ilepeud mainly on tlie 
great fairs which are held there, in which t!u* pro- 
iliiclions ol' I’.urope and Asia are e\ehangcd for each 
other. The sjiles in llw f.ur have amounteti to 
6,2H7.0(K) rouhles ; of whieh 800,000 cfnisisted of 
cloth, 1,100,000 of C hinese goods, S,70,000 <»f ])el- 
try, 0000 of sjiices, 1.70, 000 of sugar, ami 3.70,00(1 
of linen. Jekatevinburg, in latitude .76 .70' lo", and 
longitude 60 ,76', eont.ams (')(KM) inhabitants, w’ho 
.subsist on trades dependant on the mines, and aris- 
ing also from its bi'ing on the high rbatl to Si- 
beria. Sinibir.sk, in latitude ."4’ 24', and longi- 
tude 40' ,75", contains 15,000 persons, jvho find 
.subsisieneo from .seveial iTiannfiietiires, from the 
fishery, anil carrying trades on the Wolga, and fnwi 
the com, tallow, ;ind hemp of the surrounding <lis- 
iricts. Samara, in latitude 5.3 ’ 53', iind longitude 
40® 57', contains ,i5(K) inhabitants, who are employ- 
ed in the fishery on the Wolga, and export by it 
large quantities of fre.sh and salted fish, and of cavi- 
are, or the roes o^h c sturgeon. I'he city of Pcumi, 
in latitude 53'' 30', and longitude 4 ,7 ' 1 1', contains 
l6j)7 private dwelling.**, of which only three are 
built of stone, and 10,000 inhabitants. There is a 
cathedral, five stone, .and eight wooden churches, 
and several other public buildings. Its principal 
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The city of '^.iratow , in latitude 51 ' 31' 28", and 
longitude (>', coiil.uus 6.700 inhabitaiiU, who e 
chief di pel idei ICC is on the jiroduee of the fisheries 
on the \\ oig.'i, ami the tr.-uu-il eommercc bctw'ccii 
K-astern aie^ Wc'-tc^n Russia, carried on by iiieaiis 
ofthatri\er. Mol.sk, in latituile .72' 1', .*111(1 longi- 
tude 47 .'>7', on the ri«'ht b.ink of the Wolga, liJis 
.>('00 inh-il)it.iiiK ; .'iml lisule*^ on tlie ri\cr. Kusiie/k, 
ill latitmle .7.1 7', ’ud Umgitude l(> 1*2', h:is .about 
50' 0 lull ihit.inls, Asti .leJi.in, in latitude IG 2l'12'', 
and lontsitmie IS S' 17", u situated at the spot 
when* the Wolg.i lugins to form thatdell.ihy which, 
ill \.ari{}iis hi.imhvs, it inteis the Caspi.ui Sea. It 
contains sexeral juihlic edifice^ for government, and 
for the \arious n Ijginus fiirms of w’orsliip which it*- 
(’hristi.ui, M ilionualan, and Hindoo inhabitants fol- 
low% 'I’here is a n »\.'l ars(*n:il,a seminary I’or (ireek 
priests, sevcr.'il inferior seminaries for the difieiTiit 
classes of* tlie j>eo])lc, and an iin)>erial botanic gar- 
den, 'flu* inhabitants are about 30,000, who inanu- 
f.icture silks, cottons, leaihei*, >.oap, linen, and ‘'ome 
other ariiclc**. The fisheries an* camsiderablo, and 
in 1815 employed 1.S17 M 'jsels, w illi ()(58.S men. 
The gardens and aiiu'yards are important i4)jci*t.s, 
and ])ro(liue niiieh fruit, and tolerable wine ami 
vinegar; which are com eyed by tl'e Wolga to tin* 
interior of Rnro])c*an Russia, deorgiuwsk, or St 
deorge's, a fortified city , in latitude 44" 4', and lon- 
gitude 4k 47', contains about 3()()() inhabitants, some 
few of whom arc citizens or merchants, but tIu 
greater pail arc Cossacks. Mo.sdok on the Terek, in 
latitude 43 43' ICi", and longitude 27 52' 51", con- 
tains 4()0(> people, who trade by that river w'ith the 
Caspian Sea. Kislan Cower, on the .same river, in 
latitude 43* .71' 15", and longitude 40 20', is a ra- 
pidly ri.sing place, chiefly from the indiustry of the 
Annenians, with 10,000 inhabitants. The city of 
Orenburg is situated on tlie river Ural, in latitude 
51" 46' .7", and hmgitude 55" 10' 17", and is the 
head quarters of the military ])owoi', and the seat of 
the provinci.al government ; it is lurtified, the street.s 
paved, and has a good market-place in its centre. It 
contained in ltS20 about 2()00 bouses, and rather 
more than 20,000 inhabitants. 'I'here are ninnufuc- 
tures of cloth, linen, soap, and leather. '1 he chief 
support of the po]iulatioii is derived from commerce. 
About lialf a mile* from the city stands die exchange, 
a' large mass of scpiare building, containing 392 
shops, in wliich the productions of Europe and Asia 
11 
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\nRtic arc exchanged. The building has two gates^ by one 
lluisia. which thcJBuro|)ean*> enter^ and by the other tlio 
Asiatics. The sales eflected in this-])lace amount to 
upw.'irds of 1,000,000 roubles annually. The coun- 
try round it is a complete waste. Ufa, in latitude 
.'Jl*’ 42' 45". and longitude 55" 59' 17"i has .i popu- 
lation of 6000 inliiibitants. of whom one-half are 
Tartars, who carry on consider .ibh* trade, and .*u-e 
employed in agriculture and breeding cattle, 'froizk, 
in latitude .'31 10', and longitmle 55" 10' 17", is, 

next to Orenburg, the most considerable tnuiing 
place, and has like it an excluuige, in which are *$00 
shops. 

A'/wg/Zc/wi o/ Siberia. 
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In till-* sttilLnuMil of the jiopulation, the numbers 
of the w. Hide ring tribes, who are \( ry numerous, 
.md -(luu* \iry small, is neeissaril\ an ( stinute, ami 
not the result of that eciisie which li is been taken of 
the settled inhabitants. 'J1ie evlent of land is thus 
neai 19()0 acres to e leh indu idii d of tlie |)opulation. 
Kacli of the govcrninenls is dnuLd into eiicles in 
winch the eapiUl is denoniinatid ii iit\, though the 
iiuiiiher of its mhahitants, m niuiy (.is<s, ^eaiiilt 
• (|ual those of the \ ilkiges ni moie ei\ ili/cd couutiic i. 

The city of Tobolsk, in lititiuh* 5S TJ' SO", .md 
longitude (JS ST, was fomidtd in I jS 7, at tin jum - 
tion of the livers Tobolsk and litish , and coiitciiiud, 
in IhiO, 2.1, 000 inb.ibit.inls, wlioaii tm])loytd nitlu 
tiade for floniestie consumption, .e will as in the 
transit tradi betwicn C'liin.i <uid Lviiro])e. Siiue.i 
great lire in ITS*, whicli deslni}(d nio-,t ot the 
houses, then built of wood, tlie huildnig'. ha\e l)(*rn 
constiuiled of stone, and on much hitler filans than 
forinciJy. Tomsk, in latitude .06 20 .$<)", and lon- 
gitude 8.1 .S()' 'is", IS situated on the n.iMg ihlernir 
of the same iiiinie, .li its junction w’ltli the I sehaika, 
on the grcMt road to Chin.i. It has few m.Tirilai- 
luresy but depends prmeipally on transit tr.ide, ..iicl 
oil some great fairs, where inuih business is transaet- 
cfl. Kainsk, in latitude 55 88', and longitude 7h 40', 
has 5500 mhabitunts, and is the place of a great «m- 
niial fair. Barnaul, m latitude 5.S 20', uiid longi- 
tude 88 .82' .82", has 6000 inh.ibitaiits, who eliietiy 
derive tlieir siibsistciue from the mines in the siir- 
rouiiding district. Korjakow, on the Irtish, has* 
.8.000 inhabitants, chiefly employed in mining. Kiis- 
ne/k contains 5400, and Krasnoijnrsk 8.300 inhabit- 
aiitsi employed in mining, and in the transit trade with 
China. lrku«k is the scat of tlie governor of the jiro- 
V ince, in latitude 52*" 1 6' 4 1 ", and longitude 101 39' 
17"* It contains *$0,000 inhabitants, many of whom 
arc Tartars or Chinese, and others, in tlieir dress and 
manners, approach nearly to those people. It is the 
chief seat of the trade with China, and fur that of furs, 
which are brought from tlie nortb-east coa.stb of Asia, 


and the nortli-west shores of America. Okliozk, in 
latitude 59 20' 10", and longitude 1 4.‘$ 18' 17^^ is the 
easternmost city of the Russian dominion. It’ is the 
chief seat of the American Company, and there are 
in.iiiy vessels built here for their trade. 'I he inha- 
bitants are between 2000 and 3000, mostly inilit.iry 
men, agents of the company, or ship carpenters. 
The fisheiy is prodiieti\e ; but tile attempts ti* glow 
corn ha\e been hitherto nnsuccessfiiJ. 'Jlie other 
pl.iees, tliough many of‘thf‘in are denominated citiO'», 
are of small population. In the* circle of Kanisehal- 
k I, one of the divisions of the go\ernim nt of Irkur/.k, 
tliere are two pl.uis denominated iities, Misfinii 
.and Werchiioi , the lorincr only with 3()(), .md iJie 
latter with 200 inhabitants. 


2 viands in (fit l*olar and lla^tnn (hcan\. 

In the Polai Ocean are the grouiis of \ew ^ibi- 
ria .md of the Be.ir's Island. The fiist consists oi 
four 1 irge anti maii\ sm iller ishinds. They an 
coveicdwith snow the gieater part of tlie >tar, 
their sill face is genei.illy rocky, and on some oftlieni 
.11 e mark- of vole.moc s. 'fhey aie chieU} reinarkabli 
for the bones and teeth ot the in.iminoth, rhinoce- 
ros, biiflalo, and other .minials. wlmh an fo iiul 
upon and bene.ith the sin face of lliegjoimd. 8 he 
scNirch for this ivory first induced the Russi ms to 
visit these islands; and .111 expidition Ibi explonng 
tIuMii was ec|uip|ied m 1S20, which h.id not lelurn- 
ed when the List chspitchcs to the goMinnient weie 
Ibrwarded '1 liese islands do not ajipeir to In jiilia« 
iKtid, tliough m.irkaof human lx ings h.i\i Ixen dis. 
to^ ered by the Hiissi.ins cng.iged in the fisliei le . 8 he 
Be.u's Island grou]) consists ol si\ small islands, >vitlj 
si\*ei.il kinds of pi inls and shrubs on them, but iio 
tree. , .illliuugh then shoies .ire round to Ih e'overed 
witli l.nge dnfl w >od 8lie soulhi 1 iiniost point of 
these island'* 1 - in 1 itiliide (lO V and tin \ extend to 
lititiide7(» Jo'. IJieir loiigiti.di i.s Intwiin 111 
md IM 1() I 1 st. 

In the J .isle rn Oee.m the islands iie tliiis c la-st il 
In/, Ihi I Kinds of (lexoshewy 1 id Ntlken, in 
Hulningb Struts, m latitude 05 1 , with .ihoiit 100 
people. 

vdy M Liwunei, l.ililiide Ui 10', anil loi gitmh 
190 *J6\ ami thiee smaller islands on tJie boulh-easi 
of It. 

8f/, M M illieu s, 111 latitude 60 , in the sea oi 
hatk.i, < t)iisi'.tmg of ihre'e islands, one of wine li 
wa-* ii.iincd by some early British navigators Pm- 
iiaele Island. 

\tb, 81ie IVehtdow Islands, 111 latitude 57 . 8'wo 
of them have been ii.imecl bt Paul and 8t Cuxirge. 
88ie former is about 2.S miles long, .md 20 brexieh 
and lieith .in well stocked with .miinals whoac furs 
arc valufible. 

5M, The Aleutian Islands. This is a chain ol 
islands extending from the jiciiiiisiila of K«imtsehatk.t 
to the Anieiiean peninsula of Alaschk.i, between 51 
and 5.5® 10' north latitude, and 167 and 197 east 
longitude. (See Aleutian Islai^ds in this SuppU- 
mentJ) 

6th, The Kurile Islands. Tins chain extends fiom 
north latitude 4.8 48' to 50 .56', and from longitude 
145" 5' to 156'^ 30' cast. They are cvicleiiily ol vol- 
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AnicricuH c.inic origin. In some of tlieni gr«Ml waUT 18 found, 
liusM^ but others are iittiTlj of it. 'Ihe Jew in- 

Jiabitants arc of J.i|nru*''* oiigiii. Many ot thc.<ie 
inlands have IntliiTlo lined no Kuropo.m names; 
but nineltrii of llit* mo-l eonsidi rable l'a\e been 
named by the Itnssians. 
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i Inis it appears there !■> one Jninian beinir to (ik> 
nen s of land. 

(n-iisia M recently so di'iioinin.iteil hv the Itiissiaiiu 
»ri»in tin* rner of that name, but liitier known Jiy 
the Asiatic name (’urdist.m, or the 1 mopi.in name 
(m'oI'^ki. It Js hubdi^ided into llu pio\inc<‘s of 
ImcTCtns, Min^nlla, and tjini.i,.ind hnlh»‘r diNuhd 
into circles or districts. '1 lu ert.iti' ]i.'itof these 
pro\ inces were w n'sted fiom rivsiainllii warwhith 
l(rminated in isio, or the anthoMly o\i r the nitive 
princi’s was .ic<|inred .it difh*rt.it piiioiN. hiom 
iiuVini* Iieen loiit; the seit ot l)Iood\ anil wasting 
iiO‘«tihties, the conntit ha. become ilmoxt depopu- 
I lied ; but, under a settled i*o\ * mmeiit, siu li as it lias 
now aeipiired, as nuuli of llie land is futile, it has 
ripiibv irureased in population .md (nlti\ ition, and 
mailt (>f the waiidirinj* tubes are oi.uhi ill> beeoinmir 
stationary. The city of 'I'eJhs, m lalilude li ‘i»S' ‘JO", 
tnd longitude 1 1 is tiie e ip'tal, eontaimna IM iKH) 
inhabitants^ besides the Jtnssi.in g.iriison. It is a 
pl.iceof eonsider.ibU eommereewilh fiirKe} .and w'ltli 
Persia, and liy llie nasi", able river f\ur, is eonmvted 
with the (’aspiaii Si a. Ainkana, thoii»_;h called a 
tity b\ llie Riis.siaiis, is ratlur a milit n t post than 
a eivd* or trading ])1 lee. WaidikawUiis is aKo a mi- 
lilarv btatiun, tonsidu'ed .is the ki'v Ut tin ( aiie.isuni 
pmuneci., and rajndly iiure.ismi^. Derlieiit, in la- 
titude 42 .V ‘l.y'j and longitude -17 J.'i', on the i as- 
pi.'in Sea, eoiil.iin" a population of 1000 persons, 
mostly iMahomedaiis, who .ire einjdoyed in lu.imi- 
facturcs of cotton, ‘^ilk, eai pits, and leather. 'I he 
vineyards around the cit\ produce excellent wine. 
'Ffixlvi, the capital of one oJ tlie .meieiit ])rinees, or 
kliiuis, ill hititiide 12 .Ojf, and longitude lb .nS', 
contains 10,000 inhabit aits, eni])loyocl in making 
.silk good^j and in agriculture. Jhikii ib a Ilussian 
fortrc8.s of the first cla.s.s*. In it is the palace built 
])y Shall Abbas. The harbour is the best on the 
Oispian Sea, from which w heat, maize, wine, silk, 
opium, suit, saltpetre, and naphtha, arc ex])orted. 

Amimik \n Russia. 

I'he claim of Rusbia to that dominion on the W€*bt 
coast of North America, which is now’ to be discus- 
icd by different powers, is founded on tlic right of 
))rior discovery. In 1648, <ib the Russians assert, a 


EMPIRE. 

person named Dcschneew sailed from the river Ka- ArocnwiK 
lyina, aiul ])absed round Cape Shclatskoi to Kcinit- 1*“****^ 
.schatku. llib account of this voyage was generally 
discredited in Europe, and scarcely engaged any at- 
tention in Russia itself; where no meabureb wore 
taken to verify- the narration till the year 1725, 
wlicn Relirings whs etjuipped for northern di.ecoverj, 
and, ill 1 728, succeeded in jiussing throiigli tlie straits 
separating Asia from America, v\hicli liavC biii(i‘ 
lioriir In'? name. In that and the following year,, 
with Tschinkoff and Spaiigberg, lie reacheil the la- 
titude 67 18'. a«d next year explored the Kurile 
Ishiiids. In IT'JOand 1731, (Jwosdow and Krupis- 
<hi*w made the land of America, in l.ititiuie 66 , and 
Rehnngs himself that part whieli lies ni latitiidi 
58 Captain Cook, in 1778, explored the whole 

of this const, ab high as latitude 70 41'; and lia.s 
since been follow eil by the other English n.-ivigatoi « 
d.irke, \'ancoii\<r, Dixon, Porthuk, and Meares; Uy 
the rrenelmian Peyroiise, and 1)\ the Rns-i.ui [.il- 
liiig** '1 hese sever.d oflieiTs ha\e »ii\en n.mies t(» 
the difllri lit i.iprs, inlets, and rivers. 'iJn h'ussj.m 
gfivernnu-it w.is desirous to .ip])i’opi i.ite to itsdl thi 
1 h IK filial trade* m Jiirs which this esteii^ivo distiiit 
fiirnislud. Willi this view the Anierie.m ( onip;m> 
was formid in 1700* it <'si.iblish( d its chief 

f.u tnvy on the island Kodj.ih, .md fomidi d sivei.il 
sni.illir d( ))i nd.mt br.niilus .ilong llu' iXniiiic.in 
slune fiom l.itiUiflc .0 7 , and evdi to iJadoga, m liti- 
tiide 's Ill the \iemit\ of tin Spanish sdtle- 
iMuit-. it do(s not ap))i.ir, b} ant .Kcoiints th.it 
Jiive re.aihed iis, how far the government of Russia 
laid claim to the exclusive right of trading withlhost 
coiintiiis till the tear IS2J; wiieii <in I kasi* wjis 
Issued, asserting .i right, not onlv to tin v hole lo.isi 
from latitude .71 northw.irds, but to llie so is v.liuh 
border ifiem, to the extent ol 100 leagues fiom tin 
shores. Notiie to this cHecthas bein foi mall} given 
to the Ibitish ;md I’liited Stale s’ sjups , and thetiadf 
Jiitlurto earrii d on by tli(‘m has been jnohibiteil 
Tin Rritish ckaim the whole lo.ist from lalitudi 51 
to .76 JO'; whilst the Aimrieans Ii.im sonie picteii- 
.sniiis to portions of it. 

Witlioul entering fartlu r into tl.c thiler *nt view* 
w Inch m.'i} be i nti rta.ned by llu* several ilaimant^ to 
till* dominion of tJie eoimlries, designated b\ us .is 
^evv Albion, New Hanover, New (ornwall, and 
New Norfolk, we sliall lonsidertlie Urritory of Riis- 
M.aas extending from .7(P to 71 north ; ;md from 
the point of Alask.i to M.ieken/iie’s River from west 
to oast ; thus extending ovir 1 V .‘JO' of latitude, ;ind 
27*" 40' of longitude, t'nicss we knew the trinding 
ofthf* land between IMackcnzic’s River and TJehring’s 
Straits, which w'ill lie Ubcertaincd if (Captain Party 
bhould .succeed in tlie objet*t of his present voyage, 

^ny i*htim;ili’ of ilb extent can only he an ajiproxima- 
tion to the trutli. The medium culeul.itioii would 
make it ixteiul over 512,000 bfjuarc miles, 'flic se- 
veral Russian factories on this coast contain from 
800 to 1000 people on the whole, who traffic with 
the Almrigincs for peltry, and ilirect .such of Oicm 
ns have been reduced to obedience, and a Kind of ci- 
vilization, as to the spots which they shall select for 
hunting. The furs collected here are nearly of the 
same description as are furnished from JliuUon’s 
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Nrneriran Ray. Tlie capital of the company, that conducts 
RuMia whole Russian operations in America, amounts 
Rutland- S?,7‘l*7f()0() roubles ; each share receives a dividend 
bhire. of 1 56 roubles ; and the present value of tlieir actions 
is K7()0 roubles. The l\nij)oror, as protector of the 
company, receives one-tciith of all tlie furs for his 
share. 'Ihe factories of the company are in ^enend 
only art a'.sembl.i^e of huts, defended by paliMudc^s, 
and just sunieiently strontr to protect the jiroperty 
irom any attacks that tlie tribes of Indians can 
make. The coiintrj', even cloA to tliem, remains in 
.1 state of nature, except ;it the southernmost of tJicm, 
Roda^jo, in latitude 118 20\ where, inuler the* guns 
of the fort, abo\it 100 huts are erected* inhabited by 
Russians and natives, who cultivate* corn, potatoes, 
turnips, and hemp. 

The recent voyage of the Russian Taptaiii Kotze- 
bue has thrown inueh light on the geography of the 
luirUi-we-st coast of America, and we liojie for still 
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gre.ater information from the present expedition un- American 
der Captain R.irry. Russia 

(Besides the works already referred to in this ar- 
tide, see Itusiland oder ikis Iluss, Reich u. s, lu., voii 
K. Mor \on Rronisen. Berlin, 181 y. Dorstcfliiu^dcr 
Russ. Moiunchii' ncuh ihrrn udchf/ostcu Rolif/schcu 
Reiichunvrn^ \on B. Aon Wieknianii. Leipzig, 

1811. yollstiindncs Jf(uidhucfi der ncucatcn Erdc^ 
hesLhreihun^, \oii (iaspari, ll.issel, ( .innabich, und 
Ciutsniuths. VViMiiiiir, 18*21. Cl.irke's Trawls in 
Vatitms County iv\ of' Europe, /Lui, and Africa. 

Klaproth's llvise dunh Uusdand und Siberia tiuch 
Mofi^oiischcn Ttirlarci. Tubingen, ISlo. I’.ngcl- 
hardt und R.nrot, Ucise dutch die Ktim und dcu 
Kaukasus. llcrlin, 181.7. Khrniann>> und Lind- 
iier.s Scuid'' Kundc, Asien. Weimar, 181*2. 

Guide du roj/d^rut en Tvlnp^ne. ^^•lrsovie, 1820. 

Tableau de la Poloii,ne, ancieunc et tnodcnic, par 
Malle* Brun. R.iris, 1807.) (w. w.) 


R.uimiiru*-, RU fliANDSITlRK, .an ImjjIisIi county, nearly 
I'stiMt, .mil in the centre of the kingdom, and the smallest of all 
r)iv»oon>. tl-o divisions .so deiioniinated. It is bounded by Liii- 
e()ln’'hire on the <‘ast and north-east, by I.cieester- 
shire on the nortli-w’csi and west, and by \orth- 
.'iniptcjiisliire on the south. Its lengtli, from noi di 
to south, is sixteen, and its breadth, fr ni east to 
w’est, is twelvt' miles.* The .square contents are *200 
miles, or 1 ‘28,000 .acre.s. It is divided into live 
liiindrcds, and contains tw'o market towns, (^jiping- 
hani .‘uul Okeh.am, and ip parislip.s; being a greaU*r 
iiumher, in ])ro])ortion to its extent, than any other 
county ill the kiiig<lom. 

rdlii.c.il It gives only one title at iiresent, th.at ol’ Duke, to 
-t.itc. the family of Manners ; tw<i former peerages, that of 
Ferrars of Oakh.am, and Noel of I'.xton, being ex- 
tinct. Only two members are returned to the House 
<jf Cuinnioiis from the county, and none Iroin either 
of the towns. In judicial aifairs, it is on the mid- 
land circuit (»f the judges; .and in ecclcsiastie.il iiiat- 
tcr.s it has formed, .since the ye;ir‘‘15H, a portion of 
the hislioprick of Peterborough, 
of the The appearance t>f this small county is pleasing to 
(’ouniry. traveller. It is miiCh diversified by range, of 

moderate lulls, running from ea.st to Avest, in some 
parts Avell timbered. Belw’cen these ranges of hills 
the valleys, of al)out half a mile in hreadtli, .arc lux- 
uriant and verdant. The principal vale, called Cat- 
mose, is in the centre of the county, having to 
the north a tract of table land, overlooking the 
well Avooded plains of Lo^ccster, Lincoln, and Not- 
tinghamshire. The eastern part is more diverbified ; 
tlie soiitlicrn divisiem of it consisting of a beautiful 
vailley, stretching toAvards Northamptonshire, and the 
Avestern, bordering on Leicestershire, being abun- 
dantly wooded. 

*((a1 and The soil on the east and Bouth-cast parts is chiefly 
i Liinatc. shallow, resting upon a basis of limestone, compos- 
ed of clays und loams. The other parts consist 
principally of a tenacious but fertile loam ; but the 
vale of Catmose enjoys a most fertile soil of good 
clay, or red loam, or a grateful mixture of both those 
earths. A peculiarity of the soil is a redness which 


generally prevails, and wliieh tinges all the w'atcr.s 
of the eountry. 

Mr Parkinson, surveyor ftyr the Board of Agricul- 
ture, estimates the land of tft county m tlic follow- 
ing manner, viz. 

Pcislure land 81,8()1 acres*. 

Arable land 12,. 788 

Wastes :U) 

Woods 2,SL7 

Meadows 

(omnions (>{).> 

Plantations G.7 

Lakes and pond) -j-i 

The wo(»dsof tins county w'erc far more exten- 
sive in former ages than tle'y imv at present. The 
aiu*ient forest of Leafield, and the chase of Beaiiinonl, 
though now under the plough, mice occupied a great 
portion of tlie surface. The climate is generally ac- 
eounteil peculiarly soft and healthy ; and the eleva- 
tion is of that meilnini kind wliieh ccjually exempts 
it from the pernicious ellccls of moist exhalations and 
euld iiioiint.iiii fugs. 

The agriculture, tliougli it lias partaken of some Agricultuni. 
modern iinjiiaivcnientH, is not conducted, upon the 
whole, in llic best manner. In some parts, the 
reprobated ^\^teln of two corn crops sueeceding 
a fallow is still coiitinuod. lu other parts, after 
a fallow, barley is sown witli clover ; the clover is 
mowed two years, or sometimes fed the second 
m^ear, and then, after one ))1ougliing, the land is 
soAvn with wheat. In some cases, on the lighter laiuls, 
the four course system of turnips, barley, clover, 
and wheat, followed. The wheat of Rutlandshire 
is highly valued for seed, and much in recpicst in 
even very distant counties. Nearly two-thirds of 
the land are tithe free, and in all tlie late inelosurcs, 
provisions to that end have been inserted in the 
acts of Parliament for effecting them. The cows of 
Rutlandshire are remarkable for the richnc'<s ot their 
milk, tliough tlicy yield but a small quantity. The 
rich cheese, commonly known as Stilton, is chiefly 
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null mil- iihule in the dairies c»f tliis county. As many oxen 
bluii brou'j^hl from llic more northern countries, and 

r.ittcncd in Uutl.indslnrc, a*' arc bred within it : the 
.inniiul number of e.ieh i'' from Si <00 to 3000* Ihe 
dieep are nioie iimneroiis in* proportion than horiieil 
e.itth‘. jMr IVi kiiisoii ealcul.ited them to he al;out 
hOjOOO, eons' of old and ne\^ Leieesters,oi’Soiith- 
doHP., and .1 few laneolnshires. It has been re- 
marked, that thoii^Ii the ipialily of th(' a\oo 1 has in- 
ercased in fineness, the diminution in the uei^dit of 
tlie He(*tes li is of late years more than eounterba- 
laneed that advanta^'e. 

liners ami 'Hie small riv uli ts that water thisdislriet run into 
( .itKil the two rivers, the (hiasli, or \\ash, which pas'^is 
through it, or the Wallnnd, whieh forms its soiithirn 
honndary. 'flie litter n\er is iiAMj^able onl), to 
Stamford, on tlie confines of IbitlaiuMiire ; but i*- 
Useful in o]Knin<; a eominimication w’'!]! the oiaaii. 
A can il li.is hiiii eonsinicted from Oakham to Mel- 
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ton Mowbray, by wltich a supply of coals has been Rutlmul- 
drawn from tlie mines of Leicestershire. Bhirv 

lliitlundshire is neither a manufacturing nor a mi- II 
neral district, but depends exclusively on its agricuU 
til re. By tlie returns in 1801, the inhabitants were 
lh\356‘; viz. 7.078 nialcs.and 8378 females; in igi, * 
the number* were 10,380, viz. 7.031 males, and 8449 
females; In 18‘21 they were 18,487, viz. 9223 Amies, 
and 92()4 females. 

'riio residences of nobU>inen and gentlemen in this 
county hold nearly |||^ same ])roportion as in the 
other divisions of England ; the most remarkable 
fire, Alston, (i. Tk Breidnell, L^q. ; Burley on the 
I Id], Earl of Winchelsea; C'otsmore House, Earl of 
Lonsdale , Exton, Colonel Noel ; Lyndon, 'fliomas 
Barker, Esq., Norniariton, Sir Hilbert Ileutheotc : 

Ii}all, Matthew Iherrepoint, Esq. 

See Parkinsons A^nculfural Survey ; and Beau- 
//es of Kurland and IValcr, (w, w.) 
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SALOP, or SIIUOPSlIlRE, an inland county of 
Fntilimd. It i'- hounded on the north by Clieshire, 
and the WcMi euiinties ol Pliiit and IKiihigh; on 
the ue^'t 1)} tile Wchli counties of l)cnbij;h, Mont- 
goii Cl), and ILuhior ; on the south by licit foidshirc 
and \N oil , ^tcrsliiio ; unci on the •ast by ^tailord^hirc. 
It H of .in oblong figure, extending from north to 
south, and contains a variity of projections and in- 
deiiMtien.s. Its gicatist length is about 10, and its 
greatest breadth 37 miles. Its snpeifiekil euntciils 
are 1311 square mile'., or S,51,21() statute ai*ii‘‘. 

This count) L divided into fifteen di^liiilN, nr 
hundreds, of whieli five are on the norili-east siiie of 
the ri\er Secern, tliite extend to both hanks ol that 
iivci, and the remaimlLr are on its suntli-ivcst N»de. 
'liic eec*lL'.ui''tieal di\isions of llie eounty me into the 
diocese of Liehfuld and Coveiitiy, extending vVli 
lit chinches, — of Ihioiorcl over 127, — ul 'Aoiee - 
ter over 3, — and of St Asaph o\er 12, — b* sidfs 
which tlicie ari' ti in the peculiar jurisdu non of 
Bridgf noi til, in iking in the whole 202 ehnichi^ ol 
which 229 aic parochiui. 

The population of this county has iiicreu'-ed at a 
niucli less lati », between the census of liill ami 
tliat of 1821, than that ol any other of the EngliOi 
or Welsh counties ; tlie aveiagc increase of tlie king- 
dom being 10 ptr cent, and that of Shropshiie only 


rest of tlie county the land is rather undulating, to- 
lerably wooded, and with many beautiful rivulets 
meandering along the dilfcrent valle}s. The whole 
tract of eoinify, from WellingtQn to the termination 
ol the county httween Oswestry and Cliiik, exhibits 
the mild beanries of a teitile and cultivated ciis- 
trict. inclo-ed by well formed hedges into fields, of 
dime IP ions well calculated tor advantageous husban- 
dry ; and ornamented with several domains of noble- 
men ami genrlimcn, whieh present a nio^t pleasing 
Slid IS, ion of picture.s to the traveller. 

That singular insulated mountain, the Wrckiii, 
iiMiiii from a plain to the height of 1100 feet, exhi- 
bits Its sugar-loaf form over the tops ol the smaller 
elevations in its vicinity, and increases the interest of 
the scenery. In the southern division of tin* county, 
the Brown C!ee Hdl, and the Ti*tcrson CIce Hill, 
use to greater elevatioi s tium the Wrekin, and pro- 
iluce tnueh pielurcMpie variety. 

In a county of such extent, the soil must be very Soil. uul ( h- 
vjried. On the eastern side, the valleys are flat andn»‘i*»^ 
wuini, and the soil generally of a sandy nature. In 
the iniildie part, tlie soil is more tenacious, and the 
bottoms of the wider valleys have frequently a stifl’ 
but rich clay. On the most western parts, the soil 
is very shallow, resting upon rocks of vaiied descrip- 
tions; and L hotter calculated for sheep pasture 


5 pi) cent. By the latter enumeration, the number ^lan for producing grain. There are some moor 
of individuals was 20(i,Lj3 ; of whom l()2,0.i6 weic ^inds, but iiichpures and drainage have considerably 

diminished their extent. A very great portion of 
the soil lesu on a limestone subsoil ; and almost the 
whole of the plains are easy to work with light 
ploughs, and two or three horses. The easterly 
w inds generally prevail in the spring, and the w'estcr- 
ly in autumn ; the former are more remarkable for 
their regularity than the latter. The whole of the 
county enjoys a salubrious air; but on the hills, on 
the western side, the cold of winter is most intense- 
ly felt. 


niah'*!, and 101,097 females. The number of /hmi- 
lies were H,<)3() ; of whom 18,111 were chiefly em- 
ploy e^d In agriculture, 17,185 in trade, manufactures 
or handicraft, ami 5737 were not eonipiLed in 
either of those classes. Tlie number ofhou'-es w’cre* 
38,663 inhabited, 179 building, and 1012 unin- 
habited. 

'Ihe lace of the country p much diversified. On 
the wi'>tcrn side it has the wild appearance of the 
ailjoimiig principality of Wales. Throughout the 
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Sahip. The chief river is the Severni which runs ^hrougii 
the whole extent of the county from north-west to 
akfJs*' fa ‘^“uth-cast. It is navigable at all seasons to the 
..iN, und " Bristol Channel downwards, and in wet seasotis up- 
(ailnmiL. wards to Welshpool, in Montgomeryihire. Tlic na- 
vigation is^ however, at all times, impeded by many 
obstructions. In dry weather, the lords are only 
passable with difficulty, and in very w'ot weather the 
tloods cover the banks, and extend so far over the 
level land on both sides, that the barges cannot be 
drawn up, from wanting a pafji on which the men 
who draw them can secMirely walk. It is one of the 
singularities of this navigation, that men are employ- 
ed instead of horses, us on other rivers, to draw the 
vessels against the stream. Imperfect as this navi- 
gation is, it is, however, the chief source of the 
wealth of the country, as affording the means of con- 
veying to good markets the various heavy produc- 
tions which it yields. The iish found in the Severn, 
in its course tlirough Sliropshire, are salmon, pike, 
lloundi rs, gi a} ling, and (’cls. There are also some lani- 
pre>s in the Sliropshire pait of the Severn, hut they 
arc less abundant than in the lower parts of the river. 
The priiicip.il tributary rivcis are the Camlet, the 
Vynuvey, the Tern, the (’lun, the Ony, and the 
Teme. There are, liesides, innumerable rivulets and 
streams, which adorn and fertilize the country. The 
lakes of SIiro[)sliirc, tliougli neither numerous nor 
extensive, form a variety in its landscapes rarely to 
be seen in the midland counties of Fiiigland. Ad- 
joining the town of Filesmeie is a beautiful lake of 
IK) acres, with some otlu rs smaller near it. On the 
western side of (he county is iMartoii Pool, of 1<.> 
acres. On the north of the Severn are Fennymore, 
LlyncI} spool, and Ancot; and at Slirawardine is a 
line lake of 10 acres. That side of the county which 
most abounds in running streams has few or no lakes. 
The canals of this county, if not equal in extent 
to those in some others, }ield to none in their 
construction, or the obstacles they have surmounted, 
or in the heneficial consequences by which they have 
been followed. The first canal was a private under- 
taking by a lleynold-^, completed in 17.S.S, for 
the conveyance ul' his iron-stone and t lals. It was 
a short canal, but a dc‘-cenl of seventy-three feet was 
conducted by a well contrived inclined plane, and 
double railroad, by means of w'hich the lo.uled boat 
pashing down diew up another with a load, nearly 
equal to one-third of its own weight. This coi.trix- 
ance was found to be applicable to siniil.tr purposes, 
upon a larger sr’ale, and w'as speedily adojited by a 
company who, under the power of an act of Par- 
liamcnt, soon constructed the Shropshire Canal, 
which p.'isses througli the most eoiisiucrabic iron and 
coal w'orks, till it i caches the Severn. 'Flic Files- 
mere Canal is a most important undertaking, as by it 
a communication is opened between the Severn and 
all the great canals and rivers in the north of Eng- 
land. Bristol and Liverpool arc thus become con- 
nected by inland navigation, and llie rivers Severn, 
Dec, Mersey, Trent, and IIumbcr,are united for the 
purposes of conveyance. In districts where the in- 
equalities of the surface would not admit of canals, 
iron railways have been constructed, on which heavy 
goods arc conveyed, in appropriate waggons, with a 
great saving in the ex pence of carriage. 
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There are few counties in which the agricultural Salop 
business is, on the whole, better coiului ied than — 
ShropDhiro. 'I'lie land is very wtll adapted for the Agriculture, 
turnip euIli\ation, and the large flocks of sliecp 
which arc commonly fed on that valuable rout ^ 
great part of the year, supply ubundance of manure 
for the due cultivation of the dillerent kinds o( 
grain. The nio..t pi ev ailing bleed of slice|) aie the 
Southdown, hut many of the New Leice.«*lers are to 
be seen, and in the hilly parts of the county are 
many of the linc-vvoulled W'elsli sliei p. Tlic mea- 
dows on the hanks of the Severn, and on the flat 
lands contiguous to the smaller .streams all’ord pas- 
turage for nuineious cows, whose milk, when cun- 
vcrled into cheese, i.s coinmonly sold under the de- 
nomination nf Fill shire. Tin* corn generally culti- 
vated is eitliir wheat, barley, oat*^, or pease, and the 
crops, on an a\Lrage, equal in ))r()diictiveiiess those 
of the hcdt di.stiicts oi the kingdom. Hops are 
grown in small quantities on that part of tin 
county which adjoins to 1 lereforilshire. Some small 
portions of land are uppropiiated to the growth of 
hemp and fla.\. The eultivaiiori of potatoes has 
been very much extended of late years, and now 
furnishes a large pioportion of the aliment of the 
labouring part of the population. The growth of 
hay, and the cultivation ot artificial grasses, are more 
mglccled than any other branch of rural economy. 

On the Jlat lands, the deposits from the overflowing 
of the streams siilllciLiitly cnricliLs tlu'm without any 
artificial manure ; but from the embankments being 
neglected, the hay produced on such .situations is 
liable to he much injured l>y the Ih uds tliat fie* 
quently occur in summer. 

A great portion of the wealth of tin’s rounty con- 
sists in the mineral prudiietions, which are most 
profu.sely found beneath its surface, 'flic chief of 
these are lead, iron, limestone, freestone, pq»e-elay, 
and coal*;. The lead is proeuri'd in consaierable 
quantities cliicih from the mines of the Hope and 
Snailhe.ieh. The inatii.s. ot the ore is cr^sliilli/ed 
cpiartz, .sulphate and caibonate of b.'U}tes, and car- 
bonate of lime. The iron ore is found contiguous 
to the coal, and fiequ''nlly close to it. This is 
especially the ca«c about Colehrook Dale, a division 
peculiarly rich in those minerals. This di'-tiict is 
about eight miles long and two Iiroad, on the banks 
of the Seviin, on the wi stern side of the Wrekiii, 
and running paiallel wdlli it, from norlh-eust to 
south-west, 'file whole, hut especially the southern 
part of the coal di'-lriel, is con.siderahly above the 
plain of Shropshire, so that at one part the height is 
.^00 feet above the Severn. Tlie woiks ol the 
Dale supply both ore and coal, as well as limestone, 
jii great quantities ; and ever\ part of the process, 
from digging the ore to the completion of the ma- 
nufacture, including the convcision of the coal into 
coke, is pcrioim(‘d on the spot. Aithur Young, de- 
scribing this part of the county, says, “ Colehrook 
Dale is a w'imling glen, between two immense hills, 
wliicli break into various forms, being all thick]} 
covered, and forming most beautiful sheets of hang- 
ing woods. The noise of the forges, mills, fiirnacLS, 

&c,, with ail their vast machinery; the flaims burst- 
ing from the furn.accs, with the huriiing ( lal, and 
the smoke of the limekilns, are altogether horribly 

V 
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sublime.'* A bridge of cast iron, the first, vre bc- 
lieve, constructed in ihi»i kin^;dom, thrown over the 
Severn, gives to the whole aLcnery a most romantic 
appearance. Soon .liter it was ascertuined that iron 
iiKglil be made with coals, riduced to the slate of 
coke, well as irom wood, the operation of coking 
was begun lieie by Lord Dmuionald, with a view to 
nbl liii the I'ossil tar in the eouiM* of the process. 
'I’iiis operation led to the diseo\ery of that ga*!, ex- 
iiiuKtl Irom coal, whose brilliant light now serves 
to illuminate so many of our streits and public 
buildings. In this d.iii' was discovered, in opening 
.1 coal mine, a copious spring of lossil tar. It \ii Id- 
ed, at first, VLi) plenteous]}, hut the quantity uimi- 
nislied in a lew} ears, and though it still runs, its pro- 
duce is but of small amount. 'J'Jiough tlie iroii-woiks 
in this dale w'cre the fir.st begun, on a large u ale, 
they are l)y no means eoulined to it; for in many 
other pails of tlie eounly, they are carried on to an 
extent tli.it is unequalled in any oilier country but 
(ireat llritain. 

'I s‘'i‘ Ik sides the process of .separating the iron from 

■> ' it^ ore, and hi iiiging it into the stale of bar-iron and 
))ig-iron, the otlur steps in the applieatiim of that 
mineral to general purposes aie made within this 
lounty. The larger kind of iron goodp, whcthei 
east or wrought, are piepared, and most of the iion 
bridges which have bten erected in dillen lit paits 
oi the kingdom luivc been Ibimtd bore into such a 
-.Late as only to require to be put together in (he 
places where they were de.>tined to be ulliniattly 
fixed. Some of (he largi-st establishments for making 
porcelain have been lonncd Iieri', (‘jieeiullv that lor 
iron-stoiieeliina iiiCoklnook 1) lie, wliicli h;i^ Ithvi red 
the price of that beautilul eonunodity so as to biing 
It within the reach of a grr’ater number < i eonsuiners 
than could formeily alibi d it. I\rannl.ietuu.^ of a 
coarser kind oi* eanhuiware, and of lob.e co j ij .v, 
are tairicd on at liroseky and other |)!aee-. I he 
iMW'inaieri ris ot wliieh ihe-e iirlich s aie fornu il are al- 
most all louiid near the sprOs w lu rc they aie eonvi i led 
to those useful and prolilahle purpo^'es. 'I'he manu- 
facture of cotton has beui leeeml} iuliodiieid into 
ibis eounly, and ist.iljlisliiiicnli loriiieil at Coliham 
.and some other places, which rival the largi fac- 
tories ill the couiil} ()l l.ancaster. ’Man} bianelies 
of tlie linen trade have been long, though not ex- 
tensively, carried on in the northern part of the 
county. Some of the coarser kinds of woolluis are 
made in dilferent districts; but none of tlieistab- 
lishmciUs for tlieir fabrication are upon an ext< iisive 
scale. The trade in \\ eksh llanneJs eenties in a 
great degree in Shrewsbury, 'i'he iiicrchanls ot that 
town rejiair to the markets of Welshpool and Os- 
westry, and make their purcliases of the small coun- 
try weavers, wdio bring their goods in an unfinished 
state ; and the pieces arc rendered fit for the mar- 
kets to which the} are destintd hy the Shrew shury 
traders. A coarser kind of w'oolhns, called Welsh 
vveb.«, arc prepaied in the sainc manner, and are ex- 
ported to the* West Indies for clothing the nc- 
groe«5. 

- ir Mvliiry. Sliicwsbury, the county town of Shropshire, from 
its vicinity to Wales, in which the towns are few, and 
Imin Its distance from any other large town, has ever 
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been considered as a kind of provincial capital. It Is ^^op- 
situated on Q circular peninsula, of considerable ele- 
vation, formed by the curvatures of the Severn. It 
presents, at every approach, a pleasing variety of 
views ; and the noble swTcp of the river, which seems 
to embrace it, heightens ut every turn tlie charm of 
the scenery. The exterior ranges of houses com- 
mand the lich and beautiful landscapes of the sur- 
rounding country. The stately spires of two vener- 
able eluirclies, and the massive towers of the cui»llc, 
give that imposing gj^andeur to the whole which is 
commonly felL in eontomplating the works of anti- 
quity. 'J’he walks between the liver and the towm 
.lie finely shaded by an avenue of lofty trees, and 
funn*»Ii an agreeable promt riade to the inhabitants. 

TJie interior of the town by no means corresjionds 
with Its external beauty, 'Hie streets are iiiliicate- 
ly dispersed, many of them steep and narrow, and 
ail bmlly paved. They exhibit a strange contrast of 
am lent and model ri buildings, and arc as uncor.rh 
in their names as in their appearance. This town, 
as well as many other parts of the county, exhibits 
now* man} iiiter-esting remains of antiquity. Among 
these U the ea'-tle, placed on the narrow neck of 
land, hy which the only entrance to the town can be 
gaii.i d without parting a Inidgc. 'J'he remain.s consist 
of the keip, a square building of lOO feet, connected 
with two towels; the walU of the inner court ; and 
the guat .n\!i of the interior gali*. 'I’hc keep 
is llu most pel feet ol the whole mass of building. 

TJie walls of this huililing are ten feel in Ihiekness, 
aed its bLams of viry large dimen.sions. It is slated 
to h.ue bun built by lloger lie iMonlgoniery, llie 
Norman, as a fi iidal bold ; but being i'orfeited to tlvc 
crown in (he ixign ot llinry I., was used as a royal 
foi Hess In subsequent peiiods, to check the incursions 
ol tlie loss ci\ili/ed Welsh. The remains of iht ab- 
lu*} ,t Hi by lh(‘ ''fuiie founder as the castle, rew*ard-* 
iho lour ol aiitiquitiLS fm the inspection of lliLin- 
'liie iiio^l pLilect of the remains ol this edifice is ai 
IK J..g )i .il stinetiire six feei in diarneter, usually call- 
ed the Slone Pulpit, standing ujion a portion of tlw: 
iiiinetl wall. It is ciirwiiid by an oblu^* dome of 
stone-woik at abrml eight feet from the base, mp- 
porled on six narrow »)ointcd arehe> rising on pillars. 

The ancient Church of St Cliud, which fell down in 
17 s ,, priscnts an interesting group of ruins. That 
of St Mary, founded by r.il'rar, us well as St Alk- 
iiiiind.", fouiiili d by Qm ui j'llK da, daughter of OtHi, 

King of ^lerciii, have received such alterations in 
moie recent peiiods, that they exhibit the architec- 
tural taste of several successive iipvs, 'flic charitable 
institutions of Shrewsbury, consisting of hospitals, 
infirmary, schools, and other cstablislimcnts, rather 
exceed the jiroportion to be found in other places of 
equal population, and do much credit to the liberali- 
ty of the natives. 

Our limits do not admit of lengthened dcscrip- zXnuqmiu'fc. 
thins of the numerous remains of ancient architec- 
ture which are still existing in this eounly. Tlk* 
most remarkable are llaugmond Abbey, about four 
miles from tibrewsbury ; the walls of W'roxeter, 
of Hrilish and Komnn construction ; the Abbey 
of Ijiiildwas, founded in 113/5 by Roger, Bishop 
of (iiLster, for monks of the Cistercian order. 
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the Monastery of Wcnlock, founded in fi80, de- 
ll stroyed by the Danes, and afterwards rc-CblablLsIi- 
. jjjg Roman Camp called the Walls at Quat- 
ford ; the Castle of Ludlow, celebrated for its 
hplendour in the reigns of Henry VI II. and of 
Klizabelh ; — during the latter period tiic residence 
of the Sidneys, and in the reign of Charks J. 
immortalized as the place where Milton conipos- 
ixl some of his works ; Wannington C.astle, near 
Oswestry, a house of strength before the Norman 
CoiHjuest ; Lillcshall Abbey, near Newport, with 
one of the most highly adorned Norman arches in 
the kingdom; and Hoscobcl House, with the oak in 
the grounds near it which served as a shcltcT to 
Charles II. when, after the battle of Worcester, he 
was closely pursued by the victorious party. 

■k puk i.ift- Shropshire returns to Parliament two menibeis for 
I . the county, and two each for the boroughs of 

Shrewsbury, Ludlow, Wenloek, Rridgenoitb, and 
Ih'shop's Castle. 

I I'l ^ iiul xiie titles of peers derived from the comity are 
— h'.irl of Shrewsbury, and Parons Hill and For- 
rester. As tliere are i'ewer titles derived Irom this 
county, s«) the .•seats of peers are much fewer than 
, in any other of the same extent. The nioht rc- 
n*arl\a!)le residences of noblemen and gentlemen 
are the lollowing: Walcot Hall, Earl Powis ; ll.ird- 
wicko, Lord Hill; Poss Hall and Willey Park, Loid 
Forrester; Aplcy Park, Thomas W’hitmore, M. l\ ; 
Dudmaslon, William Whitmore, IM. P. ; Pilehford. 
Ilonouiablo C. C. (’. Jcnkinsoii, M. P. ; Ilodnett, 
Reginald Ileber, M. Ik; Ilawkstone, Sir Richard 
Hill, Bart. IM. P.; Kinlot Hall, Wk (\ ( liilde, Emp 
M. P, ; Stanley Hall, Sir 'f. T)rv\hit .loues. Bait. ; 
Allingliam, Ti wd Berwick ; Manor IIou^c, Sir (J. 
Jerninghara, Bart.; Pradoe, Honourable Thomas 
Kenyon ; Pcntrepiuit Hall, Honourable 1’. West ; 
Orluton Hall, W^illiani Cliulde, Esip ; Downt m 
Cattle, Ricliard l*a}ne Knight, F-sej. ; Oakley Paik, 
Honourable Robert C’live ; Plowden Hall, Edwaid 
Plowden, Estj.; Aiidlim, Lady Cotton. 

By the cornu's of ISiil, the ])opulation ot the 
towns was as follows* Shrewsbury, Wen- 

lock, 11/205; W’eliiiigton, 8:i90; liales Owen, SIS?; 
Ellesmere, GlkliG ; Bridgcnortli, Ludlow, l-8v20; 

Oswestry, lifjlO; Newport, 5^3 1-3; Bishops Castle, 
1880. 

See Plymley’s Survr?/ of' Shropshire ; Aikin’s 
Tour ; Telford’s Account the Inland Navigation 
rf Shropshire; Antiquities of Shrembury^ by the 
ilev. Hugh Owen; and Beauties oj England and 
JValcs. (w.w.) 

oiigiiMtthl SAXONY. The kingdom of Saxony has been 
(rf foriaed out of the principality of tlic same name. 
iiiL Kin«- duchy from which the sovereign dignity arose 

* was no part of the ancient duchy, but a Vandal pro- 

vince, which Albert, Margrave of Saltzwedcd, seized 
and transmitted us an inheritance to his son Bernard. 
This Bernard rec( ived the ducal rank from the F'ln- 
j>eror Frederick, usually distinguished by the name 
of Rothbar, or Rcdbcard ; and bis teiritorics were 
spread out from the \Ves“r to the lllime, and from 
Westphalia to the borders of Bohemia. In these 
turbulent times power was necessary to preserve tlic 


dominion possessed by the petty savercigns ; and di- saxony, 
visions ari'iing between different branches of the 
niily, the other Saxon duchies were formed into in- 
dependent States, leaving to the descendants of Ber- 
nard the sovertignty over the .Margravatc of Mcissson, 
and that of Saxony in a contracted state ; whilst tiu 
housco of (iotha, of Weimar, of Coburg, and soiru 
others, inhcriti'd the whole of the western parts 
which Albert had seized. .Meisstu and the remain- 
ing part of Saxony was then formed into one indt- 
pendent state, on which tlie eleeLoral dignity wa*' 
conferred by the Fmperor diaries V. because of 
the adverse conduct of the Elector of the hou* 3 e of 
Weimar, the oldest branch of llie family, in the wars 
which aro'^e from the reformation of l/iither. 

From that period till the war of the French 
Revolution, though its territoriis had been oe- 
ciipied, anil its capital taken by hVcdeiiek of Prus- 
sia, Saxony had experienced but little alteration. 

When France attacked ]*riissia in I8()0‘, the Elec- 
tor of Saxon}' took part with the latter power, 
hilt the reverse occasioned by the battle of den.i 
compelled him to join the eonipieror. An allianci 
was formed between Buonaparte and the Elector, 
who, as the I'hnpire of (rcnnan\ w.is dissolved, and 
the eUctoral digniiy .nuniliil.iti il, asvumcd, under tin- 
sanction of till* Ruhr if Frmie, the rank .iiu' 
title of King. 'The newly emtid King mai^taintd 
with good faith the alliance, whieli lucessily had cuni- 
pelled him to form, till tlic overrlirou of the Freneh 
armies, in the deei'-ive battle of T^eip-ie, oceasioneil 
in part by the defeetion of ins troops ; on wliicli eviait 
he w'.l^ taken piisouir by flu* I'lied soxereigns m 
lliat city, and Ins dominions j»!acid luuler seipieslr.'.- 
tioii. Wliun, at lem^Mli, he was renistated on his 
throne, ncaily onc-halr of hk subjects w(»re forced 
to transfer ilieir allegi.uice to the Prus-,iin iiionareh, 
t(> whoso kingdom was adJi d llio ducli} of Saxon\ 

It '('If, eompii->ing the tirtile part of his domi- 
nion' . 

'J he kingdom of Saxony, In ll-s present state, is o 

compact ami connected territory. It exlemU from H 

.’■/ U) 3l IS' east longitude, and from 30 10' lojmi. 

5\ .31' nouli la'ilude. It is houiuled on the north ‘ 
and north-ea&t by Prus'sia ; on the soutli-casl and 
south by Austria; on the soiith-uest by Bavaria, 
on the west by the piincipality of Reus and thi 
duchy of iSixc CJotlia, and on the north-west b\ 

Prussia. Its .ipiare extent k about 7150 miles, or 
4,025,000 English iicre.*^. 

It is divided into five circles or provinces, and 
these are subdivided into Amts or Baliwichs. 


(’irclcs or 
Provinces. 

Niinibcr of 
lull iliUancs. 

Mvlint in 
r.iigli!.]i 

XlTL-i. 

('apituh. 

Meissen ... 
Loipsic .... 
Erzgebirge 
Voightlund 
Lusatia ... 

SHi’.yw 

l.ift.'JGl- 

I6y,87‘» 

I,()0(),()S0 
713,080 
1,103,520 
110,320 
1,03 1,(180 

l)re>den & Meissen. 
Leipsic. 

Freiburg. 

Plancn. 

Bautzen. 


k,(52-l,G.S() 
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sixoii\. Tlic inhabitanti arc tlivicloJ into tliosc who live 
^ In two large citic'*'. . - - S.>,H »7 

In six cities, butwi'en .'JOOO Jinil 15,000 souls, .31,111*) 
In thirty-four ciiio, Im tween 25()()aiHl.)(K)(), I Il3,(i(i0 
In nirif^y-tlircL* town^, hetwcon 1000 and 

•JjOO, - - - l:i0,128 

In lowiia ofltssthan toOO, and in villages, 8.>'J,.308 


r.K 1 ift til' 

t *»ii”.frv. 


1,232,082 

'riu\ stale of the population is draw'ii from a cen- 
sus taken in 1817' 

"riie northern part of the kingdom of Saxony is, 
for tlio most part, n hvcl, or an inidulaling country; 
hnl on the .south it i*i very riiountiiinous. The moun- 
tains rise in three successive iidges, denominated 
the \'«)i*gehcrg, iMithelgchcrg, and llocligcbergc ; 
the soulhernnmst ol these, horde ring on Bohemia, is 
the lot til St. Till- highe^'t points of these mountains 
are those of the riehfelherg, 'JT'jO fei’t ; Auersberir, 

II feet , the I.ausche, 2100 leet ; and Ilochwald, 
felt. 


Si, , Stti'. A part of this moiint.iinoiis district, betwixt Dres- 
/ den and Bohemia, usually denominated Saxon Sv\'it- 

7erl}in(l, has peculiar charms fir the lovers of pio- 
tiire.sfpie scenery. It is about 2S miles in length, 
and 2.'l in breadth, di-pla} ing det p thasnis boider- 
ed by perpi lulleular rocks, some naked, and others 
clothe(| with eviiy variety of tree". K.ipul streams 
pour from declivities, lormiijg cascades in some 
parts, and in others, in deej) N.ih’s, nieander through 
M'ldant meadow ", without their is«‘Ue or thtur egress 
hi-iiig di"eov<'ral)le by the observer liom the preci- 
pices which cm lose such recesses, and from whence 
lie can sfi* no path by wliieli tiu’ a ales can he icach- 
c'd. Through this mass of mouiiluins the liver Idbe 
has worn itself u jiassage, by a mo>t tort ions course, 
ami washes the base's ui loc’ks, in .some parts of 
lU’ar one thousand feet jn'ipencliciil.ir height, from 
whose summii that .stream appears to the heliohler as 
an iiisignilic.mt livulel. IVoiii tiu' surface of this 
mountain plain rise tin' pinnacles oi' lock'H, on which 
castles, m ihc feudal time", wire eii eted, simie cvf 
wl'.ose luii.N add to tin* loinanl'e gi.indeur of the 
prospect ; whilst other , .such as Kocnig^tcin and 
iallKr"tciu, h i\c had applied to tin m all the .irts of 
modern fortilii alloii, and are the most impre«rnahlc 
fortres'-cs III the Si\oii dominions. Koenig^lc m es- 
poei.illy, though, irom it.N great height, it appear" to 
ruminate in a point, h i" on i(^ ape.x stiong walls, sur- 
rounding hud lings in nlmh the treasuri'.s of the 
Clown are secured iii times of dinger, with grouiul 
to > ield potatoes enough to li.i d the garrison, as that 
vegetable glows theie to puhelion; ihoiigli, from 
being 1 100 leet high, tin- iigul eold of wintc'r is mo^t 
SI veri'ly fi It. 'I’liis Ibilus^, .-nul that of Lillieiisfi in 
on the o[)|)oMtc side of the T.lhe, arc con"idered to 
be the ke\sto Ihiheniia. lewspcjisin luircipc citate 
greater intLie"t m the geologist, the botanist, or the 
lover of |)ietui'es(pu' s(,rerv, than this portion of the 
country so appropiiaUlv duKiminated JSa.xon Swit- 
zerland. 

The jirincipal river of Sa\on\, and that to which 
almost all the othus tontrihMe their streams, thoiigli 
not till it has left this kingdom, is the I'lhc. It en- 
ters from Bolicmia, and is n.ivigablefor barges through 


the whole of its Saxon course. The other rivers arc S«xony. 
the Black BNter, wliich rises in Lusatia, and soon 
enters the 1 Russian territory; the Spree, which comes 
out of Bohemia, divides itself into two branche'< near 
Bautzen, and then passes into Prussia. These rivers 
iail into the Kibe on its right bank. On the left 
bank it receives the INIoldau, which has two sources 
in Bohemia, and in Saxony unites with the /wichau, 
and runs parallel to the Elbe till it joins that stream 
at Dessau. The White KIster rises in Voiglitlund, 
with many curvatures, reaches the subiirb.s of the 
city of Ki ipsic, and, receiving there the small liver 
Pleissc', f.iilt) into the Saule, and ultimately is lost in 
the Kibe, above Magdeburg. Tlie only river that 
does not rim to the Elbe is the Ncissc, which rises 
in the eastern corner of the kingdom, and, passing 
into Sill via, at length is emptied into the Oder. 

Thc're are no lakes in Saxony, nor any canals, ex- 
cept <meh as are used in tlie miiiiiig districts for con- 
veying the oie to the milks. 

As cnm|)ared with most parts of Oerman}, tlie Agncul'urr 
agriculture of iSaxony is much advanced. \\ herever 
the "oil is Ciip.ihle of cultivation, it is worked with 
diligi nee ; and the more hilly and poorer soils have 
a good lu ibago, and yield pastinc to numerous flocks 
and henls. The sides of the mountains tow^ards the 
Elbe, fr*)ni Pirna to Meissen, are covered with vines 
which }ield both red and white wine; the former 
from the vicinity of Pilnit/ and Loschwntz, and the 
latter from llotkisriitz, are the most valued ; but the 
great piTtion of the Saxou wine is of a very indif- 
feiciit ipiility. The ho'-t of them are produced from 
tlic vineyards belonging to the king; and though 
tlie> aic sold at the highest price*?, it is vtry doubt- 
ful li the expenee*? of cultivation, and the rent whicii 
jingiit he obtained for the land, docs not exceed 
what is produced by the sale of the wine. 

'fhe whole of Saxony i.s highly productive of fruit, 
and the care and .skill exercised in its cultivation is 
ampl) rewarded. (iri*af destruction to the Iruit ticc.s 
took pi.ice (lining the treiiieiidous military conflicts 
of which the country was the theatie; hut still the 
orchards and garde.us arc very extensive, and new 
tree'", pl.mted .since the w'a"ting warfare of 1M.3, are 
begiiining lo iild their products. 'J1ie calamities 
whiih v ere injurious to the fruit trees liave lessened 
(he nmiihcr of cattle of evuv description; in the 
year 1M7, in many districts of the circle of Meissen, 
not a single head of cattle w’jis to be found, 'fhe 
bec-Iiives wxrc destroyed by the same events; and it 
w'illyit rcijuiie some }car.s before Saxony can, as 
in past pi'riod"*, suj)j)ly the neighhouring countries 
with meat, liides, honey, and wax. The shci'p were 
better preserved than the other kinds of animals, 
being mostly driven to the mountainou.s districts. 

These have incrcasc'd, and great attention having 
lieen paid to breeding them so as to produce tlui 
linest w'oolv, they have succeeded lo such an extent, 
that their Ih'occs are now siijietiorNto those of Spain, 
and furnish tlie chief agricultural aiEcle which is cx- 
])orr('d. 

The arable land is cliii fly cultivated on a three 
cour.H' sjhtem, consisting of a fallow', winter sown 
grain, and spring sow n grain, lu some cases there 
is u fallow crop of flax, hemp, or potatoes. The 
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sixonjr winter corn that succeeds is generally rye, nnd 
sometimes, though less extensively, whe it , the i»uiii- 
intr corn which toiiows la chiefly oats and somctimcM 
barky Ihe greater part of the uiable land is m 
common fields, held under a hudil reniiio, over 
which the lord of the manor his tlu n^ht of (lt| an- 
turing his iiocivh between the haivcst <ind the next 
seed tune. Ihefaiming oecuputiorib are genciiily 
very small, 4md tlic inereabc of giain thioii^h the 
whole kingdom is said not to average more than five 
for one the culture of potutms his hetn very 
much extended of late yeais, and (aims ilmost ex- 
clusively the food of the labouring cl isses in the 
mountainoub districts lobaeeo, hemp ilix, wood, 
hops, ind ehiecory, arc grown in some pntb ol the 
kingdom, but neither of them to the extent whieli 
the consumption of the country i e([uii ( 1 he woods 

of the kingdom since the sepii ition of its best por- 
tions, are in*«ufhcient to fuinibh the it habit mts witli 
the nic ( ir\ fuel and though abiirid iiu e of ( o il is 
found iieai Dresden it is of so siiljihiireoiis u intiire 
as to hi deinu 1 iinwhoksome mil is used only by 
tlioso who ail un ibk (o piy the hi^li piiee foi wood 
whieh its SI II city has ciiitid. 

'I » vlh hixoiiy ibounds in minerals, und though the veins, 
in giiieial an fir fiom bung of thickness the 

OIL 1 tolerably lie li , whieli, ulded to supeiioi skill 
and ei onomy in working tin mrus md bepai iting 
tlu me tils, iinkts them vny henifiml to the ci own, 
to whom (lu ^leatir portion oi tlum hclon^ ihe 
minerilogieal sehool of Irevhcig his hid i won- 
deilul infliunei, not onlv m ^ixon), hut m ill 
puts of tlu woild, in iiieui mg the knowktke uul 
improving the piietue of the operitive Idiiurers 
m the mining irt Tlu mnuil pioiliue of tlu silvei 
niincb is lb Hit too ()()() ouiiei s bisidea tin they 
yu id copper, le id tin, non su(| h ii quuksdvei 
bismuth, ni seine, and coil. Dold is found ni veiy 
sni ill qunilities 

M In no put of the contnieiu his nnnuf u tilling in- 

I diistiy bun e lined to so gie it in extent, or oeeii- 

piid so lUr^c a propoition of the popul ition is in 
Sixony Heloie the s paiitionfiom it of the most 
productive igiieulturil piovniees, u i cikuIiUd 
that two filths of the inhibitmts weic (inpi()}idin 
m muf ictiiiLs , but sinee th It unfoilim lie e il it is 
(stimitid tint thiee fifths aie occupied in ommf rei 
and manufietuiib, ind only two-idths iii i^iieuitiiie 
It IS only by the extent of its miiud letures th it i u 
country cm be fiirinslied with the meins ol pi>ing 
for those aiticUb of the fust ni ecssit} , of whieh i 
siifhiiency ib not now produeed within it liu pio- 
\inees which auppiied corn, tiul md sdt, hive been 
icded to Prussia ind tliOoC ai deles must be pu I ioi 
by the silcs of the niiiu ralb iiul in tnufae tines Din- 
ing the continumec of Boon ipa teN eontm ntil sys 
tem, the Sixoii niii if le tin erb enjoy ed imost e \ien- 
sive tilde, and the eiieoui igeiiieiit thus obtiiiud 
gave III impulse which direeted thecthits md the 
capital of the counliy towards then pcrleelim but 
the division of laboui w is not e lined t > siieli an ex- 
tent, nor was the ipplication of ma( Innciy so gene 
rally ulojitcd, as to eiiible them ti witlistand the 
competition with the liiiti^.h goods, which peace m- 
trodueed into many of those marketb which they had 


befote almost exclusively supplied It would in- Saxony 
elude almoflt the whole catalogue of I un pean ma- 
iiuf letures to (numerate ail the tiNpeetive kinds of 
^ooiU nude in Sixony. Woollins linens, u lions, 
md bilN for dollimg, iron, briss, md eo||er 
warcb, I ipei, kilhei, ciithcnwiie hits, musit d 
instiuments, ndtuinei> w'lie, v irious c lu mical md 
clocks watche swords gun, 
and pistols ire ill tompiehtndi d in the list of Six- 
on 111 muf ictuies 

Ihe commeiee of a country whosi mlnbitintsf i ut 
ire chiefly OLCUpitd in in imihu lines, ml produce 
an insufheu ncy of food for thin own ( onsi mption, 
must b( extensive Ihc tiade of Sixoiy ehiifly 
centres in the city ol 1 ( ipbic, fioni whence it the 
time of till two 'iiniual furs, the gieitei pirt of tlu 
mmuiictnies ni di*«pobed of, and e mti icts in 
nude (oi such foreign comn odities as tlu siqiply ot 
the eounli> (Ununds \s the f iirs of Irnikfoiton 
the M mu piicedL, md ih )s( ot I i ml fort on tlu 
Odd foil }W till fans of I eip u s ht ( p ir ion of 
tlu ti lele 1 f lined on I)\ those elimnels ihe i > ids 
loiding to I ( ipsiL aic ^diei illy goo I, md ti mis of 
w ij, ms loided with j^ooils nie t ) be sun [noeied 
in^ t> mil tioin tint pi lee it ill tiincb n any ot 
whieli e line from 1 i md i liollmd II imbiiig md 
Briiiiswiek on one side, md iioni Hn ii Pi Ind, 
ind even iuik(\ on the othei At tlu furs of 
I eipsii, the luw hooks ])nntid in most | its Of Cier 
nUfiy ue hiou It lot puhiic ition I lieu tlu [uih 
Iishets iiuet m(l(xehm.^t the woilsnfiru j it of 
tlu eountiv, while ihi (uiiiiin linguae is sp j tu, 
will llio i fl nului SoixtdiiM s thistiidi, 
th it It IS s lid the eomnnssions on it to tlu hi kiis 
I * iiuichmt (t 1 eip u mount t> inoie th m 
JO 000 MX ill II II lyeii 1 lu whilt '•ilis at the 
fiiisinthitetv lu I till ltd mi iij hi (xpoitsnul 
impoit , It ih ) it ^0 000 000 rudillii oi more 
th n J 0()()00() Skilmg Six ny di p ses m 
til u i\, (t sli n s wd)I tine wooll n ^oods linen 
lid tlieil 111 Mini ml w isi(d in n noi ^eiy 
euth i> m I 1)1 i/ieiy md b ( I ft n u ives m u 
tmn din wi silt, wiol 'uul i I )i m 1 wiuo 
Although tile nvd 1 11 i is i ivi^ ihle iioin the i (i in 
to the 1 iteii 1 ( I S \ I 3 it i oi I> i d f i tlu eoi - 
vc> inei t I tlu h \ e r ( ds md fi i tl t n b it p ir- 
liill> It 1 n 1 til It tl e tolls on th t i ver, with 
tlu nkrtdi ( u 1 of lobbeu, in il e it more ad 
vantigei is 1 1 e ncy coimiiodilieb Imdthmby 
w itcr 

Jill ^ )v 1 nieiit Is i 111 luiehy hd litiry in thi r 

Sixon \ lu n lie md mfiliu il tl it on t e 
I IIU m ixi W urn ir br iiu li f tl I i I\ ihe 
moil lu h\ in \ he c die I limited but tlu li i ili ns 
lie of sudi II itiiii lint the hluKu it tl c ( eopk 
hive been 111 t ecuud hi the mil ii i siitiuui^n- 
ing f iiniJ) th II iiy I > u s!i u lio IS th It tl t St lies h iM 
oieuillexdi 1 e 1 m^ eii) ly s tlu w li lie ( xt t u- 
tivi powd e I Iiriiis piidons, b ••tows coniii si is 
iioniiii tes tlu ipidiu pulses, md d | \stlu | )\er 
oi ni il me, pe ( md w ii, ui I of (oneii ii ^ 11 

treaties In linking new liws, md m in p i i w 
tixe the St ites h ivi the r It t) It t nil d 
^ceoidm^ to the irieunt ( oiistit inoii, wl u i i still 
€ dhered to, llic si iicb v.ie i oiistit itecl of v lous ek 
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menu ; and, in tuct, arc an anialgama of various cor- 
porations, each of which lliijjhs only of its own pecu- 
liar interests, amJ conliin,’' to cast the wiit-hf of all 
public burdens from tin* citits and the nobles^ who 
are rcpicsontid, to the country people who have no 
voice'-. 'I'iie a'-'cmhly cun'i^ts, Nt, Of members 
choiu) by tijc j)rovincitil renrLsontatives of the no- 
bility; -dly. Of the repre'-i ntative , of the prelates, 
who, iK'tore the llefore.ialion, liad soat^ ; but who 
have vince been chosen hy the hi'^her class of nobler 
in rf^dit of their possL^.sin^' certain estatcb of which 
tile prelates were deprived ; and, ,'?dly, Tlic univer- 
sit} of Lcipsic. Tliese states represent only tlio 
eircles of Meissen, Lcipsici Li/;;ebirgc, and \ oi«:ht- 
land; for that of Lll^atia lias its own pieuliai 
hly oi’ states which dill'crs b n little from tliose of 
the other four, except that the rnemhers from the 
land p^'..s('s^orh nui^t have at least sixteen quartering^ 
in their coats of arms. \N'hen the king pleases these 
stat(‘s are convoked ; but, as it has not been found 
necessary t > iinpo>e luwv tiixe'^, or to m.ike great al- 
reiMtioii'' ill the laws, they line '.eldom biLii assem- 
bled, and their session has lenally been very short. 
'I’he administration is conducted by a Calnnet Coun- 
eil, under which, through the inedium of the jirivy 
eouiicil, orders are communicated to the depart- 
ments orr'inancCjW ai , Domain**, Police, and roreigii 
AlVair-. 

Tliereveini at prosi nt.uiinunts to about L.l it),()00 
Sleiliiig annuallu 'fliN rcseniK* is derived in a 
great degree fioni rouil dmihiim, jios'*c*'‘‘ed by the 
govcininent by ancicn* grants fioni the inipenal 
eourt, or obtained by having Ineii mortgagc’d and 
fori closed for non-payini nt, oi piiieluis'd hy tin' 
aiieesloi^ of the present monaieli. The ro}a!tiea 
belonging to the crown tenihli uImj a 'lonsidi ruble 
sliare of this revenue; tliev consist olTlu mines, the 
lorcsts, the fisheiies, and of interest on money knt. 
'I'lie direct taxes are on land, on trades, vaiious ex- 
cise duties, stamp taxes, and tolls on roads, rivers, 
and biidges’ ; the greater part of which fall exclusive- 
ly on those who have no voice in thi* ‘tales. The 
whole public debt, including the ei^h not<*. (A'i/\- 
which did amouiil to K.;; ■)(),( )()(), hut aie 
now icdiiccil to L. lo(>,0()0, and circulate as fn ely as 
cash, is somewhat loss than L.l-, 000, 000 ; the in- 
terest on wJiich is regularly paid, anil a poitinn of 
the principal is aiiiiualiy dechargiHl. The credit of 
no government stands higher than that of .Saxony. 


and nearly the whole debt is due to its own sub- ‘^xocy 

jeets. II 

The regular army of Saxony at present is reduced •‘^'^darul 
to 10,000 men, including cavalry, infantry, and ar- 
tillery. Since the year 1817, when the regulars 
were thu.s reduced, there ha*? been a register kept of 
the simple niLn between 18 and :U years of age, who 
form a kind of militia, and from among whom the 
troops of the line arc chosen ; from this conscription, 
iiowever, the privileged orders are exempt. 'J’licre 
are military academies in Dresden for instructing 
both the cadets of the line and those of the artillery. 

Although the royal family profess the Catholic ik*IVj;h i . 
religion, and are zealous in discharging its injunc- 
tions, tlie established faith is the Lutheran, and, un- 
til the year l.Sll, no person of any other sect was 
eligible to seats in the several corporations in the 
provincial or general a‘*sembly of the states. At 
that period all sects were placed on the same foot- 
ing. The w hole niiniber of (\ithnlics is about lO.doO. 
some of whom are attached to the royal household ; 
but mo^l of them .ire found among the inhabitants 
oi tlie province of Lusatia. "I'hc number of l*ro* 
tesUnts dlNscnting from the established church, in- 
cluding Moravians and Calvinists, is not supposed 
to exceed two thousand. The Lutheran church is 
regulated hy four Consi^tcries or Atsetnhlii s of <11- 
viiies ; dillcring in the number of superintendent'*, 
but conqinsing together twenty-four of that order. 

'I’he Calliolies in Lusaliaarc regulated by the Abbot 
of llautzeii, on whom the Pope generally bestows the 
tille of llishop in pnrUfms injUHium. 

Luucation is well conducted in the university of i: im m, , 
Leipsie, and in the eiidovicd cla^sical schools of 
Meissen, Wiir/en, and Cirimma, as well as in seve- 
ral gymnasiums. The iiopiilar education is not so 
well managed as in the other Protestant (irerman 
static ; and so’.no recent efforts to improve the sys- 
tem have not been attended with good practical re- 
sults. The fine arts Iiave bc'*n cultivated with con- 
siderable suece&s ; and both statuary and painting 
receive valuable assistance from the fine productions 
of both which the collections of Dresden contain. 

See Lconhardi llriUja^chn ihungr dcr Knt f nt 
ytifl Jlcrzo rlidr Suchtschm f /tinder. Sachwn Dar- 
pcsicfflt voii K. 1'. Moseli. Pulitz Geschicktc uhd 
Stalest ik dvr h'Oni^reirh Sath^vn, .Jacob's VtcAe of 
Germantj. (w. w.) 


SCOTLAND. 


Tnc history ol Scotland as a sejiaratc kingdom hav- 
ing been treated at considerable length in the Ency- 
rloptrdtn^ all that we propose here is, to supply what 
is wanting in the imperfect account there given of 
its Statistii’s ; riferring, however, to our county 
articles for local description and delail>, and tonlin- 
ing ourselves, for the most part, to such general state- 


ments as concern the industry, population, and re- 
sources of the nation at large. 

I.— OcNEHAL DEsnuexioN OF THE Country. 

Scotland, the northern division of (Jreat Britain, stuwuon 
is situated between 51*^ 37' and 58" 41^' north lali- mul 
tude, and between 1° 47' and 6'^ 7' west longitude, 
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Ss.otiuiul. from Greenwich ; having the sen on all &ides, except 
the ioutli, whcMG it ij» separated from England partly 
by the Tweed, and other htrearas, and partly by a 
line supposed to be drawn along the high groiindb in 
tiiat quarter. Jts greatest extent in the same longi- 
tude is from the Mull of Galloway, on the south, to 
rurouthead in Srratlmaver, on the north, a distance 
of 12T.> miles ; while its breadth from cast to westva- 
lies from ‘M> to 147 miles ; its area, calculated from 
Arrowsmilh’s map, being about 25,.VJ() square miles 
(jf land, niul 194 scpiare miles of fresh water lakes. 
This is the extent of the Mainland only, exclusive of 
tlie islands on the west, ealh'd the IIi.niiroFs; and 
those of Oil KNin and XnrLAM) on the north, which 
jiltogelher are computed to extend over 12 Mjuare 
inilc''. Including the^c i'iaiuh, the noi them limit of 
Scotland stietches hiyoiul tlie (>Jsl degrte ol' lati- 
•tude, and its longiunle is httweeii lhi‘ meridian of 
London and IS' we^t ; and its area comprehends 
‘i(),2:;s siju.iro miks, of wliich the fn kIi w.itci lakes 
occupy (i.'is square niile-, or about oiii' forty-eiglith 
part of the whole. 'Mu outline on the .sea-coa't is 
i‘xceedingl^ ii regular, .iiul of gieal exti'iit, the sea 
pcnelr.iting to a givi* depth, both on it^ eastern and 
westLM'n sides. Of the^e aims of the sea the most 
considerable are the Friths of Forth and Tay, and 
the Moray on tlie ea^-t ; and the Fiitii ol Clyde 

and the bays of (Jlenluce and \\i»jlon on the west 
and south-west . along the noithern and nerth-wi st- 
ern coasts there are a nuinher of smallei inlets, called 
lochs which indent the eouniry in all directioiis. 

A I’ll With the exception oi'nairow liacts along its prin- 
•I'.'n. cipal rivers, tlicre i^ very little oi’the country dat or 
level, and not a large prop i.aion of the whole that 
vMMild ho deemed piodiKtive land in more iavoured 
regions. Fvery ulicie, even in the tmuli, ami .along 
the east and west lo.r^ls of what ii called the f me 
landsj the surface presents gieat variety; in some 
places, gently rising from the >ea, and tlie hanks cjf 
tlie principal rivers, uml d|)r(.adiiig out into coiisidei- 
able Iraets of krtile land ; anil in ollura pioji.(tiiig 
into the ocean, tlie leiminatioii of tho^e lidgea which 
traverse the iiui.iioi, and w hit h, a few miles from the 
coast, sometiiius aseeml to the height of 2000 feet- 
In this quarter of Scotland, a tract of mountainous 
country, known by vaiious names, strelclu'a in a 
f:()uth-west direction from the Cheviot hills of Itux- 
burglisliire, on the borders of England, to the Iiish 
Cliannel, .sending olf branches on both sides ; while 
detached hills frequenti} occur overall the low coun- 
try. These high grounds, however, arc for the most 
part clothed in green, almost to their summits, ami 
have little of that wild and desolate character which 
distinguishes many of the mountains of llic High- 
lands. Northw'ard from the isthmus formed by the 
Friths of Forth and Clyde, the low grounds form hut 
a small propoition of the whole. Here, in latitude 
.a7% the Grampians extend from sea to sea, with a 
breadth of from M) to GO miles; ur.d parallel to them, 
to the south, is another and low'cr chain, called the 
Sidlaw', Ochills, and Cunipsie hills, lletwcen these 
two ranges lies the fertile valley of Strathmore. 
Fartlicr north, cultivation is mostly confined to the 
sea-coast, the banks of the larger rivers, and the nar- 
row glens between the mountains. On the north- 


west, beyond the line of the Caledonian Canal, the SeoUami. 
country is, with few exceptions, singularly rugged and 
sterile, consisting of lofty mountains^ either covered 
with heath, or presenting A mass of naked rocks, in- 
terrupted only by deep and dark ravines, lakes, and 
precipitous strc.'im lets'. Caithness, the north-euslcrn 
county of the Mainland of Scotland, is, nevertheless, 
generally low, but marshy and unproductive. 

The elevation of the most eon.siderablc mountains *'4>unioin'i. 
of Scotland above the ^en, with the counties in which 
they are situated, are stated as follows : (Playfair s 
Scotlamlf \'ol. 11. p. Sll, and (ipucml Ih'part of 
Scotland, App. \'ol. I. p. 12S). 


Nanua. 

Ill 

II lilt. 

SitualKHi. 

Ijencvis 

riM) 

Invenu'.ss-bliirc 

Jknvv}vis 

1.S80 

itoss-shire 

HeumaeJovvie 

kJDO 

Aberileonshire 

Cairngunim 

lOGi) 
■’.111 1 

IhinlNhire 

Hcnlawirs 

:M)7S 

Pi rthsliire 

Schchaillon 

:;(n i 

Ibid. 

ilartfell 


DumliK. ^..slnre 

I'enloniond 

:.2i)2 

Slirlinj'^lilre 

J.owlhcis . 

Jl ^0 

1/anaikshirc 

(joatildd 

2!r 10 

Airan Kk* 

HarUkld 

2M>0 

1 V( l)le"-sliire 

Muiifoot IIilN 

l.S.)() 

Iklmburgli.sliirc 

Jluberslaw 

111!) 

Jiovbiiraksliire 

Hill 

j;i ;() 

Ibid. ' 

S'oiitra Hill 

1000 

l>i .wie.V shire 

North Ikrwiik Law 

*)io 

IJ adding on.shire 

(’oekbuin Ii iw 

OOo 

Ih iw kl.'Iiire 

Aithur s Seal 

.S22 

Edinhiii da>hire 


T*‘ ihc^e iiiiglit-* we may ..dd the ^iic (‘f the village 
ol Ltadliills, ill Lauaiksliiie, IJOl leet above the 
Ma. 'i iiL Jaiid i.ciir this village itt the highest culti- 
vatcil laiiil Hi h'eoil.md. In Abci aeeiisliire the plough 
soinetiiiiL^ ieaelu“« ll.e luight of iieaily l.'IOd feet. Hut 
with few exception'-, an elevation ol’ (>()() feet seerr^ 
to he the limit to the tillage lands of Scotland. None 
of the Seoltisli mouiu.uiis useciid to the line of per- 
pitual congelation, }et .mow may be found in tome 
of their daik iciis^C', on which the sun never shines, 
all the year luund. 

The climate ol Scotland, as might be expected, 
from its insular .'-ituaiion and high latitude, is cold, 
cloud}, and wlI. Tliis i.s its general eharacter, as 
cempareil w ith the greater pai I of England ; yet, even 
ill the south oi r.ngland, frost is sometimes more in- 
tense, and snow lalls more copioiisly,ihan in .Scotland, 
and on the west coa.-t of that eoimtry the quantity 
of rain is also greater, (’urn, however, and most of 
the fruit*^ and vegetaMes common to both divisions of 
G.eat llritaiii, attain mutuiity nearly u month soon- 
er in England than in •Seolland ; and some plant", 
such as hops, and a lew others, cannot be profitably 
cultivated at all in the latter country. 'J'hc lange (>f 
the barometer is 2.S2 inches, or fioiu [j(),92 to 2H.ID 
inches; in the Orkneys it is soiiiewnat more, or 
about fl inches, 'flic lowest yeuily Umperaturc is 
■41® IJ', the higliLst JO" 02', and the annu. ! nvcragi 
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for all Scotland may be botivccn 4.5" and 1-7*^. Of 
ratji till! average is abuut .‘51 indies ; and tHe dilFer- 
encG between the l'Q^L and uest coabtSj in this rc« 
s|>ect» has been esrimated generally at one-hfth more 
on the latter tii.in uii the iuriner. The number of 
fair days on the west coast ia only lb‘o, while on the 
east it is 'J.50. 'I'he prev:iiling winds in both situa- 
tiuns are from the westerly points ; but on the east 
coast U l)low.s froiii the easterly points for about a 
third of tile year. Kadcrly winds generally prevail 
in March .and April, and often in May and jmrt of 
.June; and not only cheek vegetation, but occasion 
various slight disorders uiuoiig the inhabitants. 

For the purpose of exhibiting the di-'lnbution of 
heat and of rain throughout the >tar, we give the 
following abstraet from a register of the weitlier kept 
near Perth, for the year 18'i0. 'flic temperatiue is 
probably not veiy dilfercnt Iroin the avr rage teinpei- 
atiire of .Scotland, but flie number of rainy and 
th • quantity ot rain, are both considerably less than 
on the western coa^-t. 



I air 
0.iys. 

n.iiii} 

(^U.Ultlt) III 
U.eit. 

.Mean 'renu 
|u ialui‘ • 

.lanuiirv 

21 

10 

1.521 

30. t 

February ... 

21. 

.5 

I.FiS 

;;o.i 

Mai ell .. , 

2> 


O.Il'iJ 

KUi 

.\pMl 

21 

(} 

Ofjoo 

10.7 

M.ty 

JO 

21 

.5.117 

lO.t 

.luiK* 

IS 

12 

1.715 

.51.0 

.lulv 

<>i> 

0 

l.b.35 

.57.0 

August 

12 

10 

2.22S 

,5(;.o 

September ... 

1(1 

11< 

(».07 5 

52.0 

Octiibi r 

1 20 

1 1 

2.20 5 

11.5 

November ... 

• 20 

10 

l.(i.5S 

'11.0 

December ... 

20 

11 

2.105 

‘IS.7 

(AW///. Auniuil 

/wi>. 1820.) 

2.‘J2 

1.51. 

2I.OS7 

1,5.0S 


For an account of the iniiieialogy, /oology, and 
botany, and also of tli ' ii\cMs, lake'», and forcsl.s, of 
SeotLiiul, sec Scot la no in the Jjfu//L'/o/un//(i, mni 
the ScoltiJi counlu i in this Snj'plnucui. 

]1.— l)l\ ISIONS. 

DuisunM. Tlie mo««L natural and obviou.s, us well as the most 
ancient. dixiMOii of .Scotland, is into the LowluuU 
and the llighlaiuls ; distinction inaiked by the dif- 
ference in the language and diL.ss of the people as 
well as by tlic .'‘Uiface of the country ; though the 
line of .separation between the two is by no iiiean.s 
well defined. The Iritlis or arms of the sea, which 
entering the land on but!) side.>, leave but a compa- 
ratively small extent of country between their ex- 
treme points, piescnt limits more distinct ; especially 
since the execution of the two canals, which, being 
carried along these isthmuses, connect the eastern 
and western .seas. These are the Forth and Clyde 
Cnnal between the friths so called; and the Caledo- 
nian Canal, now (182 '5) nearly completed, which runs 
from the Moray Frith on the north-east to Liiinhc 
10 


Loch on the south-west. The country to the south ^rotlund. 
of the Forth and Clyde Canal has been called the 
southern division ; that bctw'een the two canals the 
middle ; and all to the north and nortli-w'cst of the 
Caledonian Canal the northern division. 

The divisions generally recognized arc counties t'ountiis and 
and parishes. Ot the counties, the number is 38, f ^"***'-^* 
most of which arc again subdivided by local acts of 
Parliament into tivo or more districts in each, for 
the put poses of police and internal economy ; and se- 
veral of them comprise a variety of territorial divi- 
sions, Ibuniled on the natural circumstances of the 
country. Thus the county of Berwick is popularly 
divided into the three districts of the Merse, Lau- 
derdale, and Lumiiiermuir ; Lanarkshire into the 
Upper, Miildle, and Lower Wards ; and, in the exten- 
sive Highland counties, the subdivisions are still 
more numerous. The number of parishes is at pre- 
.seiit 8!)l),but liable to vary from annexations and dis- 
junctions. Every country parish contains a church 
and liurying-ground, with a manse or dwelling- 
liouse, and u few acres of land as a glebe, for the 
clerg)inun, who is always resident; and a school, witli 
a sehoolmaster’.s house anrl garden. In several of tht. 
low'tis one ehuicli has two ministers, so that the 
number of the ch rgy is greater than that of the pa- 
rishes. In 181.;, the parochial clergy amounted to 
iidiS, besides as.‘>istant.s and ministers of chupcls of 
ease. An indefinite number of parishes form the 
eceJesiastieal division, called a presbytery, and seve- 
ral prcsliy tei ies unite to compose u synod. We 
.shall give the nami"% and extent of tliesc divisions 
under their proper head. 

HI. — 1 N1 LKNAL C'OMMl MICA I'lOK. 

Until after the middle of last century there was itoails. 
sraicely any thing that deserved the name of a good 
road ill Scoilanti. About the year 1732, indeed, 
Uoverinnent began to open up the country by roads 
made by tlu* military, hence called Military iloads, 
which extended in all about 800 miles; but thesebeing 
coniiiied for the most part to the Highlands, and in- 
tended only for miliLary purposes, and formed with lit- 
tle or no regard U> such ascents and de>eents us do 
not inipcue the passage of an army, were of little ad- 
vantage to the more populous parts of the country. 

It is within the recollection of persons still alive, 
when corn, co.als, and other heavy articles, were 
usually carried on the liacks of horses, even in the 
southern counties of Scotland ; the roads or rather 
the tracks being lor the greater part of the year un- 
lit for whccl'carriagcs. But so great a change has 
been made in this respect, particularly within the 
lust forty years, tliat mail-coaches, and other carriages, 
now' run day and night at the rate of from six to 
eight miles an hour through every part of the coun- 
try, from the borders of England to Thurso in 
Caitiiness, the northern extremity of Great Britain. 

The only funds formerly applicable to the making 
and the repairing of the roads in Scotland were what 
is called the Statute^ Labour ^ qt iho labour of the oc- 
cupiers of the land, for six days annually, on the 
roads passing through their respective parishes ; and 
a small assessment imposed upon the proprietors. 
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tlana ihib Jabour, winch has been converted into a pa} - 
""^ment in mont}, and albo the sums riistd by ds**Lss- 
nunt on the pioprittors, under the name of roa / *ind 
hj d^i monc}| are now applied to bijc no I oi oueh 
IS communicate with the greit ijriipikes, oi othcis 
calculiUd foi rhi icconimodition ot the pai ocular 
distiict in winch the nniuy is levied Almost 
I very county liis proem I an ict ol Pirlnnunt 
which lives tile i itc ol tin se i«‘ScssmLnls , but thib 
vanes in diiiereiit counties according to the ciicuni- 
stanecs of e n li 

Ihc turnpike loads and biK^is m tlu I m lands 
have bcfii n idc incl are ki| f ii iipair by me ms ol 
tolls exacted lioin tliose whi u ( tlictn uiulci the 
LutliOMt} ol piivite uts Jlie tiustics n imed in 
tlicsii uts iti Loninionly (iiipivcied to hniow 
inone} on the seLiiJt> oi t) c lunds t ) he icii ived, 
h} wine lime ins th vvoik is eveeutid nine spceuil^, 
to the gie It ulvnili^L oi the pub le Ihc cvpcnec 
ol tlu St Kills de, e ds s) much up in loi il uuuni 
UK cs, til It It h 1 \ 11 led Ironi [ 1 00 1 1 1 JOO n t 
mil h It in I) hi ivt i ijr d at ib mt L 100 tlu i ite 
vvliieli the lli^iilnil loieN c iit scdl) not s» ub- 
tmtiill^ mule IS tb ,^ieat oids in tlic I ivviinds 
hive cost mull 1 tlic direction ol tlic P iili iiucnl try 
( ommibsioneis Ot the toad bi tween filisg)w and 
( iili It conducted undei tb^ s uiie supeiinti ndence 
) milts wineh wis neirl> Imi heel in ISJI, would 
i )*«t with Its bi id^t s I 0 000 Ol I I 'si ;)ir mile 
(\ w// Jic/( / ol the C oiiiinis loiH I loi Ili^hlind 
j Ko ids ind Ihidges ) 

In tile lli^hl ukN tlu nituii el th eountr> iiitl 
tlu st ite ol the po{ulitioii did not idinit il tlu 
iiiK system is in the T owl aids 1 lu unlit in 
I lids hil not Old) been made but wen 1 ept in t 
pair It til public xpirie 1 i whuli I '50)0 i }< ii 
VIS u uallv 1^1 lilted Ij\ Pnlnmei t bin i e t 

n 111 ) ne V loids n d bi 1 e wen retpi led in I in 
so in let was pi ed pioeeedm^ upon \ ui 
VI V iiid icj oit ol the eousl in I eenti n ilij^ld inds 

I Scotland b) whieli Piiliaiiient igieid t(» provide 
111! tlu es im Lied expeiiei tl the lueissu) loids 
ind hiil^.,es, the otlu i lull to be It Ir lye I by the 
inded piupiielois iiid Commissioners were niiied 
iciir) into ellect the beiuhtent intentien ol tlu 

I e^i Iilure It appe us lioin the Jtepo-l just ii ti rred 
o that under this aet the ( ommissioneis 1 id in 
IS i, expended on S7 > miles ol loid and seviiil 

II ^e budges, upwiids ol I 1 0 000 ol which 
I 10 000 vvis gnnted by Pailimunt md the lest 
deln^ed by the counties thiough winch the loaUs 
p issed , and th it f 1 00 000 nioi t had b eii laid out by 
them on huboiirs, ol which I O0,<^00 was paid out ol 
the funds arising Irom the 1 orfeited J slites in Scot- 
lind,and theiemin dirwasrii ed by the llui^hs ind 
the contributions ol mdividu us If t ) these sums, we 
uld the amount of the losses sustained by the eon- 
tractors as stated m the]Upoit,aiid the ex pence ol the 
new roads made U tlu sole expcnce of the propiie- 
toih to eommiimeate with the ParliameiiUry load 
togethei with the chirgis of itpm^, the whoh 
imoLint expended within these tweiit) ycais on the 
loads bridge*! and Inrbouis ol the Hi^lil mds of 
Scotland, may not be too high silted at i million 
steihng. The Commissioners have undei then 
charge both the maintaining of tlier ow n ro nh uul 
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part of the military roads, the extern of the whole Soil'll! ( 

111 ISil being 1183 miles, and about [ lo 000 
a yeai of which L '5000 is granted b) Pirlmunt 
was considered to be necessary fur this puipoNC, m 
eluding ill ehaiges of nianagi incut 

Wi have aliiady mentioned the Forth and C lydt * i I 
ind C lie Ionian ( inaU, is affording the mean-, f t 
eommumc itioii between the e Kt and west '*eas \ 
full account ol the forrnei lus been given m the I 
ifilo] a lut ( Li ( VN M ) md ol tlu latter in this S /y 
fdi mtii On the C ilidomm C mil now neiiJ) com 
pitted thue Ji id been expended m Mi> is_ 

I SSt 1 /), lis Id (See \/// tunili Ji j j f t 
the Commissioners on the C lie eioniaii C an il ) I ht 
other cmals iie the Ciman, cut icross the per ii sul i 
ol Kintyre it an expcnce of L I lo 000 the (ills 
gow, Pii li) md Vidiossin Cuiiil, oi wliieli oil) 
about 1 tlmd put oi the line or II miles, is linisl 
ed i cut lio 11 the I oith uid ( l)de to Port-Diiiid i 
atGIi^gow th Moiikl mil C inal extending ih i it 
J« miles liom (ili guw to the eoilieiies in tlic pin 
ol Monkliiul I emil liom the haihoui of \h(i 
deen to liueiiiry ibiiul IS mile in I tlu Uim i 
t mil lioin I dmbuigb lo tlu forth md Cl)de m i- 
lalkiik 1 01 a niou paiticulir le count ol ilii i 
wojls ^ee liie Scottish eouiities throu,^h whuli (i iv 
piss 111 the J my I pi ha md in tins Sup] hi i / 

lliilw IV s hive not )ct been c iiucel to my gie it H ^ 
extent 111 Seotl md llu) aie em|)liyed loi i sh it 
distance it *>oine ol the piiiuip I eoilwoils u 
otfui but l/u most cm ulei ibli is tint wli e/i In 
heen eaiiieel fiom KiJmnnick to tlu iijiboin it 
iioonm \)rsliiie, i disi met ol loonies it the ex 
{eiue )1 the Duke oi Putlind tlu nioprietor ol 
t( iisive toil iieiel iii t!i it ij i ii 1 i 

IN — \ \i Li i> VNO K I V I It i \ I - 1 i{ I I JO vs I 1 
I AM ( l 1 J 1 V 1 1 1 1) A of ( I I I I V M 1 1> 
lb lit the III I He cl tl i s vuite nb eentiii) li \ \ 
line! of S( li Old vveie V liui d willi i view lo i cei f 
tun whit pK)|()r)im ol the I md ind otlu r t xt 
slioiild be \ ml b) e leli count) and tin v ibnlioi 
tailed the / ilu Ih it wliuh h id bee ii undei tal i 
uiidii the autlu iitv ol Li mivvill wi lilerw ird e ii 
blisledbyan iet(»lllu ^eotii h Co ive i ti m 1 1 l» r *" 
ft Is still the lule h) wliuh the counties md the e 
tites ol eieh toiin y aie assessed It i pi>inent ol tl 
1 md tax, and ill i le il impo ts on 1ml f iu I ibk 
subjoined ti lb e i tu ii exhibit among otlu »• I i 
tlu valued le t li e leh eount) i it stool in lb*'! 
md the am u t llu whole i ariiely L 
Scots 01 L Jl OJs S Id Sterling In l''l] li 
v llu tioii w is ell vide d is f liluws 


1 ) r £ t 11 e i t! Iti 

N 11 il tr 1 
Pnpmr r 

I irge proj Lille oi estates above I 2000 


ol valued lent 

U 

Middling ^leipeities oi estUes liom 


1 ^OOO to 1 }(K) ol v lined re nt 

nr- 1 

Small piopertus or e tate*, under T jOOj 

1 

ol valued rent 

( 1 

f states belorij^ing to eorporiti bodies 

111 

lotil 
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SCOTLAND. 


SLOtiaiul. The land-rights of Scotland arc still subjected to 
feudal tenures; and all the land is held either imme- 
diately or mediately ot the (’rown, as the paramount 
iii.u superior. The oni} distmcliun in regard to land- 
nghu, which requiies to be noticed here, is that be- 
tween property wbicb acknowledgis no otbersupwrior 
ibiin the Crown, and that which is lield immediately 
of a subject ; the right of voting in the election of 
the county representatives being vested in proprie- 
tors of the former clasc, while those of the latter, 
hoxxevcr large their estates, are wholly excluded, 
in general, to give a right to vote requireM a free- 
hold to the extent of L. UK) Scots of xalnul t/nt ; 
but it is not necessary that the freeholder should have 
pro])City in the soil to that amount ; the mcie fcud:il 
super iorih/ of lands of that valuation, though seldom 
affording any income, is suffieiciit; for the lands 
themseUes may, and in many cases do, belong to 
another. The "number of voters in each count}, at 
Michaelmas will be found in the table subjoined; 
hut it \aiies, tliougli not greatly, from year to year, 
iicniii The gross rental of the lands and houses of Scot- 

land, according to the leturns made under the late 
Property-tax act, for the }ear is exhibited in 

the same table. Of this, Ihe iint of the latid mtiy 
amount to nearly five millions, which may not he 
fur from the present rtvemie of the landed pio- 
prietors ; for altlinugh many of the unis contratfed 
for during the last yeais of the late war have hetu 
reduced since, }ct otliers, upon tiie falling in of 
older Ioai>es, have been iriuch advanetd. .Is the 
common duration of the lease in Scotland is niiic- 
feeii years, the average term of the cm rent leases at 
any period must he between nine and ten year-, so 
that half the leases current in the beginning of is 12 
must have been entered into bOon aftci the hegitining 
of the century, and at such rents as would even now, 
considering the improvements tliat have been so ge- 
nerally made since, admit of sonic augmentation, 
lean 'riiis rent is paid by tenants; only a very small 

proportion being in the occupation of the jiroprictors 
themselves ; and, with the exception of gra/.ing laiuls 
near their seats, which are usually let for the seison 
only, the tenants all hold on wiitten leaacs for peiiod-, 
varying from l‘J or Li to iJJ, and in some case- 38 
years. These leases, with few exceptions, prohibit 
tfic tenant to sub- let hi.s farm, either in whole oi in 
pait, without the consent oi the proprietor ; and upon 
the death of the tenant, the lea.se falls to his heir at 
law. Life leases were formerly very common, at 
least in those districts where the more improved 
system of agricultuic had made little progrexss; but 
the extraordinary enhancement of prices during the 
late war had the effect of deterring landholders from 
letting out tlicir estates for an indefinite, and, as it 
often proved, a very long term ; and the practice, 
now almost obsolete, is not likely to be revived. 

The rents are paid in money, and not, as in for- 
mer limes, in grain or other produce, or in cervices. 
Of late, since the great fall in the prices of land 
produce, it has become not uncommon to regulate 
the rent by the price of grain ; the cjuantity and 
kinds of grain being fixed b> the lcB.se, and the rent, 
or the price of that grain, by the rates of the mar- 
ket ; or more commonly by what is culled the Juan, 


or prices struck yearly, for certain purposes, by a 
jury in all the counties of Scotland* In some parts ' 
of the Highlands where the land is still in some in- 
stances let out again by the principal tenant in small 
portions, the .suh-tenants are required to perform 


certain sorts of w ork for the superior tenant ; and 
on the shore- of the western and northern islands the 


tenant may he said to pay his rent chiefly in kelp or 
in fish ; but all these exceptions bear but a small 
proportion to the whole rent of Scotland. 

The main source from which rent is paid over 'tent tuln 
the greatci part of Scotland is live stock, princi- . 
pally cattle and sheep. Of the area, extending 
to 25 >,fi()() square inile.s, or 18,91. LOCO English 
acres exclusive of lakes httle more than a fourth, 
or five million*) of acres, are regularly or occa- 
.sionally in cultivation; and about Iwo-thirds even 
of this is employed m gia/.ing and in raising crops 
for live stock, or is under fallow. According to the 
dcnefal Report of Stoll and y drawn up for the Board 
of Agriculture, the extent yearly uiukr com, with 
beans ami pease, is only 1 ,7«)»),J .lO acres ; of which 
J ,‘.2f)0,3f)2 produce oats, 280,193 barley, and only 
1 10 , 09.5 ulicat , an tstimatc which is probably rather 
above the truth as to both oats and bark). 'J'lic 
rest of the coinitry, or nearly 1 1 millions of acres 
is, after ikdiieiing about 900,000 acres, as the tsli- 
inated cx’tLiit oi the natural and planted wood, still 
in a state of natuie, and by far the greater part 
must nlwajs remain so. But much of this yields a 
valuable iLtuin under shetp, with a small proportion 
of cattle. I'or an account of these and the otlicr 


kinds of live stock kept on the farms of Scotland, 
sec Ae.HicuLi Liu: in tliis Supphment, 

It IS little more than half a century since the ma- 
nagement of till.ige lands wa8 conducted even in the 
J.iothians and Border counties, according to the 
s}steni which has now become pretty general over 
all the country. Previou- to that [leiiod the mode 
of cultivation did not dill'er materially from that 
which, tliuiigh falling intodisiuse, may still he met with 
in some of the Highland countie«!, and which vve have 
dcscnbcd under these counties in this Supp^cnirnt. 
Almost every w’here the piacticc was to lake crops 
of grain suecessively, and then to leave the soil in a 
.state of waste, till gradually invigorated again by time 
and the folding of the cuttle. Such cl the farmcis 
as w islicd to learn better methods sought for this 
information in England, where agriculture was then 
in a much more advanced state than in Scotland ; 


but in many parts of which it lias lung remained sta- 
tionary, while tliat of Scotland has been always 
making some progress since, and within the last 
twenty- five years a very rapid progress. 'Ihe crops 
cultivated (see Agriculture in this Supplement) 
arc now the same in both countries, with the excep- 
tion of a few species, not of great importance, which 
the climate of Scotland does not bring to profit- 
able maturity. 

With regard to the capital invested in the agricul- Vahii* of 
turc of Scotland, and the amount of its yeaily pro- 
duce, of which little can be said with any great pre- 
tension to accuracy, wc must refer to the Tables in 
the General Report of Scotland, Vol. III., which have 
been given in the last edition of the Encyclopadta. 
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SCOTLAND 


Scotland. Taking the rental, exclusive of mines, quarries, and 
river h&herles, at millions, and supposing that to 
be equal to one-third of the gross produce, a common 
estimate in most parts of iicotland, the amount of the 
latter would be 13} millions; but as lands in their 
natural state, depastured with sheep, certainly do 
not yield three times the rent, perhaps it would be 
nearer the truth to estimate the total annual produce 
of the soil, exclusive of mines, ci:c. at twelve mil- 
lions. 

The least proportion of cultivated land is in the coun- 
ties of Selkirk, Sutherland, and Orkney, being only 
about six acres in the hundred ; the greatest in the 
county of Haddington, or Ka^t Lothian, where not 
quite a fourth remains uncultivated; and the avciage 
of all Scotland is 2().(S in the 100. Including mines, 
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quarries, and fisheries, the medium rent of the land 
may be a little more* than 58. an acre. 

it is worthy of remark, that both the law' and 
practice of Scotland arc favourable to agricultural 
enterprise. Leases are almost universal, and of con- 
siderable duration. There is no tithe draw'n ; pour 
rates are unknown, except in a few districts, and 
where they do prevail, of a very trifling amount; and 
commons and common ficld.s, for the division of 
which no act of Parliament is necessary, have, with 
very few' exceptions, disappeared. 

The titles ot the columns in the following Table 
suflicicntly indicate the contents of each. The rental 
for IS the gross rcMitul of the Lands and Houses 

as returned by the pariit's, or e.itiiiiatcd by assessors 
acting under the Pro|>crty-tax act. 


Counties. 

Kxtent. 

I)L'&cn]Uioii of LaiuI. 

Valued Riiit. 

Uental in 

1812. 

Number Ot 
freehold- 
ers, 1822. 


Acres. 

('ulti\ntu1 

AirtH. 

( ncultuaUd 
Atres. 

Scots Money. 

Stirling Monty. 





L. 

t. 

d. 


s. 

ih 


Aberdeen 

1,251,100 

151,581 

802,810 

235,66.5 

8 

11 

301,098 

1 k 

8 

188 

Argyle 

2,002, 5ti() 

27f>..0D0 

1,7.11.570 

1 19.595 

10 

0 

207 i.»o6 

16 

f) 

7fi 




325, 8', ’0 

339,1 10 

191,005 

0 

7 

369,7 P2 

10 

0 

181 

Banff 

'112,800 

123,810 

28S,9b(J 

79,200 

0 

0 

8.’>,212 

1* 

1 

.16 

Berwick 


137,107 

1 15,68.‘J 

178,860' 

8 


236,221 

19 

3 

1 11 

Bute 

105,010 

2.0,1 10 

73,()0() 

15,012 

13 

10 

20,9 r> 

2 

9 

15 

Caithness 



317,317 

37,256* 

0 

10 

32,83.'; 

f) 

•'5i 


dackmannan 


23,010 

7,b'8o 

26,4S2 

10 

10 

3'J,173 

2 

0 

1.0 

Cromarty 


21,080 

1 17,880 


2 

7,'. 

• 



l.> 

Dunbarton ... 



9i,9;;() 

33,327 

U) 

0 

63,262 

JO 

0 

17 

Dumfiics 

801.<)20 

232,557 

56.9,30' i 

1. '■>8,502 

10 

0 

‘20 1 , 0 14 

(i 

S 

70 

Edinburgh 

220',5(i() 

1 11, .0.0.0 

81,561 

191 , 05 1 

3 

9 

713,1.31 

11 

10 

178 

Elgin 

302,720 

121, OSS 

181.6.‘12 

6.5,01)3 

0 

5 

00 ', 8 ‘19 

10 

3 

30 

Fife 

2;)8,8«0 

20.9.2 U) 

8 . 9,661 

363,12') 

3 


J78|7'^7 

> 

8 

211 

Forfar 

568.320 

.‘,•6.0,108 

198,912 

1 71, ‘239 

16 

s 

•»‘20,157 

16 

8 

!22 

Haddington ... 

171,080 

1 3 . 0 , 26 1 

31,810 

168,873 

10 

s 

213,329 

15 

0 

102 

I nverncss 

2,5.01,560 

2 11, .36.', 

2,3.50,195 

7‘1,188 

!) 

0 

I72,1.‘17 

11 

10 

f>P 

Kincardine .... 

2'13,200 

.02,110 

150,781 

7‘1‘,921 

1 


88,284* 

19 

6 

72 

Kinross 

l(i,080 

27,618 

18,1.12 

20,250 

1- 

■M 

2i,9>9 

10 

0 

2.> 

Kirkcudbright 

525,7('0 

1 68, ‘2 l.J 

357,517 

llt.5.97 

0 

3 

192,016 

10 

10 

118 

f^anark 

602,880 

271 . 2.90 

3.11, .581 

162,131 

Pk 


6 16, 4 31 

11 

1 

161, 

Linlithgow .... 

76,800 

57,6(»0 

19,‘^<>0 

75.018 

10 

f) 

91 >,‘)'l 8 

10 

2 

65 

Nairn 

121,800 

.‘,7.140 

87,360 

1.5,162 

10 

Hi 

12,917 

IP 

9 

21 

Orkney 

81‘).200 

16,368 

772,832 

.57,786 

0 


20,213 

10 

0 

50 

Peebles 

20'l,l6o 

2 1,500 

179,660 

51,937 

13 

10 

60,099 

0 

0 

46 

Perth 

1,656,320 

530,022 

1,1 ‘26,298 

33.9,8'>2 

6 


.512,3.‘;6 

13 

8 

222 

Renfrew 

1 14,000 

72,000 

72,000 

69,172 

1 

0 

‘231,777 

0 

0 

1.^3 

Ross 

1,677,14.0 

1 19,895 

1,527,515 

75,043 

10 

3 

111 . 8.57 

3 

8 

87 

Roxburgh 

457,600 

205,<)20 

251.680 

311,663 

6 

•1 

242,179 

10 

1 

13S 

Selkirk 

168,320 

10,100 

158,220 

80,.107 

Ij 

6 

41,162 

10 

0 

38 

Stirling 

312,960 

1.95,600 

ll7,.36o 

) 08,50') 

3 

3Vg 

207,236 

8 

8 

118 

Sutherland ... 

1 , 122,560 

63,045 

1 , 0 . 59 , 51 s 

26,093 

9 

9 

28,1.58 

8 

4 

23 

Wigton 

288,060 

10l,l.‘l6 

187,821 

67,611 

17 

0 

131,778 

12 

10 

59 

Totals ... 

18 , 944,000 

5,043,450 

I3,900,.550 

3,801,157 

IP 

~a4 

6,108,0.50 

2 

•i 

2987 


V. — Mines and Fisheries. 

Scotland is not deficient in the most useful mine- 
rals. It has coal, iron, lead, with excellent stones 
for building and paving, slate, limestone, and marble. 


Its great coal-field, stretching across the country roaJ. 
in a diagonal line from west to cast, or from the 
Frith of Clyde at Dunbarton to St Andrews, in Fife, 
and Haddington, in East Lothian, is about i)8 miles 
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vi„i.ui<i with an avcrin'c hrc-uUh nJ milefl, and esti- 

^ inared to extend over ficjo.oon acres. Coal has also 
been found to flic iiortij. u\ the county of Suther- 
land, and in DumfriLfr-shiiu and Uoxburghhliire on 
the sOufh ; bill owing to nation, or to its inferior 
<]uality, it is not worked in either quarter to any 
ennsiderable extCMit. lienee, though at the present 
rate of working, it has been eulculaled that t!ie great 
eodi Held would last !J()0() yi ars, yet a large portion 
of rlie eouiitry is but indiHerently supplied with this 
ofu’s^ary of life in so cold a climate. In tlie High- 
lands and Isles, peat or turf is the most eonimon 
tuel, and the only sort to which the lower elapses 
have accesB; and in the soulli and south-west coals 
ire imported largely from Newcastle and \\ hiie- 
liavcn, hv -ea; and fiom the border.^ of Nortliiimbrr- 
liiiid by land carnage. On the other hand, Siot- 
iand exports to li eland and other jiarts to a ^lill 
gi eater amount, and some of her bc^t kinds begin 
to tind a ready market even in England. The 
Seoreli coal dilfers from the haigli.sh in its rising in 
l.irge masses, wliieli do not adhere or cake tog’ether 
in burning; and though it makes a more cheeiful 
lire it is not so durable, and tlie common kinds leave 
more ashes than the English. Some of the fusing 
or caking coal is occasionally met with in the same 
piU with the other kind, hut it bears a small piopur- 
lion to the wliole. Tlie quantity consumed in the 
country is stated to he about two and a-lmlf luillions 
of tons, of wliirli two millions arc .siippo.sed to In* 
leijuired fill* domi stic purpo.ses, and the reniainde. 
ioi the iron and lime wmks and other manufactures ; 
and the pi ice which, in ISl.'l, was averaged at the 
pit-inouth at bs. «d. tlie ton, may be Je.ss at pre.^eni 
by 10 or ITt /)n' rrut. Alter paying all charges at 
the works, the coal owner’s share of the price does 
not exceed is. a ton. 

h„., Iron ver> gi iierall}' found, particularly in the 

eoai district.s, and wrought to a eonsideiahle ex- 
tent ; though a great ileal i.s still imported, chietly 
iVom Wales. The great ost maiuifaetory is near ial- 
kirk, well known by the name of the Oarron-work.s. 
A few years ago there were in all 21 blast furnaces 
in Scotland, producing about .SJ,()()U tons aiuiiMlly, 
and giving employment to Tb.lO peojde. 

I.Md. Lead, wliicIi occurs in many pans of Scotland, is 

wrought to the greatest extent at Leadlnlls lud 
Wanlockliead, on the confine.s of the countii." of 
Lanark and Dimifiies, where between 3000 and 1000 
tons are raised yearly, 'fhe number of people in 
these two villages, the must elevated in Scotland, 
employed in and supported by the labour of the 
mines, is about 2000. Other mines, upon a .«mall 
scale, have been long worked in the isle of Lla, one 
of the Hebrides, and on the west coast. 'I'lie pro- 
duce of the whole has been estimated at L. 130,000, 
of which the proprietor has a sixth part, and the 
contractor, or lessee, who bears all the ciinrgcs, the 
remainder. The silver obtained from the lead vary- 
ing Irom six to seventeen ounces for e\ery ton, is 
said to he worth about L. lo.ooo a year, and is now 
extracted at home instead of being sent to Holland 
for that purpose, as was the practice till within the 
lust thirty years. 

Mone. Granite, sandstone, basalt, and other .stones, are so 

abundant, that in every district one or more kinds 


is at hand for building, paving, inclosing, and other -Srotianri. 
purposes ; but it is only near large towns that the 
quarries uiford any considerable rent to the owners. 

Those in the neighbourhood of Edinburgh, from 
which the freestone of the elegant buildings in the 
New Town is procured, rented ut about L. 10,000 
pr?- an?ium more than twenty years ago. The most 
beautiful and durable species of freestone in the 
kingdom i» that furnished by the quarries at Culello, in 
Eifeshire. Slate is wrought extensively at E.asdaJe, 
one of the Hebrides, at Balaciielisli, in Argylcshire, 
and other place.s. Limestone, producing in all about Limron iv 
12, ()(>(), OOO of husliels of slacked lime, worth upwards 
of L.:k’»0,()()0, is wrought in various parts, hut chiclly 
in the neighbourhood of the coal-works. About 
100,000 acres arc sujipo.sed to be dressed every year 
with this important manure. Marble is found in the Miuhic, 
riehride.s, on the we.st coast of Argylcsliire, and in Ai- 
Sutherland, hut often blended with other miniTals, 
which injure its appearance, and render it difficult 
to work. A pearl fishery on the 'fay is .said to havf' 
yieliled I 10,000 annually for a few years, but has 
prodiieed little or nothing for more than half a cen- 
tury. Marl has a local value as u manure, but the 
quantity that must be applied to land is too great to 
admit of its being used ut a distance from the spot 
where it is found. 

Mineral waters, o(‘ various (|iialitie.«, occur in many .Miiu'r.if 
parts of Scotland. Those which have been long in'Vaiir^ 
nio.sr repute, and still maintain their character, are 
found at MiHliit, in Dinnfries-shire, and Eitcaithly, 
in Slialhearn, in the county ol Perth. 

The ti.s!ieiics form a very important article in tlieKishrrn* 
produetivi' Jahoiii of Scotland ; the annual value oi‘ 
t!ie whole having been j‘stimated, ten years ago, ut 
near a million and a half Sterling. Since that time 
llu* lieriing fishery, which was then stated at half a 
million, has been progres.sively increasing ; and tlie 
repeal of the dnlie.s on Scotch .salt in the .session 
of J’arlianieiu (IS'J'J), mn.st alford cneouragomenl, 
especially to the small fishermen on the coast, who 
felt themselves so much annoyed by the excise rc- 
gulation.s, to prosecute both that anil the other fi.sh- 
cric.'i to the utmosl e>tent of the market ; for as to 
the supply it is held :o he inexhaustible. Hut, for 
a particular account of this greatdirancli of national 
industry, w'e must refer to the Article Fisiiekils in 
this Supplnnvnty and also to the Article Ouknf.y, 
where notice has been taken of a productive cod 
bunk lately discovered in that quarter. 

VI — .Manufactures, Com .merge, and Siiiiting. 

Since the Union with England, and more espe- Mamifai-. 
cially since the close of the American war of indc-turts. 
peiidcnce, Scotland has enjoyed a full siiare, in pro- 
portion to her wealth and populutuin, of the manu- 
factures and commerce of (Jreat Britain. There is 
scarcely a single branch of either in which she docs 
nut participate, while in some articles, such a.s linen 
and spirits, she has long been in advance of England, 
and has one or two others almost peculiar to herself. 

As several of the Tables given under this head in the 
Article Em; land, in this Supplement y embrace Scot-', 
land ns well as England, for which, in some instances, 
it would be impracticable to exhibit separate articulate 
statements, we must refer the reader to that article. 
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^rotijinJ. and condne ourselves at present to a general view of 
such branches belonging to Scotland as are com- 
mon to both countries ; giving some further notices ot 
others wliich are more properly of a Scottish cha- 
racter. 

Of the manufactures, that of woollen, carried to 
so great an extent in England, has never made mucli 
progress in Scotland. A variety of articles, ot a 
coarser description, are made for domestic consump- 
tion in country families; and a number of small esta- 
blishments have been formed in ditferent parts, whore 
machinery is employed, and the several processes of 
the English manufacf uk*, from the raw material to 
tlic finished fabric, arc adopted with considerable 
sucol‘^s. IJtU most of the wool grown in the coun- 
try is still exported to England, and almost all classes 
•>f' the people, at least in towns, English broad 
cloth, tlannols, and blankets, in preference to their 
native fabrics. Carpeting is made to some extent at 
Kilmarnock and u few other places ; tartans in the 
eoimty of Stirling ; and Slietland has been long noted 
for its ImsiiTy. 

^ 'flic cotton mainifacture, though not lialf a cen- 

tur)' old, has been much more sncces.sfuJ. Its prin- 
cipal seat is in Lanarkshire and the western counties 
ad jacent, where it is conducted in its various branches 
to sucli an extent, as to give employment to about 
ir)0,0(K) Iiands, of wliom <)0,()0() are women and 
eliildren. I’lie value of the goods produced was 
esiiiiiated, in lHJ:2,at near seven inillions Sterling. 
In ISIS, (jliisgow and its neiglibourhood furnished 
to tile aniount of more tiiiin live millions, about iiulf 
of winch was exported, lor a particular account of 
tin's great branch of industry, see the Article (*or- 
loN .M ANirrA<”n;j(R in this Supplnnuil. 

1 mini. Of flic linen manuf.icture of Oreal Eritain, Scot- 

lancl lias h\ far the greatest share. In 17'J7, a Hoard 
was estahlislied at lAlinburgh under tlie authority of 
an act of Piirliamcnl (l.'jth Geo. !■)> fur the regula- 
tion .md encouragement of the linen and lienipeii 
mamif.ictures. Since 1812, according to a Heturn 
made to Eaiiiamcnt (ordered to be jirinted :h\ July 
tS2;0. tins Hoard lias had an income ofalmut L. SOOO 
11 year, of which it expended annually hetweenL. SOOO 
and L. 1000 for this purpo.se, and in premiums to the 
growers of the raw materials. Among other regula- 
tions It. was till lately required, that all the linen cloth 
made for sale should be stumped by officers appoint- 
ed by the Hoard ; but this regulation was abolished 
by tlie act of the 4th (too. IV. cap. 40, passed in 
.1 line 1 823. 'fhe quantity and estimated value, every 
tenth year, from 1730 to 1810, arc as follows : 


Y Lun. 


Titliil Yards. 

Total Value. 

i73t) 

Under f)d. 

3,7.5 7,022.; 

L, s. d. 

131,262 1.5 11 ; 

17 to 

Do. 

4,()0!),()72i 

188,777 16 .5i 

1750 

Above 9d. 

7,572,.5-lo; 

.361,736 12 .5; 

J7(i() 

Do. 

11,747, 728-; 

523,1.53 10 .5 

1770 

Above Is. 

1.‘1.04!J,5.S.5 

034,411 7 1} 

I7'S0 

Do. 

13,41 0,93 1| 

622,187 16 4^ 

1790 

Uider is. 

18,328,2.57; 

729,748 16 5; 

ItiOO 

Do. 

21,235,633-; 

1,047, .598 10 10 

ISIO 

Do. 

26.4.57.079-5 

1,26.5, 669 17 2 


After ISIO, this branch seems to have declined. 

In 1811, the quantity stamped was le.-.s by about five 
millions of yards, and in 1812 it was furiluM- reduc- 
ed bv about two and a half millions. Since the 
peace it has participated in the ductuatioi), to winch 
almost all the other branches of our industry Iiavi- 
been exposed, but has of lute increased very much, 
and is now in a pro.^perous state. 

Very little of the linen is of a fine quality; it cunsi‘*ts 
chiefly of .sheetings, osnuburglis, bagging, iS:e. the 
average jirice not exceeding is. a yard. The fin- 
er kinds are either made in privali* families or irii* 
ported from Ireland. TJic counties of Aberdeen, 

Fife, and Imrfar, carry this manufacture to the 
greatest extenr, having about fmir-liftlis of the 
whole. IMachiiicry has been cxten.'^ively employed 
since l/JK), but it has not yet been found applicable 
to the finer qualities of yam. which are still sjiun by 
hand. 

The royal navy, during the late war.*?, w'as chiefly r iiuii 
.supplied witli sail cloth from .Scotland In 1812, 
the whole quantity made for tlii.s purpose, ftir private 
shipping, and for exportation, was e'jtiinatid at 
<i,7J0,0l)() yards, worth about E. :;0lj,()00. This arti- 
cle is not included in the returns made to tlic Hoard. 

.The total value o( the linen and lumpin inanufae- 
turcs of Scotland, about the i nd of tiu- war, includ- 
ing the yarn exported to England, has been stated 
at L. 1,775,000; but with what was made for private 
iis(‘ and not stamped, of which no accurate account 
c.in be given, the whole perhaps amounfitl to about 
t»vo millions Sterling, ant! is new i»-tiinatcd at near 
three million.'^. 

As very little flax, and scfiicely anv hemp, arr I Lv .ui.i 
giovvn in Scotland, the raw mafrrniU must be im- Himp. 
polled; the lia.x chiefly from irolland, and the hemp 
from Kussia ; the p**ic(*s of which, during the latter 
years ol’tlu* late w:ir, b(»re a large proporiion to the 
value of the iiianiifacture. 

In 18 f2, the imports of these articles into Scot- 
land, and their value, w'ere as follows; 



— 

Quantity. 


Valiii. 

I’lax 

Hemp 

T mg, net. i/r\. tk 
6091 1 2 IS 

2H)(i 17 1 18 

L.I()0 ton 
L.pO U ton 

T. if. 

fi<)9,4‘J3 b I ! 
221 , 71 s 7 D! 

.S5f)l 2 0 S 

Amounting ti- 

8.'; Mil 13 2 


Siiiee the peace, the.se prices have been gn'atly i j- ..i 
duced, and the import of flux is almost doubJeJ ; but Linun. 
the export trade has increased in the same propor- 
tion, as appi'.'irs from the following statement. (Cw.^- 
tovthousr 1 3th Ma}, 1823.) 


Voar*.. 

DHiciiil \ 



1S1‘J 

L. 831,854 

11 

1 

1811 

].11.5,.304 

19 

4 

1815 

1 , 071 . 9.71 

15 

0 

181b 

l,08C),5l3 

.'■/ 

S 

1817 

l,l'51,(;(il 

5 

9 

1818 

l,b75,S38 

5 

<2 

1819 

1,2.36.112 

lU 

.s 

1820 

1,438.501 

JO 

!■ 

1821 

1 , 701,709 


1 

1822 

1,933,152 

2 

5 
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scoiianii. These are the exports of British linens, no separate The countries to which these exports were made 
“""^account being kept of what are made in Kng- in the years 1821 and are as f^ollows : (IWm- 
land and in Scotland ; but by far the greater part is mentary Pa-pevy ordered to be printed 22d May 
of Scotch manufacture. 1 823.) 


('oiin tries. 

1821. 

1822. 

Portugal, the Azores, and Madeira 

L. s. t/. 

53,.597 1 8 
24,fi24 15 7 

Xla S» 

40,627 9 5 

Spain and the Canaries 

78,812 7 0 

Gibraltar 

159,849 12 10 

162,68.5 2 7 

Asia 

22,4'54' 12 0 

29,026 4 2 

Africa 

15,454- U 0 

6,268 8 0 

British North America 

48, (>39 10 5 

7.5,324 19 4 


552,391 18 3 
193,911 8 10 

542,947 4 9 
161,164 19 10 

Eoreign West Indies 

United States 

442,201. 18 7 

516,781 3 1 

Brazils 

1 16,247 1 1 1 

179.387 15 5 

Foreign Colonics on Continent of North America ... 

53,982 11 5 

115,20() 0 6 

All other Parts 

18,351 3 8 

24,920 8 4 

* 

1,701.709 18 4 

1,9.33,152 2 5 


lioiwiiy on A bounty is paid on the export of linen cloth ac- 
i.irun^. cording to its value ; below 5d. the yard, a halfpen- 
ny ; from 5d. to (id., a penny ; and from fid. to U. fid., 
one penny lialfpenny. On linens above Is. fid. i^r 
yard there is no bounty. The bounty is allowed on 
Knglish and Irish linens as well as Scotch, 
iiixi Mult liquors and spirits are made in great pcrfcc- 
^pintuou^ tion in Scotland ; and, notwithstamliiig the frequent 
l.j<luor!». alteration of the laws hy which this manufacture is 
regulated, and a corresponding ductuatioii in the 
trade itself, it has long formed a rno.st important 
branch of the national industry. hVom IT^fito 1800, 
the quantity of malt made in Scotland ^aiied from 
1,500,000 to 2,000,CKK) of bushels yearly ; the ordi- 
nary rate of duty being tlien 7|d. ;;er bushel. In 
JHOIs when the duty on malt made from barley was 
raised to 3s. 8^d., and from bear or bigg to 3s. 0,\d., 
the number of bushels fell to 1,125,182, and never 
reached 1,500,000 while these duties remained in 
force. In 1817, 1818, and 1819, when the duty was 
is. 8,’,d., the quantity increased from l,129,992/„ 
to l,55fi,.')8() bushels. But in 1820, when it was 
raised to .3s. (id., the number of bushels fell to 
1,284,918]. In 1822, under new niodilicut ions of 
the duty, it was 1,,31>7>432 bushels; and for the year 
ending 5th April 1 823, the number had increased to 
2,1.50,795 bushels; of which l,81G,fi91 J were made 
from barley, and 334,103^ Irom bear or bigg. No- 


thing can afford a more striking proof of the unpro- 
ductiveness, as well as the impolicy of a tax, when car- 
ried to an extreme. In 1792, the number of bushels 
w'as upwards of 2,000,(X)0, and, at that rate, allowing 
for the increase of population, it should have been sd- 
most 3,()00,00() in 1822, instead of being, as it ac- 
tually was, less in 1822 than 1792 hy one- third. 

The quantity of beer and ale made in Scotland in 
1822 was near 3.50,000 barrels, less by almost 3CX)0 
barrels than in 1792. The exports to England for 
the four years ending with J 820 was about 13,000 
barrels yearly. Before 1801 it w^as seldom more 
than 500 barrels. 

7'hc duties and regulations affecting the Scotch dis- 
tilleries have been so often oltercd, and even the prin- 
ciple itself according to which the duty is imposed, 
that it becomes difficult to exhibit an intelligible 
comparison between different periods without more 
explanation than our limits will permit. But some 
notion may be formed of their importance from the 
follow'ing account, which embraces three different 
rates of duty, and shows the influence of each on the 
quantity produced, and the revenue derived from it. 
The spirits are those made for home consumption 
only, not partly for the English market, and all made 
from grain or malt ; no sugar or molasses being used 
in those years. {Report on the Malt Duties of Scot~ 
landy May 1821.) 


Dates. 

(iallons of spirit-, 
made nnd churg- 
L'd with Duty. 

Hate of Duty per Gallon. 

Total Revenue pro- 
duced. 

From loth Dec. 181.31 
to 1st Oct. 1814 j 
ist Oct. 18(4 ) 
to 9th Nov. 

Year ending | 

10th Nov. / 

1817 

1818 

1819 

1820 

1,653,735 

1,784,943J 

1,030,772’ 

2,139,207^ 

2,367,914’ 

2,366,998 

2,167,558 

f7$. l|x^. >n Lowlands,) 
Iss. 11 ^d. in Highlands/ 

8s. 4(d. 

8s. 4§d. 

58. 6fd. 

58. 6}d. 

5s. 6^d. 

5a. 6^d. 

£. t, d. 

587,781 8 IJ 

743,506 0 3 

4ST.658 16 

! 599,168 3 S; 

663,464 16 4*. 
658,773 18 
602,676 18 
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scoUaml. por the quantity of spirits made in Scotland for 
the Knglish market, and exported to that country, 
sec the Article Kn(?land in this Supple^nenl, 

Besides the spirits which pay duty^ illicit distilla- 
tion, carried on in most of the Highland counties, 
supplies not a small proportion of the home consump- 
tion ; the produce, from its being generally of a finer 
quality, finding its way, in spite of the vigilance of 
the revenue officer-!, into every part of the country. 
But the act passed in July 1823 (ith Geq^'I V.cap.94), 
by which the duty on spirits is greatly reduced, will 
leave so small an advantage to the illicit distiller, 
that lie will probably find it no longer for his interest 
to persist in a course which has been the cause 
of so many evils both in this country and in Ire- 
land. 

Hrcwi-iict. Breweries have been established in all the towns 
ij.’rf. of Scotland, among which those of Kdinburgh, Alloa, 

‘ ' ' and a few others, arc in high repute, 'i’hc principal 
distilleries are in the Lothians and the counties of 
Stirling, Fife, and Clackmannan. 'Fhe business of 
the maltster being rarely a separate one, is combined 
with that of the distiller and brewer, the malt be- 
ing generally made at the works where it is to be 
used. 

Of the other manufactures of Scotland wc must 
confine ourselves to a very brief notice. We have 
already mentioned hcM’ iron- mines, and the quantity 
produced yearly; to which wc may add, that there 
are about .'JO founderies, where it is converted into a 
groat variety of agricultural and domestic imph*ments 
and machinery, of which the export to America, the 
West Indies, and the other I^ritish colonies, is con- 
siderable ; but the finer hninches of the iron manu* 
facture, sudi a.s locks and hinges, cutlery, S:c.j are 
not curried to any great extent. The silk manufac- 
ture, about fifty years ago, was prosecuted to a con- 
siderable amount in Paisley, but is now of little im- 
portance. Among the other articles, wc may men- 
tion paper, glass, soap, culinary salt, and leather, 
wliicb, with many others, though not singly of much 
interest, aOord employment to a great many hands, 
and produce altogether a large sum. 

KDj, The simple process of burning sca-wced into kelp, 

and the value of the article, form an important 
branch, especially in the Western and Northern 
Isles. About 80,000 people, of all ages, it is calcu- 
lated, are employed in or dependent on (his rude ma- 
nufacture. The kelp is made during the summer 
months by the same people who afterwards engage 
in the herring fishery. The quantity has been stated 
variously, hut, in favourable seasons, may probably 
amount to 16,000 tons ; the best of which, during 
the late war, when the price of barilla was very high, 
brought upwards of L. 20 per ton. But since the 
peace, the price has been so much reduced, that it 
will do little more than pay the expence of the labour 
required, which may average between L. 3 and L. 1? 
per ton. Some of the Highland proprietors draw the 
greater part of their income from their kelp shores, 
nnd it is by their labour in making the kelp that 
many of the small tenants are enabled to pay their 
rents. 

The commerce of Scotland with the British colo- 
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nics, and with foreign countries, is included in that Scotland, 
of Great Britain given in the Article lilN(.i.AND in 
this Supplement, Scotland trades with the same 
countries as England, nnd the articles she exports 
are, for the most part, of the same description. From 
Leith, Dundee, Aberdeen, and a few other ports on 
the cast coast, a considerable trade is carried on witli 
Sweden, Russia, the shores of the Baltic, and Hol- 
land ; hut the principal part of her foreign and co- 
lonial trade centres in the C3yde, which is the great 
emporium of the trade with the West Indies and 
America, and also with Ireland. 

The trade between Scotland and England must be 
to a large amount, but as that part of it which is car- 
ried on by land docs not appear in the ('ustom-house 
books, it doe.s riot admit of being estimated with 
much accuracy. Scotland sends to England exclu- 
sively cattle, sheep, and wool, and home-made spi- 
rits, and a large proportion of her other exportable 
produce and mnniifacturcs, such as corn, kelp, sal- 
n^, linen goods, 

intimately connected \%ith the trade are the bank- 
ing establishments of the country, which arc nume- 
rous, substantial, and liberal in their dealings. Three 
of them, having their head offices in Edinburgh, and 
a great many branches throughout the country, were 
established by charter ; namely, the Bank of Scot- 
land, the Royal J^ank of Scotland, and the British 
Linen Company. These, with several private bunks 
in Ediiihurgii, Glasgow, and other large towns, issue 
notes, receive deposits, discount inland hills at three 
or four months date, and pay and receive sums so 
low as L. 10 on cash accounts. ()n money deposit- 
ed witli them, and also on what is paid in on the 
cash accounts, they invariably allow interest, though 
at a less rate than they charge themselves. As 
there is no limitation ust to the number of partners, 
the credit of the Scotch hunks is above all suspicion ; 
and even with such of them ns have stopped pay- 
ment, a thing which very rarclj happens, the loss 
has fallen upon the partners — very seldom, and to 
a very small amount, upon the public. The circu- 
lating medium of the country is almost entirely com- 
posed of the notes of thc.se hanks. 

The registered vessels belonging to Scotland, with Shipping, 
the amount of their tonnage, and the number of men 
and boys usually employed in navigating them, on the 
30tli September 1820, 182], and 1822, were as fol- 
low’S : 



Vessels. 

'Ions. 

-Men. 

1820 

3133 

288,770 

20.470 

1821 

3160 

289,5.‘t5 

20,855 

1822 

3071 

27(),{):il 

19,831 


'I'hc number of vessels, with the amount of their 
tonnage, built and registered in Scotland in the years 
ending 5th January 1821, 1822, and 1823, will give 
an idea of the extent to which ship-building is car- 
ried on; and to show that it has more than its propor- 
tional share of this trade, w'c subjoin the same ac- 
count for England. 
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s,. i„. 'rhc luli icnursi* between tbe dilKci-ont p^nta uf tlu* 

lip.o-.. Ignited Kinf^dum li:is been really f.ieditiitcd by tlie 
reci'iit invention ol Steam- liuaL*'. On llie eii^t t oasl 
«)f Scotland, llure is a cheap, sjieedy, and re'^iilar 
eommuaiculion bv ihia means bi'tween all the piin- 
eipal towiih, and between laith ami London, .ind tiie 
mtennediate port*s in Kn^laml, lor th«‘ greater part 
of the year ; and on the we^l e<^ast, bet-ule^ tho.se 
vviiich j)Iy on the C’lyde between (ilas^ow and (ireen- 
oclv, vebseU of this de.seriplinn sail l)etv\een (il:is«;ow 
and rdverpool, and ert).ss the C'iiannel to Iridaiul. 
Hitherto, piissen^itas have been tin; piiiieipal object, 
and th(' hours ol d'‘paituri‘ and ai rixal aie almost as 
lenular as those of the mail-eo.K l.i .i. The voy^e 
between Leith and London is often made in about 
fifty hours, ami the ordinary lale «'f sailing on tiu* 
Forth and (!lydc i.s from e'e;hi to ten miles an 
hour. 

Vll. — I'oi CA 1 ION — Ki LK.ioes I Ns'i ai/eriON — 
The l^»oK, 

V.ii,. Jly an act of ilie first rarliainent ol William and 

'‘''■'"I \l,ny, It ivas piovided, that “ there bo a school and 

.schoolmaste? in every parish” of Scotland; tfic sa- 
lary of the schoolmaster to lx* not under UK) merks, 
nor above iJOO. In 1S«):J tin' lowest salary was fixed 
by another act at 1500 rm rk.s (L. Hi, l;5s, td.), and 
tile hij;hest at 100 (L. ‘J‘J, .*>d.), besiilos a d*nil. 

iiig-hoiise ol* at least two apartim iits, and a quarur 
of an acre of ground for a garden. \t all these 
.schools, reading, writing, and arithmetic are taught, 
and at many of tlu'in the i lassii'S and the French l.m- 
giiage, with geograph's , and some brancln's of the ma- 
thematics. 'Ihe fees paid by the .seholars in the 
country parishes, m adiliinui to the -alary, vary from 
Is. lid, to the quarter ; hot the master is oliliged 
to teach the children of the poor on the reenimni'i- 
daiion of the kirk-sc simi, irralts. The .school, and 
.schoolmaster’s house and ganlen, are provided by tin* 
parish bv assessioent.s on the hind ; and one hall ul 
tile salary is jiavablc by llie proprietor.s, raid the 
other hall' by their teiuuiLs. 'riiese .school.-' are un- 
der the inspeetioii of the preshytery in xvhiih they 
are .situated, who visit ami examine them yearly. ,So 
generally have the lower elasses availed iheniselves 
of this primary source of instruction, that an adult 
male, a native of the Lowlands of Scotland, who i.s 
ignoiant of the cximmon rules of aiithnietic, is very 
rarely to he met with, and tliere are but few fe- 
males who liave not been taught ta write as well as to 
lead. In the llighiaml.s and Isles, however, where 
many of the parishes ar«* 4)f ^in at extent, and the 
intcrcoui'.so is obstnielid by tl.c n itira of liie coun- 
try, the case is veiy dilV»M'e'U In snme of these, 
half the inliabitants canno; n al. ami from tliesame 
causes the means of religiou-s instruction are scanty, 
and of dilficult attaiiiraerit. 


The Society of Scotland for Propagating Christian Sttniafni. 
Knoxdvd^e, and the Committee of the Church for 
applying the Koyal bounty, have done much, in both 
respects, by means of misbionaries, catcclii,^t8, and 
seiioolmasters. Kvery year at the meeting of the 
(jcnerul Asscinlily, tlie Sovereign, througfi bis repre- 
sentative, the Commissioner, presents to this Court 
an order for L.'JOOO, to be employed in these useful 
labours. 

Ik'sidc.s tl^e parisb-sclioois, a great many private 
schools are supported by the fees of the pupils alone. 

Of these, there is one or more in all the towns 
and viihiges of Scotland ; and in the principal towns 
are found aeadennes, and other seminaries of a high- 
er order, besido the universities ol Ldinburgh, Glas- 
gow, Abel deen, and St Andrew's. (See these towns, 
and also Scotland in the r.nvticlojHcdiay and Ldin- 
nuRirii and (ila.scow in this SupplenunitJ) Sunday 
schools, and those tauglit after the manner of Bell 
and Lancaster, are the relorc less wanted here than in 
most other countries. Vet about oOO Sunday schools 
were reported to the General A.-’sembly in 181 S, and, 
including those of Ldinburgh and Glasgow, the num- 
ber of scliohirs wn.-, then upwards of l;i.0,()()(). 

I'or a particular account of the Church establish- Tin- ritm. ii. 
nieut, we must refer to Scotland in the Encpclopu - 
duty and coniine our notices here to its present state, 
in so ti\r as it diifers from its I’ormer. In iSlS the 
number of pre-sbyteiies ami pari.'-bes which compost 
each of the .synods were ns follows . 


^o. 

Synoilh 

Prt'sby- 

tenc.s. 

I 

1 

Lolhianaiid I’weeddale 

7 

lot ! 

0 

Mer^r, or Berwick and Te- 


i 


viotdule 

fi 

(i(> 

:i 

Dumfries 

5 

r,r> 

•1. 

(iailow’ay 

3 

37 

5 

(jla*:gnw ami Ayr 

t 

l‘J7 

fi 

Perth and Stirling 

.'i 

7S 

7 

I'ifc 

4 

b’b 

8 

I'orfar and M earns 

0 

7r> 

0 

Aberd.'cn 

S 

07 

10 

IMeiuv 

7 

52 

11 

Ko'^s 

fi 

2:i 

l‘J 

Sutheiland and Caithness .. 

.S 





5 


14 

Gleiielg 

.5 


15 

Orkney 

1 

80 






rile stipends of the clergy, the amount of "^**<^1* i ' 
varies from year to year with the prices of grain, af- 
ford a moderate competence to all, hut athuenee t(» 
none, 'riiroughout the country parishes, in season < 
of average pricc.«, the medium amount may he ahour 
L. JiOt) ;i-year, with a good dwclling-liou.se, am) a 
glcbi , worth at least L. 50 more. In IS 10 all the 
<itipends below l^. 1.50, w'hich, from the want of i'rc'e 
titlie, could not bo augmented by the Coniiiiissioners 
of 'I'eimls, xven*, by the 50tli Geo. III. cap. 84*, raised 
to that sum ; the deliciency, winch amounts to about 
11 
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^ «cxb ;uK L. 10,000 a year, being supplidcl by Parlittment 
This, therefore, is the minimum stipend in thcchureli 
/ of Scotland,' though, from very low prices of corn, 
sonic of those that do not partake in this bounty may 
occasionally fall below it. Out of 8f)ll parishes, this 
augmentation was required forlTti, or I in 5[. 

Dl^M ntcfh. The Dissenters from the Established Cliurch do not 
amount to a fourth part of the population, uiid two- 
thirds of them differ from it rather in matters of iliaci- 
plirie than in doctrine. The most numerous classes of 
Disvcnrer««nre the Burghers and Antiburghers (recent- 
ly united), and the Relief denomination. The other 
dioSt‘ntcrs are Homan Catholics, Episcopalians, Me- 
ihoilists, with u few hundred Quakers, and a very 
small nu'iiber of Jews. All these sects have their 
own places of worshij), to which they resort in pre- 
ference, though few of them exclusively. They mix 
I’reely in society, nnd their children, at least all those 
wlioso p:ircnt.s are of the Presbyterian persuasion, 
ar(‘ tanght at the same school.^ ; little or nothing now 
remaining of that religious animosity which was once 
so prevail Ml in this country. * 

riiL I’oi.r. 'i'hc poor of Scotland are provided for partly by 
rales levied under the aiitliority of the laws, but 
chiefly hy voluntary contributions ; and altogether, 
both their number, and the sunrs applied to their re- 
lief, QIC comparatively inconsiderable. In the coun- 
try parishes, tlie sum to be raised by assessment is 
fi.xed by the land-owners, or heritors, and paid in 
equal proportions by themselves and their tenants ; 
and in the towns the rate is levied from tltc inhabit- 
ants according to the rent of their dwelling-houses, 
or tiie cstiinaied value ol’ their property. The vo- 
luntary contributions consist of collections at the 
cliurcli-doors, fees paid at marriages and baptisms, 
and other small sums under tlie management of the 
K irk-Session ; to which in many parishes there is added, 
ill seasons of peculiar pressure, such as a year of 
scarcity and high prices, a sum raised from the heri- 
tors and their tenants, upon the same principle as the 
legal n«iscssruents. In addition to these funds, some 
of the greater proprietors occasionally bestow^ dona- 
tions in money, oatmeal, and coals, to be distributed 
under the inspection of the clergyman, or his ciders ; 
and not a few of the parishes have had bequests made 
to them for the maintenance and education of their 
poor, the interest of which forms the greater part of 
tlie yearly disbursements. 

The following results, taken from the “General Ab- 
stract of the Population, Poor, and means of main- 
taining the Poor in Scotland,*' subjoined to the Sup- 
plnueniai ij Report of the General Assembly laid be- 
fore Parliament in present the best inrbnnution 
we have access to on this interesting subject: 

Population for which the returns 
were made .... 1,764,987 


Number of paupers • • 44,199 


Proportion of paupers to population 1 to 

Assessments . L. 4p,7l8 10 

Collections, and other voluntary 

payments * 7 

Gross funds . . L. 114.19^ 17 9 


Sum which each pauper costs . L. 11 8 


Expence to each individual of 
the population . . 0 13 


As this Report was prepared little more than a 
year before the last census, the proportion of pau- 
pers to the population, and the expence that falls 
upon each individual, is stated too high. On the popu- 
lation of 1821, the proportion will be one pauper to 
47i^c» and the expcnce 13d. for each individual of 
that population. If the w'hole sum applied to the 
reflef of the poor were raised by a rale on the lands 
and houses, it would be equal to about L. 1, 18s. 
per cent, of the rent in 1812 (see preceding Table, 
containing the Extent nnd Rental of Scotland) ; or 
about 4^d. per pound of that rental. The returns 
from, which the Assembly’s Report was prepared 
w'cre complete, with the exception of twenty High- 
land pnrLshos, having a population (in 1811) of 
36 , 290 . 

According to other returns made to the Assem- Pricndly 
bly in 1818, the number of Friendly Societies, ex- ^>ociptieti aorl 
elusive of those of Edinburgh and Glasgow, amount* 
ed to 327, composed of 7-^153 members; and wjth 
the same exclusion, 1 30 Savings Banks were reported, 
having 7(K)0 contributors, and deposits to the amount 
of L.fKhOOO- It is stated, on the same authority, 
that a capital of L. 10,082, with h. 2034 of interest, 
was mortified for the .support of the poor ; and 
L. 100,750 of capital (including L. 70,000 lately 
bequeathed to the country parish of Dollar, in Clack- 
mannanshire), and L. 793 of interest for their educa- 
tion. These sums do not include the funds of the 
great hospitals, of which an account will be found 
under EniiiBURGi] and the other towns in the E/i- 
cjfclopeedia and in this Supplement. 

VIII — Population. 

The population of Scotland was taken, though not 
by authority, in 1753; and the writers of the Statist ^ 
tical Account aiford the means of estimating its 
amount about 1798, w'hen it appears to have been 
less by 7»,576 than in 1801. But in the following 
Table, we shall coniine ourselves to the three enu- 
merations made under the authority of Parliament ; 
presenting only the totals for 1801 and 1811, but giv- 
ing that of 1821 under separate heads. The Table 
also shows the extent of every county in square 
miles, the increase of its population from 1801 to 
182]« and the rate per square mile in 1821 : 


3 R 
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SCOTJ.AND; 


Sjuim- Po]'iiliit!Oli 

in uioi. 1.1 i«u. 


Males. I Female^. 


Population, UI21. 

Totals. t 3 Si ^ 

« rt I . . , 

0 O tt 3 Ajrricul- 
Cfl tiirc. 


Oci iipafonH. 
J*'nnii1ies. 


VIk‘i\utii 


('aithriLsy ... 
(lackmaiinan 
Dumbarton.. 
Dumfries ..., 
ICdinburgli ... 


liaddiMgton .. 
Invcnioss .. .. 

Kincardine 

Kinros.s 

Kirkcudbright 


i^iiditligow 


Oi'kiiev .md Zetland 


llossS and ('romari} 
Itoxburgh 


Suthoriuiul 



‘29,1)00 lLo9fh()hs|l,80.^.G8fi|9S3,5;?j|l,109,9(H 2.()9.‘^,4.0(i| 30.()| 70.7 l:U).Gf)9 J90,%‘l 


Trom this Table it appears that, with the excep- 
tion of Orkney and the small county of Nairn, there 
was an increase in all the counties of Scotland be- 
tween 1801 and ISl 1 ; and that in every one of them 
the population of 1821 is greater than tliat of 1801 ; 
so far 18 it from being true that the Highlands of 
Scotland, as has often been alleged, are in the course 
of. being depopulated. The greatest increase Is in 
the manufacturing county of Lanark and in the 
county of l:kiinburgh ; but several counties, which 
are wholly or ciiiefiy agricultural, have also increas- 
ed considerably in these twenty ycar.s. The rate of 
increase for the whole period is very nearly 31 per 
cent, on the population of 1801. From ISOl to 
181 1> the rate is nearly 13 per cent . ; and from 181 1 
to 1821 it is 15'f per cent. If the population should 
go on increasing at the last rate, the period of doub* 
ling w'ould be little more than 47 years. The ave- 
rage population, per square mile, is 70-7 ; the low- 
est being that of buiiierland, wliicli is only at the 
rate of .3.1 per square mile, and tlie highest that of 
Edinburgh, which is 541. 


From the want of correct registers, tlie propor- llirtlio. Mar 
tions of hirtlis, marriages, and deaths, cannot be ae- anil 
ciirntely stated p but in the absence of these, we give ^**^‘‘^**^’ 
the following general results for the city and suburbs 
of (fla'^gow, of which the population, in 1822, was 
147.043 : 

The number of Births, including still-born, .5,624 

Marriages, 1,470 

Burials .3.().Q0 

Births to one marriage, 3*815 

— to one burial, 1 *524 

Burials to one marriage, 2*.510 

One birth to persons, 26-1 46 

One marriage to persons, ...100*029 

One burial to persons,... S9-84<) 

(See Cleland’s Statiuical Tables,) 

The population of the principal towns, at the pc- Town 
riods of the three enumerations, was as follows. Population. 
Those to which the letter U is added arc royal 
burghs : 
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Towns. 

1801. 

181 1. 

'l83I. 

Edinburgh, D 

82,560 

102,987 

138,235 

147.043 

Glasgow, B 

77,.'185 

100,749 

Paij.!ey 

;JI,179 

36,722 

47,003 

Aberdeen (city and dis- 
trict), B 

Dundee, B 

3/!, 412 
26,084 

44,211 

29,616 

55,094 

30,575 

Greenock 

17,458 

19,042 

22,088 

Perth, B 

1 1-,87« 

1(5,918 

19,068 

Dunfermline, B 

9,980 

11,649 

13,681 

Kilmarnock 

8,079 

10,148 

12,769 

Inverness, B 

8,732 

10,757 

12,264 

Falkirk 

8.838 

9,099 

1 1,536 

Dumfries, 7i 

7,288 

9,262 

11,0.52 

Montrose, B 

7,97 !• 

8,95.5 

10, .338 

Campbellton, B 

7,09;) 

7,807 

■9.01 6 

Ayr, n 

.5,492 

6,291 

7,4.5.5 

Stirling, B 

5,2.56 

5,820 

7,113 

Irvine, B 

4,.584 

.5,750 

7,007 

Port-filasgow 

St Andrew’s, B 

3.865 

5,116 

5,262 

4,203 

4,311 

4,899 

Kutherglen, B 

2,437 

.3.529 

4,610 


Ft appears from the Report made to the General 
Assembly in 1818, that there were of 


Blind 1100 

Deaf and Dumb 784’' 

Insane 40*50 


0*531., being ill the pro- 
portion of 1 to 020 of the population of 1821 ; but 
for the insane, the returns were not complete, and the 
numbers of the blind and deaf and dumb are given 
partly on supposition. 

IX UEVKNUIi:. 

Rt venue. The revenue of Scotland, at the Union, was as 
follows ; 

Crown rents . . . L. 5,500 0 0 

Tcudal casualties . . 3,000 0 0 


Carry forward, L. 8,500 0 0 


Brought forward, L. 8,500 O 0 Scotland. 
The customs . . . • 30,(K)() 0 0 

The excise .... 33,500 o 0 

The post-office . . . I,ly4 0 0 

Coinage impositioxtt . 1,500 0 0 

The land-tax .... 36,000 0 0 


Total L. JiO,6yi, 0 0 

For the year ending 5th January 1 801, the amount 
is thus stated (Sinclair's HUtor^ oj the Revenue) i 

Customs .... L. 729,691 0 0 

The excise, including the* salt- tax, 
but exclusive of the annual duties 
on tobacco and malt 1,281,856 0 0 

Tobacco and malt, annual . 112,467 0 0 

Stamps .... 1.91,275 0 0 

The post-office . . . 117,321 0 0 

Land and assessed taxes . 215,839 0 0 

The 6d. per pound on pensions, sa- 
laries, &c 2,666 0 0 ‘ 

The Is. on ditto . . . 3,860 0 0 


L. 2,6.';7,y78 0 0 

Of which there was paid for 
Collection L. 230,721 0 0 

Bounties, -See. .355,816 0 0 
Expenccs of civil 
government of 
Scotland . 137,165 0 0 

Deduct 72 i,702 0 0 


Kcniains L. 1,934,276 0 o 

Of which there was remitted to the Exchequer of 
Gredt Britain L. 1,932,3.07. 

In 1813, the nutt revenue was L. 4, 155,599, in- 
cluding the property-lax, the gross receipt of which 
was L. 966,790* 

Thu property-tax having been repealed, and other 
taxes reduced, the gross and neii revenue, and 
charges of management for the year ending 5th Ja- 
nuary 1822> were as follows : 



Grois Revenue ac- 
crued within the 
Year. 

Nett Revenue iic- 
cructl within 
the Year. 

Char|.^cs of 
.Munugemeut. 

Rate i>cr ct'ui. of Kx- 
pence Collecting. 

Tilt* Or()9» 
Revenue. 

The Nett 
Kc\ enuc. 


L. s. 

d. 

L. 

5. 

d. 

A. 

s. 

d. 

A. .V. d. 

A. s. d. 

Customs 

759,796 7 

9| 

405,156 

2 

11 

148,012 

5 

5 

19 9 8 

36 10 9 

Excise 

2,408,972 0 


2,0.35,401 

11 

7 

169.40.3 

18 

Hi 

7 0 8 

865 

Stamps 

480,274 5 

h 

438,172 

5 

75 

32,542 

11 

3 

6 15 6 

7 8 6 

Land and assessed taxes ... 

470,311 2 


•1.32,223 

13 

63 

38,087 

8 

11 

8 2 0 

8 16 3 

Post-office 

168,2.50 10 

7 

120,855 

6 

01 

47,395 

4 

6i 

28 3 n 

39 4 4 

Duty on pensions 

4,963 2 

11 

4,833 

2 

11 

130 

0 

0 

2 12 5 

2 13 10 

Totals 

4,292.567 9 


3,436,642 

2 

7.J 

43.5,601 

9 

1 

10 2 n 

12 1.3 (. 


Of the two great branches of customs and excise, 
Scotland pays considerably more than appears in 
this abstract ; for several important articles, tea for 
instance, pay the duties in England, and are, there- 


fore, included in the English accounts, though part- 
ly consumed in Scotland, to which they are carried 
duty fioe. 

The following Abstract, made from an account 
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presented to the Houpo of Connnons m May years endinfi^ 5ih July 1793 and 1822 respectively, ficotlam!. 

!*Iiows the exciseuble orcicles paying duty in tho and the amount ol’ duty on each : 


1 Auidcs. 

179-2. 

18-22. 

Auctions 

■ L. 4.700 

8 

Si 

L. 13,fi4.5 

12 


Beer and ale 

55,078 

8 

2 

87,1117 

9 

9i 

Ifrick.s and tiles 

;i,28.3 

13 


<),343 

16 


Candles 


7 lOJ 

19,704 

2 

H 


99 

0 

0 




Cocoa nuts and colfcc 

443 

17 

Hi 

16,785 

[i 

Ha 

Cyder nnd perry 




28 

S 


(ila.ss 

24,710 

9 

ij 

1 32,770 

13 

7 

< Hides and skins 

lO.lUS 

13 

1 

.11 ,01.3 

(} 

7 

Licences 

10.813 

3 

2 

«»0,58I 

8 

5 

Malt 

74,900 

12 

Oi 

l‘W,(>95 

3 

9 

Paper 

/“>.744 

18 


6.3,6.‘<8 

19 

3 

Pepper 



... 

30.'> 

i 

6 

Printed goods 

78,002 

0 

4 

246,278 

7 

H 

Salt 




10(),f)‘J2 

16 

8 

Soap 

4s,m) 

8 

41 

1C2,30() 

6 


Starch 

0.74!) 

17 


5.325 

12 

.3 

Spirits (lorcign) 

5(!,52() 

8 

*1 

124,1 l.i 

10 

1 

(Liritish) 

j 52,470 

n 

2 

740,70‘J 

14 

5*} 

Stone bottles 




9 

4 

JU 

Sweets 


III 

1 

4 

'fi a 


4!) 
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2 
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'lotals 

L. .71 <1,743 

9 

H 

L 2.;{y8,60<) 

11 
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Civil I 0.1. cxpencc of the Civil Kstablishincnt of Scot- 

blihlMiKMit. land, for tlie year ending .5tn , January 18‘2:i, was 
L. 1 IT.**. 7, jd. 'lliis sum, to the amount of 

L. 1 1 l-,2J(), 1 is. lOj^gd., is conip().ccd of the salaries 
ofilic (h-own Oirict*i>, of the Judges nnd Officers of 
the several courts in l Alinburgli, and of the ShcridV- 
ilepute and substitute of the counties. 

X.— Ulil’KC.SENTATION IN PAnMA.MENT, 
ot’tiiL IVlt-. The Peerage of Scotland is represented in the 
House of Lords hy JO' mcinhcTS of their body ; and 
the Counties have .*>() and the Poyal Burghs 1.1 
ir.cmbers in the House of Commons. 

At the Union, the number of Scotcli Peers was 
1 j 9; of w.hom, in 1813, 77 "ere extinct or dormant, 
or their titles merged in, or united to others, or for- 
feited ; nnd of the remaining 82, were British 
Peers nnd two Homan Catholics. Tho Peers w'lui 
were qualified to vote at the election in that year 
uerc 7i, but the niiinbor who actually voted was 
only 

Hi r.uri. Kach county send.s one member to the House of ' 
tiM. Commons, with the exception of Bute and Cuith* 

ness, Clackmannan and Kinross, Crumurtyand Nairn, 
which have only three members ; each of these pairs 
choosing a member alternately. 

Or till- The burghs, (J(i in all (^ee Scotland in the ^71- 

hur,>,l cyc/opadia)f with the exception of Kdinhurgh, which 
sends a member by iibelf, arc clashed together, not 
fi wer than four, nor more than live ; every class nr 
district clioobing one member by means ol deleg;iie.s 


sent from each of its burghs. These delegates are 
chosen by the magistrates and lown-counciJ.'i, who, 
with one or two exceptions, are themselves nominat- 
ed by llicir predeces.sor8 in office, and not by the 
burgetses. The number of electors in each biugh 
varii.s with its particular Constitution, but may be 
averaged at 30, making 1.S20 in all. 1'he popula- 
tion ol the royalties of theSe burghs cannot he less 
than l,0f),()l)O. (Sc-e Cleland's Slatislicnl Tahlt's,) 

Tile population in 1821 being and the 

nunihei of represenlalivts in Parliament -l.l, there is 
thus a repri".cn!afive for every 4b‘,Ai31 pcr.'sons over 
all Scotland ; and taking the burghs by tJicniselvcs, 
one fur every 80, 400 persons ri siding within tho 
rnyallics, exclusive of the inhabitants of the suburbs 
and depeiulencie.s ; which, in the case of Edinburgh 
and Glasgow, are more niuTiorous than those of the 
burgli.s tlionibt'lves. 

Again, as to the propoition of the inhabitants wiio 
enjoy the elective frairchisi, the number of tho 
frctdiolders (at Michaelmas 1822) being, ns already 

stated 298? 

and the voters in the royal burghs 1820 

the total number of voters is 4307 ; or at tho 

rate of one in every 480 of the population, EinuIIy, 
ihc 30 members fur the counties have each, at an 
average, 99 J con.stituents, and the 15 members for 
the burghs 88 ; and taking all Scotland, llie electors 
are to tiic members us nbout 95 J to 1. 

Several large or coiibiderabio towns, such us Pais- 
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Strotland. ley, Greenock, Kilmarnock, and Falkirk (ice the 
preceding Population Tables), not being biirgliA, have 
no sliarc in the elections ; while Uueensferry, Por- 
trose, New Galloway, and Anstruthcr, having each 
only from 500 to 1000 inhabituntsi, and other l6, 
less than 2000 each, have near one-third of the 
political influence of the Scottish burghs. 'J'hc 
county of Fife, which in this respect may be called 
the Cornwall of Scotland, has 13 of the 66 burghs; 
of which nine arc so inconsiderable as scarcely to 
deserve the name of villages. 

The inadequacy, inconsistency, and inequality of 
this system of representation is abundantly obvious ; 
but the discussion of these points does not belong to 
this place. 

XI.— Judicial Estaolisiimi:nt.s. 

Skct. 1. — Civil Jurisdictions. 

1. Justices of the Peace. These are magistratf^s 
appointed by royal commission, within the several 
comiticfs ol’ Scotland, chiefly for the ])refi(?rvatioii of 
tli(' public peace, but with a right also of exercising 
a limited jurisdiction in other respects, derived part- 
ly from statute, and partly resting on consuetude. 
N\i particular qualification in point of rank, money, 
f)r ])roi)crly, is necessary here, as in England, to 
entitle a person to act as a Justice. I'lie oflice is 
gratuitous, and is held during the 'pleasure of his 
Majesty. 

'I’hc first introduction of Justicc.s was above two 
centuries ago (1 j87jU- IfiOi), e. 7), and their 
powers and duties have, from time to lime, been re- 
gulated since, by various acts, both of the Scots iuid 
Ilritish I.egislaturcs. 

They are competent in questions oPeervants’ wages, 
of aliment to natural chijelren, of straigliling inarches 
and erecting fiiiccs between adjacent properties, 
\e. They issue warrants o\' maltlalio against 
<Iel)tors intending to leave Scotland witli a view (jf 
defrauding tlieir creditor.^ ; and imprison them until 
they find caution de judicio t^isti. They Jiave ample 
powers in regiuaiing highways, bridges, .and ferries, 
and in determining qia'^^tiuns concerning tlicni. 
'fliey judge in a niiineroiis ami hnporUint class of 
questions witli regard to the revenue ; particularly 
tJie Excise and Customs. They formerly had power 
to fix prices of work for artificers, labourers, and 
craftsmen, and to eonijicl the service of these classes 
at the stated rates ; but the old statutes avithorizing 
this ahusi* arc now repealed (56d Geo. III. c. 40). 

'fhe most important branch, howTver, of their 
civil jurisdiction, and certainly the most extensively 
useful to the nublic, is of inodcni date ; viz. that 
which is vested under the Small Debt acts. Frior to 
these, there had existed in the city of Edinburgh, and 
it is believed in sunn* other jilaces, an ancient con- 
suetudinary jurisdiction ; under which the magi- 
atratcs<lecidcil, in a summary way, questions of debt 
not exceeding L. 40 Scots. By 3Jt/i Geo. III. c, 
the experiment M'as tried of extending such a 
jurisdiction over Scotland, by authorizing any two or 
more justices, within their respective counties, to 
liold courts, and try all causes lor recovery of debts 
not uxeceding the same limited amount ,* and tin's 


being eminently successful, the system was im- Sroilanil. 
proved and rendered perpetual by 39//i and 40/A 
Geo. III. c. 46, which farther extended the amount 
of debt competent to be sued, to any sum not ex- 
ceeding L.5 MtTliiig. 

In tile period from Ist October 17.95 to 1st Juiu- 
1800, there w'ere decided in the small debt court 
of Ediiibuigli 13,.9()S cases, making an aniuial 
average of ‘JOiJl ; and frtmi 1st June 1800 to 1st Oc- 
tober 1820, 96,971) eases, or an annual average 
of 4767. The maximum debt competent to be 
sued, during the first ])criud, was E.s, 6s. K<1. 
and the tot.il value of the cases decided L.16,86.'J, 6s. 

1 Jd. During the second period L.5 was tlie maxiimnn, 
and the total value of cases L.19Ii991, 16s. 8^d. 

Jn Oliver districts tiie results were correspondent. In 
Glasgow, th(' number of decided ca^-es avcragcil 
annually 5200 ; in I’aisley, 1279« In some 
districts, courts arc held weekly ; in others once 
a fortnight, and in few, it is believed, seldoiner 
than once a month. Tlie fees of every step of 
procedure are regulated by the statute; and so 
moderate are they, that where tlie defender residi's 
on the spot, .'uul where no vxaininatiiMi of witnrsse-, 
nor oath of. party is required, an exlraUeil deerei; 
may bo ubtiiinod, if in ab.'scnee of the ihdender, foi 
2s- 5d;, and if ho appear for 2s. lid. Arrestment 
nuiy be used on it for 6d. more ; the defender’s goods 
iii.-iy be poinded anil sold for 4s . ; and his person 
may be lodged in jail for 3n, Ivxjienee is farther 
prevented by the ubsenee of all written pleadings, 
and by the .salutary provision that the jiarties shall 
conduct their cases in pi'rsoii. 

The proceedings of the Justices in these small 
debt courts, unless, indeed, they have exercised 
jurisdiction in matters to which tiiey arc ineoin- 
petciit, arc subjei t iieitlier to “advocation, nor to 
any siispensioii, ajipcal, or otiier stay of c.xeciition f ' 
but they iii.iy be challenged within a year from 
their date, by action of reduetioii, “ on the grmind 
of alleged iniquil}', or oppression the piiisuer 
being bound to give surety “ for jj.iyment of such 
cxpcnccs as may be awarded against him.*’ (byili 
and 40th Geo. 1 1 1, e. 16, ^ 16.) 

In most other branchcsof their ci\il juri.-,dietion,tha 
proceedings of Ju.Ntices are subject to the usual pro- 
cesses of review' in llie Court of Se.s'yoii, or Circuit 
Courts of J usticiary. 'riie J iisliees lia\ e no power of 
review'ing their own judgments ; except in as far m 
an appeal generally lies to the Quarter Sesvsions from 
the judgments of the ordinary sessions. The Qu.irtcr 
Sessions are the .stated ijuarterly meetings of the 
Justices of a whole countVj which are a^ipointcd to 
be held on tlie lirst Tuesd;iys of March, May, and 
August, and the last I’uesday of ( )i tobcr : or re- 
gnlai* adjounmients of these meetings. The ordi- 
nary sessions are the subordinate meetings held as 
occasion requires for the dispatch of business. 

2. Burgh Courts, 'J'hese may be considered as 
existing,' ij/, In royal burghs ; or 2d, In burghs ot 
barony or regal itv. 

(1.) In most royal burglis, there are both a Budie 
Court and J)ean uf Guild Court ^ hi olliers f*nly the 
fornicr, w’hicli, in that case, e.xcrciscs in addit.oii to 
its own all the functions peculiar to tlie lati< 
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iiiil. Tlic civil jurisdiction of the Bailie Court is as ex- 
tensive within tlie limits of the burgh as that of the 
Sheriff in his county. It coinpreheiuls all questions 
arising out iA'penonal contract^ bond, or obligation, 
claini.s of debt to any amount, actions of damages, 
&c. ; likewise all artions as U) real jn-operly, wliich 
are inen*ly of a possessory nature, and do not involve 
the question <»f radical title. 

TJie jurisdiction of the Dean of Guild Court was 
formerly more extensive than now, comprehending 
“ all actions, :uid matters concerning merchants, — 
betwixt merchant and merchant, — and betwixt mer- 
ehant arid mariner/* (159:1, e. 184.; 'fhe niaritime 
pai*t of this jiirisdiction was taken away by H»S1, c. 
10, and vested exclusively in the C.’oiirt of Admiralty : 
Neither have the Guild courts of a long time exer- 
cised the powers conferred on them in causes be- 
tween merchant and merchant. (Erik. 1. 4. 21-.) 
Their chief’ province now is “ to take care that build- 
ings within hiirgli be agreeable to law, neither en- 
croaching on private property, nor on tJie public 
streets or passages j and that houses in danger of 
falling be thrown down/* {Ibid.) 

Within the limits of the burgh, the jurisdiction of 
the Dean of (iuild is exclusive ; t lie ’Bailies again 
ex(»rcise a juri.sdictioii, ibr the mo-'t part cuimilative 
with that of the Sherilf. The pri»cee(iiiig.s in both 
courts are eondlieted in writing, hy practitioners ad- 
mitted under authority of the judge; and jiroofs, 
wIkmi iieees.'Kary, are taken by eonniiissiou, tlie elerk 
of court, or some still more .subordinate person, being 
usually the coinmis.sioner. The judgments pro- 
iioiiiiced may, in the first instance, be submitted 
to reconsideration of the inferior court by petition ; 
ultimately they may be brought before the Court of 
Session, or Circuit Court of J u.sticiary , Ly tlie usual 
proces.ses of review. 

From tlie coii.stitution of these courts, the judicial 
fuiK'tion.s can scarcely be said to he performed by 
the nominal judge ; who, in few cixses, has either ex- 
])erieiice, knowledge, or education, i'or tlie discharge* 
«jf such an important duty, lie is chosen for otlier 
purposes, deriving his authoril) from an annual 
election under the constitution jieculiar to his 
burgh. The active and real discliarge of tlie judicial 
office it has lieeii found necessary to devolve upon 
the clerk of court, or other assessor appointed by 
the Magistrates and ('ouncil. 

(2.) The judicial business in the courts ol' Jhirghs 
oj Barony and Uegality lias in like manner been de- 
volved Iqwn asscs.sors ; tlie election of Magistrates 
being conducted there in n way precisely .similar to 
what prevails in the royal burghs. 

Their jurisdiction was originally commensurate 
and cumulative with that ol’ the Baron or Lord of 
Regality, their superior ; and embraced all questions 
of debt or personal contract, with most of the pos- 
sessory actions. &c., hut subject to review in the 
same way us tlie similar classes of actions in the 
royal burghs. In those burghs which are inde- 
pendent of the I.iurd of Regality or Baron/’ this 
jurisdiction still remains entire, notwithstanding the 
judicial powers of the latter, along with every other 
heritablejurisdiction, were almost entirely annihilated 
by 20th Geo. II. C.43-; commonly callcil the Juris- 


diction Act. A similar reservation has been held to Scotland, 
extend to such burghs of regality or barony 
tliough dependent, are dependent upon royal burghs. 

{Fac, CoL Dowie, May 30, 1817*) Since the Juris- 
diction Act, his Majesty has been empowered to erect 
free and independent Burghs of Barony, on those 
parts of the sea coast where tlie iishcries are carried 
on ^Sjtli Geo. ill. c. 122); but the Magistrates of 
such burghs ure only to exercise the powers of Jus- 
tices of the Peace, cumulatively witli the Justices of 
the county. Hind.) 

3. Baron and Regality Courts. Before the Juris- 
diction Act, every lord of regality, and every pro- 
prietor of lands erected by the Crown in lilteram ba~ 
roniam, had an exteiibivc jurisdiction, both civil and 
criminal ; and “ a haron, where he soiil part of Iris 
barony lands to be holden of himself, was even un- 
derstood to coniiiiLiiiicaU' to the purchu.ser a certain 
degree of jurisdiction over that part of the baroiij' 
which he had sold.” (Kr.sk. 1, 4, 27.) By that act, 
however, the civil jurisdiction of the baron, Ike. was 
expressly taken away, except in actions where the 
debt or damages should not exceed 40s. Sterling, or 
in those brought for rccov^eringjVcm his ow’ii vassals 
and tenants the icu-duties and rents of his lands, 
and the multures or services prestablc to his mills 
(20/4 Geo. J I. c. 43) — an exception which has very 
seldom been taken ailvantage of. 

4, Sheriff and Stewart Cunrls. ’The olfice of She- 
riff is of .Mieh antic]uily, that no distinct trace remains 
cither of its first institution, or of the amount of ju- 
risdietion originally conferred with it. 

J'iie present form of the (’nurt was introdiieed l)y 
the same statute wdiieh abolished heritable juri^die- 
tioiis. The ollice of Principal or High blienff is 
im longer a judicial one (20/4 Geo. //. c. 13), but 
is granted solely for purposes of the executive 
goveniniciit, and generally in connection with the 
offiee of Lord Lieutenant of the county. The jiidi- 
ciai cliariicter is exclusively vested in the SlicrifF-de- 
pute, wim holds Jiis comiirission directly from the 
Crow’ll, and is in ev^ery respect independent of tJie 
I’riiicipal or High Sheriff, where such officer exi.sts. 

The offiee of Stewart has undergone similar modi- 
fications : and liie distinction between the offices of 
Sheriff and Stewart is now merely nominal. Both arc 
now judges of precisely the samcclass, having the same 
sort of duties to perform iii their respective terri- 
tories, and invested with the same powers, and the 
same extent of jurisdiction ^ By the .Jurisdiction Act, 

One sheriff-depute, or stewart-depute, is to be ap- 
pointed by the King in every shire or .stewartry not 
dissolved; who is to be aii advocate of tiiree years 
standing, and who is declared incapable to act as an 
advocate in any cause that sliall be brought from his 
county. These deputies are authorized to name each 
a substitute, or substitutes, either over the whole 
shire, or within such a particular district of it as shall 
be mentioned in the substitution ; and tliey may not 
only holrl stated courts at their head burghs, but itine- 
rant ones, when and where they please, or shall be di- 
rected by the King, on previous notice to be publish- 
ed at the several churches, within the district where 
the court is to be held.” {Ersk\ 1, 4, 11.) They 
liold tlieir offices ad xitam aut culpam* 
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ScotlAiid. Tlie shcn'flT ait Stewart exercises civil jurisdiction 
ill fill personal actions upon contract, bond, or ob- 
ligation, to the pfreatest extent, wJietlier the suit be 
brought against the debtor hihisclf or his represen- 
tatives; in acti()ns of rent and of forthcoming; in 
poindings of. the ground ; and even in adjudica- 
tion of lands, when it proceeds on the renunciation 
of the apparent heir ; in all possessory actions, as re- 
niovings, ejections, spuilzies, &c. ; in all brieves is- 
suing from Chancery, as of inquest, torce, division, 
tutor, &c., and generally in all civil matters which arc 
not by sjieeial law or custom appropriated tb other 
courts.** (ErsL l.i. 3.) He judges also in que.stion.s 
of mutual inclosures, struighting of marches, run- 
rig, &c. (!()()<), c. 17, ^'c.) Hy a recent statute (4//i 
(ico, I y, c. 97)1 abolishing the inferior eominissnriats, 
he is invested with the office, powers, and jurisdie- 
tion of eoininissary. lie has beside.'* many import- 
ant ininisteri:il duties to perform. 

The forms of procedure in the Sheriff-Court are 
iniieh the same as in those of the Royal fhirghs ; and 
their jiidginents are liable to review in the same niaii- 
ner. As, however, in the Sherifl-(*(mrts, it is the 
substitute who, in the first in**tance, generally de- 
rides, ami as an appeal lies from his judgment to the 
sheriff-<lepute, an opportunity is in many eases given 
for a still more ])rotrncted litigation. 

.0. Cmnwfssan/ Courf. This was originally an ee- 
desiastical court ; but on the abolition of Mpiseojial 
jurisdietion in 15(i0, a ii(‘iv nomination of eoniims- 
saries, one in every dioeese, to aet under the royal 
authority, was made by (Jueen Mary. Soon after- 
wards a supreme (’ominissnry (’ourl, consisting of 
four judges, who are now appointed ad vitam auf 
culpum, was established at i'.dinbiirgli ; as already 
nolieed, the inferior e(mimissariat.s were abolished 
by a rceent statute (iM 6V0. JV.c. <)7), aiui their 
jiirisdictfoii conferred on the sherifls. 

TJie jurisdietion of the Kdinhurgh eommissaries is 
evclu.sivc ill all strictly eoiisistorial eases, viz. ques- 
tions of marriage, divorce, separation, legitimacy, 
eonfirmation ot*]ier.sons dying abroad with e.^t:ltcs in 
^Scotland, Ae. They have a cumulative jurisdiction 
with the slieriff ami other eivil courts, in actions of 
slander and (lofaination, aliment of wives against 
their husbands, applications for inspecting or seal- 
ing up th(‘ repositories <»f persons deccvised, Scr. 
Formerly the commissaries, both superior and infe- 
rior, had a jurisdiction in actions for the recovery of 
debts, not exceeding 1^.40 Scots ; and, indeed, where 
their jurisdiction W'as prorogated there was no limit 
in point of amount ; but this is now taken away, 
and all prorogation of their jurisdiction in questions 
of debt prohibited. (4//i Geo, IV. c. 07-) 

The ('ourt of Session, as tlie King’s great con- 
sistory (1609, 6), is ve.sted with the power of 

reviewing all decrees pronounced by the commis- 
saries, by advocation or reduction. The commis- 
saries of Edinburgh used to have a similar power of 
review as to the jurisdictions of the inferior commissa- 
ries : but this had long fallen into disuse, and by the 
late statute, transferring the jurisdiction of the inferior 
commissaries to tlie sherifls, it is declared that all 
such proceedings shall be reviewable only by the 
C-ourt of Session.'* 


6- Court of Admiraliu. Tho judicial powers ex* 
ercised in ancient times ny the Admiral of Scotland 
are not disrinctly known* The offices of High Ad- 
miral ami Vice-Admiral of Scotland are no longer 
judicial ones. That character now belong.*^ only to 
tlie Judge of the I ligh Court of Admiralty, who de- 
rives his commission ad vitam ant culpnm immedi- 
ately from the Crown, and w'ho must be chosen from 
the list of ])ractising advocates ol* at least three 
years standing. (SJhV/i Geo- 111. c. 47-) 

The jurisdiction of this court is cliiefly regulated 
by tlie .Scots statute 1681, e. 16. In civil eniise.s, it 
is exclusive in strictly maritime questions, viz. in 
questions of’ charter-party, freight, salvage, wrecks, 
ifec. ; but merely nimuiatire with that of other 
civil courts in ordinary mercantile questions, viz. 
in actions on hills of exchange, mercantile con- 
tracts, polieii s r»f insurance, iS:e. In the latter 
class of ea^i*s, it is. with few exceptions, incom- 
petent to laise any action in the Admiralty Court, 
M’hcre the siihjtH l in dispute, exclusive of expeiices, 
is of less value than L. 25 Sterling. (1st and 2d 
Geo. IV. c. :]9.) 

The .fudge? of the High Court of Admiralty may 
name inferirir deputies, whose jurisdiction is confined 
within particular districts, and whose sentenees are 
subject to the review of tho High Court. The 
High Court may aisc» review its own judgments, even 
after extracted decree, by suspension or reduction : 
a peculiar privilege, and usually appertaining to 
courts of supreme authority alone. 'I'his court is 
not, hfiwcver, in a pro[)(*r sense. Supreme ; for the 
Court of Session is vested with a j»ow(*r of review as 
to all its proceedings, even in those questions where 
the jurisdietion of tlie Admiral is in the first instance 
exclusive. 

The procedure in the Admiralty Court is substan- 
tially the same as has already been described in the 
rest. One important distinction is, that the Admiral 
has power, where matters of fact arc to be proved, 
to remit cases for trial upon issues in the Jury 
Court. Geo. III. c. 35.) 

7 . Court of Session. This Court is the supreme 
civil judicature of Scotland. It superseded tlie an- 
cient courts of T/zc and Dailp Conned, and 

was instituted in 1.5.32, during the reign of James 
V. after the model of the Rarliament at Paris. In 
its present .shape, it consists of fifteen Ordinary 
Lords, including the Lord President and Lord Jus- 
tice derk ; w ho, till lately, acted as one great Court ; 
but the increasing busine.ss of the country requiring 
an additional tribiinni, it was divided into two Cham- 
bers, called the First and Secotid Divisions, each ex- 
ercising independent, but cumulative and co-ordinate 
jurisdictions. 

The Court of Session lias an universal juri.s- 
diction in civil matters. As n Court of Review, 
it has, with a few' exceptions in special cases, the 
power of advocating, siispcnuing, or reducing the 
decrees of all the inferior tribunals. As a court 
of the first in.stance, its juri.sdiction is, in some causes, 
privative; c.g. in declarators of property in heritiige, 
and other competitions of heritable rights ; re.stitu- 
tiqns of minors ; provings of the tenor ; ccssio bono^ 
rum: reductions of deeds, &c. ; judicial sales ; mer- 
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Sioil;tn«l. cnnti'le Sequestrations ; complaints against burgli 
elections proceedings of courts of freeholders^ &c. 
Ill all othcr<i, its jurisdiction is cumulative with 
that of the inferior courts ; excepting. Is/, That in 
causes under tlu* value of L. Ci/i it is incompetent to 
raise actions before the Court of Session, in the .first 
instance ; and 2fJ, That in maritime and consistorial 
cases, S'C. the Court of Session lias no primary 
jurisdiction, and can proceed only by way of review. 

'J’he Court of Sessimi is a court of Equity, as 
w'cll as of Law, l>ut in this respect its powers are 
loose and ill defined j its decisions in cejuity not 
being, as in England, regulated by any distinct or 
settled general principles. It exercises, als(», uhat 
is called a 7Zo/i//ir (rfficium ; an expression \%liich, iii 
ancient times, seems to have covered every exercise 
of power for which no more satisfactory .source could 
be pointed out ; and under wJiicIi may be classed all 
thos<» acts of interference whicli a|)pear in the Hooks 
of Stderiiiit ; some times fixing the price of victual in 
the city of Edinburgh ; at others, regulating the sale 
of biitehcr-nicat, or framing enactineiit.s against the 
“ vending and retailing of bail twopenny ale” (yf. 

S//f July 17'i5), iS.C. 

'J’he judicial proceedings in the C'ourt of Session 
may he considered ns they take jilace, 1*^, In the 
Hill-Chamber; iid, In tlie Outer- 1 Ioii.se ; ov 3(1, In 
one or other ol’tlie Inner Divisions. 

In Session time, the junior, or last appointed 
jiulge of the fifteen, ha.s devolved on liiia the bii- 
.siness of the Uill-i hnmhrr. 'J’his chietly con.sist.s in 
disposing of the preliminary stages of the process 
of review, where bills of suspension or advocation 
are ju esented against tlie decrees or procec.diiigs of 
inferior courts ; it embraces, also, (|uestions of sum- 
mary interdict against all illegal prucet dings; sus- 
pension of diligence uiiiliily put, or threatened to he 
put, in execution ; liberation from ])risori, where ex- 
ecution has already taken place, In time of va- 

cation, the Avliolc judges, xvitli tlie exception of the 
Lord President and Justice Clerk, officiate in the 
Hill-Chamber by rotation. The judgments pro- 
nounced ill the Hill-Chamber ere subject to review 
in the Inner- 1 louse. 

The business of tlie Outer- House is conducted 
by the five j*inior Lords of Scs.sion, including 
the Hill-Chumber judge, w'ho has the parti- 
cular department allotted to him of judging in ac- 
tions of reduction, and in some other questions 
whicli are from time to time remitted from the Inner- 
Jhloiise. The other four Lords Ordinary, as they 
are called (tu’o belonging to cither Division), offi- 
ciate by rotation ; they have separate rolls of causes, 
comprising, \st, All actions brought in the first in- 
stance before the Court, «*xccpt a few which are ex- 
clusively competent to the Inner-Hoii.se; and, Qd, 
The class of cases whicli, passing through the Hill- 
Clvunber, ns above, have received tlua SHiiction of 
the judge there as deserving of further considera- 
lion. 'I’lie proceedings in the Outer- 1 louse, like 
tho.se in the Bill-CJmii.bcr, are subject to review in 
the respective Divisions of the Inner- House. 

Each Chamber of the Inncr^House consists of four 
Lords, three of whom are a quorum. The Lord 
Hrcsidcnt presides in the First Division, the Lord 
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Justice Clerk in the Second. They are chiefly oc- 
cupied in reviewing the judgments which have been ' 
pronounced by the J.ords Ordinary in the Rill-Cham- 
ber or Outer- House. But they have also a primary 
and cxclii.sive jurisdiciion in the .sequestration of 
landed estates; the appoiiilmcnt of judicial factors, 
curatorsS hau/s &c. ; proceedings for redemption 
of the land-tax ; complaints in election matters : 
))ctilions .and summary complaints under the bank- 
rupt statute, &c. In cases of great importance 
or difficulty, either Division of llie Iniicr-IIoiise is 
empowered to take the opiiiion.s of the other judges ; 
but these opinions when taken are not alw.ays regard- 
ed ; and one case is reported where judgment was 
ultimately pronounced by the votes of lliree judges 
in one of the Divisions, though an iiii.aiiiiiuius opinion 
to the contrary had been given by no fexverthaii ten 
of the other judges, including the two Heads of the 
(’oiirt. {Atdd, A or. 12, 18iy, Fac\ Col.) 

The extent of business before the (^>urt may be 
judged of, from an interesting document lately drawn 
up by the Clerks of .Session, under the direction*- of 
the Court. Two tables are there given ; — one of 

causes appearing in the jirinted rolls of the Oiiter- 
lloiise;” from wliieli the total miinbcr of such cases 
during tlie period from 1802 to 1822, inclusive, ap- 
pears to be giviiig an annual aver;igc of 

2427: — another, of original petitions, iietitions 
and complaints, and other siimtiuiry ajiplicatiuiiH to 
the lniicr-IIou.Ne;’' from w’liieh the total number of 
such e.isc3 in the period from 1811 to 1821, inclusive, 
appears to be .5802, giving an annual average of 4*82. 

'J'lie forms of procedure in the Court of Session 
it would re(]uire much space to explain. 'I’here, 
as in the inferior courts, all the more import- 
ant pleadings are conducted in w ritiiig ; and 
proofs taken by coniniission. In this latter respect, 
the power of remitting case.s for trial upon i.ssues in 
the .Jury Court is a vast improvement, and may 
event iinily draw alter it, what is of great and essen- 
tial consequence, — viz. a distinct scjiaration of the 
matter of fact from considerations of l.iw, in pro- 
nouncing judgment, even in those cases which arc 
not submitted to a jury. 

An appeal lies from ihc judgments of the Court of 
Session to the House of Lords. The disparity in 
the proportion of such appeals from Scotland, com- 
pared with those arising in the sister countries, is 
striking enough. Between 8d May 1813, and ]4rth 
March 1823, the appeals presented from Scotland 
alone w'ere 426, while from England there wore 
only 56, from Ireland 84, and from Wales 4. In 
291 Scots appeals decided during the same period, 
only 145 were affirmed, while 62 were reversed, 
two altered, and 80 remitted for recoiisideiMtion. 
The increasing load of Scots appeals, combined with 
the circiiinsUincc of such a number of alterations 
and reversals, lias lately given rise to much discus- 
sion; and a Parliamentary Commission is at this 
moment (October 1 823) sitting, from whose investi- 
gation into the sources of the evil, the country is 
entitled to anticipate the most important and benefi- 
cial results. 

8 . Teind Court. After various temporary Com- 
missions of Parliament, the first of whicli was ap-^ 

10 
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Sf^Uand. pointetl in I6l7, c. 3, the Lords of Council and 
Session were at last created a perpetual Commis- 
sion for the Plantation of Kirks and Valuations of 
Teinds,” by 1 709, c. <)• This court, though consisting 
of the same individual judges, has always exer- 
cised a jurisdiction separate and distinct from that 
of the Court of Session ; and when the latter was 
recently divided into two chambers, it' was provid- 
e<l, that the Ibrnier should in all respects continue 
untouched. The quorum of this court is nine : 
the same as that of the Court of Session before its 
division. 

By the act 1707^ the Tciiid Court was appointed 
to meet every Wednesday during the sitting of the 
C'ourt of Session, but now it meets once a fort- 
night only,” viz. every alternate Wednesday. (i8/A 
Geo. III. c. 

The extent of its jurisdiction is pretty fully set forth 
in the act J7D7 ; — it has power “ to determine in 
.all valuations and sales of teinds ; t<» grant iiugnieti- 
tations of ministers’ stipimds; prorogations ofUcks 
<»f teinds ; to disjoin too large parishes ; to erect 
< 111(1 build new churches; to annex and disincmber 
<-hurelu*s," 

f). Jiit tf Court. This court is of very recent in- 
stitution, having only been introduced so late as l8l .0. 
It is composed of one Chief Judge and two other 
judges, called “ the I-<»rds Conirnissioners of the Ju- 
ry Court in Civil Causes;** but trials may proceed 
equally ‘'in ])resence <jf one, or more than one, of Uie 
said three Connnissioiierb.** (oo//* Geo. JfLc. 1-2.) The 
(Commissioners must bi* eitlier Lords of Session or 
Barons of Exchequer (MiV/.), with tlui exception of 
the Cliief C(»mmissioner, who may or may not hold 
such other judicial office, but must be (pialified lobe 
:ip|)ointe(l a Lord of Session, (•'i.qtli C»eo. III. c. 35.) 
'I’lie court, as w('ll as its forms of pnicedure,^ ar#‘ 
framed very much on the English model ; the jury 
also, as III that country, must be twelve in number, 
and their verdict unanimous. 

As at present eoiistitiited, no action can originate 
befori' this court. It derives its jurisdiction by vir- 
tue llcmiU (utlicr from the Court of Session, the 
Court of Admiralty, or the House? oV Peers, as the 
court of last resort. “ In all pnjccsses raised in tlie 
Oulcr-lloLise of the; Court of Session, by ordinary ac- 
tion or otherwise, on account of injuries tj the person, 
whether rcial or verbal, as assault or battery, libel or 
defamation; or on account of any injury to moveables, 
or to lands wliere the *J*itle is not in (question ; or on 
account of breach of promise of marriage, seduction, 
or adultery ; or any action founded on delinquency 
oi' any kind, where the conclusion shall be fov’ da- 
mages or oxpences only” ( 59//i Geo. T //. c. 35), the 
Order for Remit after the lodging of defences is (un- 
less a (luestion of law or relevancy arises) peremp- 
tory. In other cases, where matters of fact Jirc to 
be proved,** the Loril Orcliiuiry in the Outer-Hou.se, 
or cither of the Inner (Uiambers of the Court, the 
Judge of the High Qourt of Admiralty, .md the 
House of Lords, judging on appeal, may or may not 
remit, as it shall seem expedient. {Ibid,) In all 
cases where such remits arc made, it is declared in- 
competent to bring under review in any shape any 
interlocutor or judgment ordering a trial by jury. 
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The Jury Court has its terms and sittings like the St^ml. 
E'nglish courts. The judges also travel circuits 
twice a year, about the same periods as the Lords of 
Justiciary. 

10. Circuit Courts of Justiciary. The couslituiion 
of these courts will be explained below. 'Mie only 
thing to be noticed in regard to them here is, that 
they have a civil jurisdiction conferred on them by 
stitute {20lh Gro. ll. c. 43 ; 54//i Geo, 111. c. 67) ; 
whereby they judge, by way of appeal, from the 
sentences of inferior courts, in nil cases not exceed- 
ing L. 25 in value, exclusive of the expences of iiti- 
gaiion. The decision of the Circuit Judges in these 
cases is final ; but in (piestioiis of dilKculty they may 
certify tin* cause to the Court of Session. 

11. (Jourt of Kjtchcaurr. 'fliis is the King's Re- 
venue court. The olu Scots Court of ExcliequiT 
was si]pcrs(>ded at the Union by the establishnicnt 
of the prcscMit, wliicli consists of a Chief Baron, and 
four (or rather, as the C(»iirt is at this moment eon- 
stitiited, of three) Puisne Barons, who inii.st be ei- 
tlier Serjeants at law, or J^nglish Barristers, or Scots 
Advocates of four years’ standing. 

The judges of this Court have "a peculiar juris- 
diction as to all duties of custom and excise, and 
other revenues pertaining either to the King or 
Prince of wScotlaiul, and as to all honours andesmtes, 
real and personal, forfeitures and pcnalticis ol’ wliat 
nature soever, arising to the Crown within Scotland ; 
and as to adl questions relating to th(? s^iid matters, 
which they are authorized to d(‘terinine either in law 
or equity, by tile same forms that have been used iii 
the English Exchequer.” {Ersk. 1. :7. 31.) By a 
late statute, this Court, has also jurisdietioii in (ques- 
tions as to tile adniiiiistration of wliat is called the 
common good of Royal burghs, at the instanee of Bur- 
gesses against tlieir Magistrates. (.‘W Gao. IV. c, 91 .) 

Sivcr. 2 . — Criminal Jurisdictions. 

Most of the Courts enumerated above as exercis- 
ing civil, liave also a certain jiiri:.diction in criminal 
matters. 

1. Justices of the Peace, by llie terms *»f their 
conimissioii, &c. would seem here, as in England, to 
have power to ju(lg(? even of the highest crimes ; but 
in practice (perhaps Irom the circumstance oi’tlieir 
never Using juri(\s), their jurisdiction is limited to 
the trial ofjK'tty delinquencies, c.g. all petty crimes 
tending lo the disturbaru'c of public, trainqiiillity, 
petty acts of tlieft or pickery, &c. They are entitled 
to puiijsh by line or imprisoiinicnt, and perhaps also . 
by baiiisliment from the county, though this last 
flcldoiii takes place, unless on the petition oi\ or con- 
sent of th(j qi.irty. Though the . I iisticos, how’ever, 
arc not conqietent to tlie trial of tin? higher offences, 
they have full power, and it is a cliiel’ part of their 
duty, to t.ikt* all necessary steps for securing the 
offenders, and making the proper investigations pre- 
paratory to trial : c. g. they lead precognitions as to 
all circumstances (romicctcd with the offence, grant 
warrant lor apprehending the deliiKpicnt, for iin- 
prisoning him for examination, or trial, Ike. ; t/iey 
issue warrants of search also as to stolen goods, «!vc. ; 
and having tlius so far brought the case into shape, 
they report their proceedings to the Crown officers, 

3 3 
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ScotUnd witli whom it lies to proceed or not before the com- 
LI- court; 

- Cdurls, a.^ to tlwir powers in all those 

steps preparatory to tri.-il of the jrraver offences, are 
oil the same footing- m ilh the Justices; — but their 
own |M?c\iliar jurisdiction in tlie /m/ of criuiinal cases 
is somewhat more extensive. "fJiey are competent 
in all tlie lcs‘4er oflenec^, where trial by jury i.s not 
required. Where the burgh grant earries an express 
right of Sheriffship, as is the ease in Edinburgh, 
Stirling, l*erth, i^'C. their jiirisdietiun within the 
bounds of the itoyalty is co-cxtcn.sive and euuiulative 
with that (»f the Slicrifl’. 

:L Barony and livgalily Courts, since tfie Juris- 
diction Act, have no criniinai jurisdiction but in as- 
saults, batteries, and smaller offejices, w'liieh may be 
punished, cither hy a fine not exceeding 2()s. Ster- 
ling, or by setting the delimpient in tJic stocks in 
the da.y tune not exceeding three hours. 

i- Shoiffs arc eonqjotentto the trial of all crimes 
and offences, except treason, and the lour ])lea.s of 
tfie Crown, robbery, rape, murder, and wilful fire- 
raising ; — in the lower classes of ea^'cs without, 
in the higher and more iiiiporlam with, tlie aid 
«>f :i jury. Sheriffs r.snnot punish by transporta- 
ti<in beyond seas, nor even by simph* banishment 
from Scotland; but they may eoiiviet capitally; 
and sentence of death pronoiiiieed (iSlh .laiuiary 
17vSr») by the Sherifi'of Eorf.ir, in a ease of house- 
breaking, seems actually to have been carried into 
eveeution. llmm’, ^7 and Ol.) Jii the pre- 

paratory steps towards trial of offences in tJie Su- 
preme Court of Justiciary, Sheriffs exercise the same 
powers as Jmitiec»s of the I'eaee, 

Court of' Ad mi, ah if. 'iJiis (Joint, in the firat 
iiist'ince, has t\\v. cxcluCix)c cognizance of the crimes 
of piracy, niutiiiy on sliipboard, plundering oi‘ 
wrecks, d(\striiction of insured ships, and others 
which may with propriety l>e called turn Uime causes.” 
But ill such crimes as murder, theft, wliicJi 
" oifend not against the rules of navigation, its ju- 
risdiction is not exclusive, though they should be 
eoniinittcd on shipboard.-' (I'.r.\L, J. ,S, !i5.) It is 
the nature of the crime, not tJie local boiimlary of 
its pcr[>eti'ation, which regulates the Admiral’s juris- 
diction as exclusive ; it i.s, on the other haiul, the 
occurrence tif tlic oifeiiee within tlie local Loundury 
whicl) alone gives existence to his jurisdiction as 
< cimidativc. 'i'hc Admiral ma}' punisli caintally; 
an instance of wliicli, in a ease of piracy, occurred 
so late as 18^2. 

G. Court of Session. This Court also has a cer- 
tain criminal juri.sdiction. It i.s '' competent to the 
trial of deforcement and breach of arrestme^nt (I58i> 


c. 118) ; of contravention of lawburrows (1581, c. 

117); of perjury and subornation of perjury, when ^ ,11 
these offences emerge in the cour.se of business be- Sclkhk^nrr. 
fore themselves (1555, v. 47) ; of fraudulent bank- 
ruptcy (Ib’yC, c. G); of wrongous imprisonment, 
usury, and clandestine marriage, to the eif(*ct of in- 
dicting the pecuniary penalties of tlicse several trans- 
gressions (1701, c. 6; 1.597, c. i?5l ; 1661, c. .S4). 

By ancient custom they are judges also in cases of 
improbution and forgery,” — also, “ in the trial of 
the lower .species of falsehood, when committed or 
discoverod in the course of their judicial proceed- 
ings,” &c. ('J. Ilume, 68; £rsA\ 1.8,21-) They 
arc likewise, to a certain extent, com})eteiit to the re- 
view of the proceedings of inferior courts. The 
crimiiml jurisdiction of tJu* ('ourt of bessioii is, in all 
ea.ses, exercised witliout a jury. 

7- Justiciary Court. This is the supreme criminal 
tribunal of Scotland. As at present eonsiitiited, it 
consists (besides the Justice Cieneral, who, by hi- 
commission, is consUmt rresident of the Court, but 
seldom if ever takes ^part in tin* judicial bii.siiicss) 
of six Judges, including the Lord Justice (Jlerk, all 
of them being likewise l.ords of JScs.sioii, and three 
being a quorum. (2.3d (ico. 111. c. 85.) Its judg- 
ments proceed on the verdict pronounced by the ma- 
jority (il*a jury offillccn. 

The jurisdiction of this Court, as it is supreme in 
dcgrci*, is also iniivcrsal in extent. It embraces the 
four pleas of‘ the Crown, .and even Iligli Treason, 
thoiigii thi.s last is generally tried by a special com- 
mission of Oyer and Terminer, u})pointed b^/ the 
Crown. As a Court of lie view, also, the proceed- 
ings of all inferior judicatures, including tlie Court 
of Admiralty, may, vvitli a few trifling exceptions, 
be brought before tliis Court. 

Tlie principal seat of the Justiciary Court i.s at 
Edinburgh. But, for the better dispatch of busi- 
ness, the act 1672, c. 16, divided Scotland into tlirtr 
districts ; and Circuit Courts, with the full powers of 
the whole Court, are now appointed U> be lioiden 
each spring and autumn, by two of the Commission- 
ers, at Ayr, Dumfries, and .Jedburgh ; by two at 
Stirling, (xlasgow, .'ind Iiiverary; and by tw’o at 
Perth, Aberdeen, and Inverness. It is '^lawful 
for one jiulge to proceed on business in absence of 
Iii.s colleague.” (Lrsk. 18, 26.) These Circuits have 
also a power to review, by way of appeal, nil senten- 
ces of inferior courts, inferring « neither death nor . 
demembration.” (20di Geo. 111. c. 48.) 

No appeal lies from the judgments and scntciiceat 
of the Court of Justiciary, either to the House of 
Lords or any other tribunal. 

(A.)* 


Sitaatioii, SELKIllKSHIRE, a county in Scotland, situat- Greenwich. It has Mid-Lothian, or the county of 
Boiindarics, ud betwccD 55'^ 2V and 65'^ 42^ north latitude, and Edinburgh, on the north ; Roxburghshire on the 
and Dttcnt. between 2 " 48' and 3*" 20' west longitude from east and south-east; Dumfries-shire on the south; 


* The last section, that, namely, on Judicial Establishments, was contributed by a Gentleman of the 
Bar, well qualified to execute it with accuracy. The preceding sections were written by the Gentleman 
who6c Signature is annexed to the Article.-— Ed. 
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SelkirkshiTL.and Peebles-shire, or Tvrccddalc, on the west. The 
line which separates it from these counties being on 
all sides, but the south, exceedingly irregular, its 
area has been computed very diflc-rcntly ; but, ac- 
cording to the latest authorities, it appears to be 
about ‘^()9 square miles, or 172,1()0 English acresi 
It includes only two entire parishes, with five ))arish 
churches : but other seven parishes belong partly to 
tliis, and partly to the adjoining counties. 

This is almost entirely a pastoral district, and in 
many respects bears a reserablnnce to the higher 
parts of the contiguous county of Uoxburglishire. 
Like the latter county, its general declivity is to- 
wards the north-east and north, where ail its streams 
discharge themselves into the Tweed ; and the sur- 
face diifcrs principally, in so far as sonic of the hills 
are mnrc' elevated, its streams smaller, and trie vat- 
h'ys in whicn they flow still more contracted. Seve- 
ral of tiic hills are more llian ^iOOO feet Iiigh ; such as 
Windlestraw Law at the northern extriniiity, on tlie 
confines of Mid-F.othian, Blaekhoiisc Heights, and 
jMinehmoor on the bordi'rs of Peebles-shire, and Et- 
triek-penn on tlui south west boundary. The lower 
fiiJK arc for the ino''t part green, and afford good 
pasturage for sheep; but heath prevails on many of the 
Ijiglii^r grounds, (‘specially towards the south-west. 
The lowest iauii is about .'100 feet above t!ic level of 
tin* M a, and the sites of many of the houses are from 
ih)0 (o 1000 feet high and upwards. 

'riie rivers are tin? Tweed, which crosses the north 
Hide of the county ill its course from Peebles-shire on 
the wi’st to Roxburghshire* on the east ; the Hala, 
which, for tome distance, forms the boundary with 
Roxburghshire on the iiorth-eust, and fulls into the 
I weed, from the north, a little btlov/ the village? of 
(ialasliiels ; the ('ador, a beautiful stream, wiiicli 
also joins the I’weed frdm the north; the Ettrick 
and Varrow, which have their sources on the confines 
of Dimifrics-shire. ani>, flowing north-east, almost 
parallel to each other, Join their streams above Sel- 
kirk, ami afterw^ards, under the name of Ettrick, 
passing to the west of that town, and, for a short dis- 
tance along the boundary with Uoxburghsliire, enter 
the Tweed, in which their name is lost, and which 
then becomes the boundary witli that county. The 
Ale, which rises in the north-east, soon after passes 
into Roxburglishire, and also the Borthwick, which 
washes the noi tli-eastcrn boundary. Next to the 
Iwecd, the most considerable waters arc tlic Ettrick 
and the Yarrow, which receive, in the first instance, 
nearly ail the other streams that traverse this dis- 
trict. Both have been celebrated in song, and given 
their names to some plaintive melodies of great 
beauty and feeling. The scenery on the Yarrow is 
exceedingly romantic and delightful. Soon after its 
rise, it passes through two lakes, the Loch of the 
Lows, and St Mary’s Loch; the latter, which 
parated from the former only by a narrow neck of 
level ground, and is three miles long, having its 
banks partly covered with coppice-wood, is the finest 
piece of water in the south of Scotland. From 
tiiencc the Yarrow flows for eight or nine miles, 
through sheep-walks, without wood or cultivation; 
but afterwards the sides of the lofty hills in its course 
arc covered with wood to a considerable height, 


S E L 503 

and its valley is embellished with a variety of bushes i^lkirkdiitc. 
and wild flowers. Ettrick, the larger stream, has a 
wider and more cultivated valley, and a little before 
it receives the Yarrow, natural W'ood begins to ap- 
pear on its banks. It afterwards flows for four 
miles through a rich tract, sheltered by plantations 
on the hills, till it loses its name in the Tweed. 

From this river the whole district ho£< been some- 
times called Eurick Forest ; but the name of Forest 
here, os elsewlicre, has long since ceased to ^denote 
the existence of extensive woodlands, of which, 
whatever may have been the case formerly, there arc 
now scarcely any traces here. Besides the two lakes 
we have mentioned, a great many smaller ones arc 
scattered over the east and south-east ijuartcMs, of 
uhicli the more considerable are Lochs Alcmoor, the 
principal source of the Ale, and Oakermoor, noted 
for the vast quantity of marl which it contains. 

'I’hc soil of the arable land, which does not much Soil, ^c. 
exceed one-tweniieti) part of the whole, is light, dry, 
and easily ciiltivalcd ; and produces oats, barley, or 
bear, turnips and potatoes; but very little wheat, 
for which the country is too elevated, and its climate 
in general too moist ami rigorous. There is no 
coal, limestone, or sandstone, but a great deal of 
sliell-marl in the lakes and mosses, which, when si- 
tuated convcnieiiLly for the arable land, serves as a 
valuable manure. The rest of the county is almost 
exclusively occupi(?ii by sheep, which arc now, for 
the mo.si part, ol the Cheviot breed, though not of- 
ten pure, and scarcely, in any instance, equal ta 
those of Roxburghshire. ’I'lie licutii or mountain 
race still keep their ground ncitr the sources of the 
streams in the elevated districts on the soutli-west. 

TIictc is but a sm.ill number of cuttle, wliieli arc 
kept chiefly for their milk. 'Ihe valued rent of the V.ilu.itiori 
county is L. 1.5s, fid. Scots, and llie real an‘l 

rent of the lands' and houses in ISIii was L. 

10-5. Sterling. In the same year the lund-rent was 
divided among furl) -four estates, of which nine had 
each a valuation exceeding L. :^000 Scots, twenty 
were below L. 2(X)() and above L. .'500, and fifteen 
below L.t^SOO; a division which indicates that most 
of the district belonged to a few individuals. Two- 
fifths of the whole arc held under entail. The 
principal proprietors are the Duke of Buccleucii, 
the Earl of 'rin(|uair, i^ords Elibank and Napier, 
and gentlemen of the names of Pringle, Lockhart, 

Elliot, Murray, and Scott. 

Selkirk, the county town, and a royal burgh, and the Towns, 
village of CRdashiels, contain nearly ail that part of the ' 
population that is not employed in iiushundry ; and 
both arc small places. Selkirk is situated on a rising 
ground below the confluence of tlic Y'arrow and £t> 
trick near the borders of Roxburghshire, and is a 
place of considerable antiquity. Galashiels, on the 
Gala, north from Tweed, also on tho border^ of tin; 
same county, bus been lung distinguished for it^ 
woollen manufacture, the most considerable of the 
kind ill the soutii of Scotland ; where all the various 
processes, from the sorting of tho fleece to tlu: 
iinishing of the fabric, are conducted with much 
skill and success. For some time only coarse cloths 
were made, such as were formerly worn by farm 
servants, seldom worth more than 3s. the } ard, and 
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Selkirkshire popularly known by tlie name ot Calashiel greys ; 
li but within these few years some very fine broad 
cloths have been protiuceil, and a hall has been 
■ opened for the sale ol' their eluthst similar to those 
long established ut the woollen maim factories of 
England. A considerable proportion of the wool of 
the county finds a market at (lalashiels. An inkle 
work and some tanneries are the only other blanches 
curried on for sale out of the county , so that its ex- 
ports consist chiefly ef raw produce^ of which its 
sheep and wool arc by far the most considerable 
articles. 

itepriHLniii Selkirkshire, which lias tliirly-cight freeholders, 
tioii. sends one member to Kirliament, and Selkiik, 

along with reehles, Lanark, and Linlithgow, elect 
another for the Scottish burghs. 'I’hough it is 
a very thinly peopled di.strict, eontainiiig, in ISll, 
only about twenty-two inhabitants to the square 
mile, yet poor rates have been long and univer- 
Popul.itum. sally cbtahlishcd. The population, according to the 
census of 1801, was TjOTO ; in 1811 it amounted to 
r>88.0; and in 1821 to nf which 8205 were 

males, and 8182 females. The /itmiiics employed 
in agriculture w’ere •l21»iu all other occupations 4*00. 
The increase of population, from 1811 to 1821, was 
718 . 

See the general works quoted under the former 
Scottish counties, and Douglas' GvnctttI I icxv of Uiv 
Aiirii'uUurc of Sclhit h^/iifr. ( a .) 

‘SHKTLAND, Ni w Sorrii, a large iracr of 
uninhabited land, situate to the soutliward of (’ape 
Horn, discovered in ISlfj by Mr Wiliiain Smith, 
tlie master of a British merchant Brig, and which, 
in some minds, revived the belief of a vast con- 
tinent within the Antarctic Circle, Mr Smith 
gave to it the name of South Shetland, on ac- 
count of its lying nearly in the same degree of 
south, as the Shetland Isles of north latitude. There 
is a full account of his observations in a letter 
written by Mr J, Miers, published in the Edinburgh 
Philviuphical Journal, Vol III. p. 3G7- Though 
lie gave the appellation of AVu> to tlie land in 
question, it rather appears, as we have observed 
in our article on tlie 1 'olau Skas, that the first 
discovery of it was made so Jong ago as the year 
159J), by a Dutch navigator of the name of (jlierritz. 
We have also stated, in tiic same place, that this land 
appears to be an Island, and not part of a Continent. 
Sec p. 21.'> of this Volume. 

Sicily. SICILY. This island, a part of the kingdom of 

the Two Sicilies, has undergone few or no changes, 
cither in its government, manners, religion, or pro- 
ductions, during the convulsions which, for near 
thirty years, have agitated every part of the conti- 
nent of Europe. Upon the overthrow of the go- 
vernment of Murat in Naples, the royal family re- 
turned to tliat capital, quietly resumed the authority 
that had formerly been exercised, and Sicily ceased 
to be the seat of government. The tranquillity 
wfiich followed was interrupted by the late revolu- 
tion in Naples, the promoters of which resolved to 
force their own regimen on the unwilling Sicilians. 
The island was invaded by the troops of the revolu- 
tionists^ and after some most bloody encounters, was 
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compelled to submit to the dictation of the trium- Sicily 
phant party. They were in their turn dispersed by II 
the Austrians, and the ancient system in Sicily was 
speedily restored, to the high gratification of its 
habitants. 

The commerce of this island consists in the cx-^^niRu rrc 
port of the surplus of its raw productions ; for its 
manufactures arc inconsiderable, and by no means 
equal to the wants of the people. The chief 
exports arc corn, nuts, hemp, flax, oil, wine, sul- 
phur, fish, bilk, and fruits; the whole amount of 
w'hich does not commonly exceed 1 1,000,000 ducats, 
or about L. 2l*0,(X)0 Sterling. The imports are of 
nearly the same value. 

The revenues of the island, in the year 1820, 
amounted to 1,1)87,332 ounces, or about L. 200,000, 
and tile expenditure to l,f)()5,85.0. The expences 
are restricted to 1,817,680 ounces; of which sum 

150.000 ounces are applied to the discharge of that 
part of the public debt which bears no interest, and 
after that is liquidated, to form a sinking fund to ex- 
tinguibli those on which interest is payable : the 
amount of the latter is not known to the public. 

The regular Sicilian army, including the dificrent Army un.i 
branches oi horse, foot, and artillery, amounts to^^'7- 

10.000 men, besides wdiich there is a militia force of 
8000. The Sicilian navy is now' unite}} with that 
of the kingdom in general. The arrangements re- 
specting the forces are at present (1823) undergoing 
revision, and therefore in a temporary state of con- 
fusion. 

Sicily has been recently divided into seven Inten- OiviMonb. 
dancies, instead of the three great provinces, w hich 
before formed its component parts. These Inten- 
dancies, and their population, and principal cities, 
arc as follows : 


Infendaiiciet. 

Population in 
1017. 

('upitiils and their 
Pupiiliition. 

Paler mo 

Messina 

Catania 

Siragosa 

Caltani.setta 

Girgeute 

Trapani 

405,y3l 

23fi.7Sl. 

2SC»,400‘ 

192,71») 

J 55,22a 
288,877 
145,712 

Palermo 

Messina 

Catania 

Siragoba 

Caltanisetta 

(iirgente 

Trapani 

180,000 

44',0’50 

4.0,081 

i:;,85o 

i.';,()27 

14,882 

24,330 

1,713.945 


The whole extent of the island is calculated to be 
12,583 square miles. 

See Vaughan’s I' lews of the present State of Sicily, 
1812. Thompson’s Sictly and its Inhabitants, 1815. 
Smyth’s Skily and its Islands, 1823. (w. w'.) 

SINGAPORE, or Singai'QJIb, an island in the 
Straits of Malacca, situoie at' the extremity of the 
Peninsula of that name, upon which a British Settle- 
ment was formed in l|l9, under the enlightened 
direction of Sir Thomas' Stamford Rafilcs, the Lieu- 
tenant-Governor of BenCoolen. Of this island, upon 
which there is a town offthe same name, nothing has 
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Sinrapi^rc. yet appeared, so far as arc know, in the way pf de- 
scription, except some detached Notices in periodical 
publications, particularly in the Asiatic Journal. 
We are thus unable to give any very distinct or de- 
tailed account, cither of its situation, extent, or 
productions. In the interior, its surface is said to 
exhibit a succession of hills and dales, mostly covered 
with woods, and alFording some fine prospects. The 
soil is fruitful ; the water, a material drcumstancei'’ 
of good quality; the temperature remarkably cool 
fur a tropical region ; and the climate has ^hitherto 
proved extremely healthy. 

The town of Sincapore exhibits yet all the ap- 
pearances of an infant settlement, hut 'it is rapidly 
extending, and a site for its enlargement is laid out 
upon a regular plan. It is huilt near the shore, and 
the mercantile part of it extends along an inlet of the 
sea, which pciu't rates into the interior,' and is near 
.‘<00 feet wide at its mouth ; affording every facility 
for the landing and shipping of goods. The harbour 
is safe, easily approached, and well sheltered. Seve- 
ral mercantile houses of respectability are already 
cstallII'^llcd here ; and there seems every reason to 
believe, that if inaintained on the present footing of 
a Free Fort, Sincapore will at no distant day become 
one of the greatest emporiums of the Eastern world. 
Its situation, in the centre, so to speak, of a vast 
Archipelago, in a strait tlirough which the vessels of 
various countries are constantly passing, and within 
a few days sail of Ohina, clearly points it out as well' 
fitted tu become the entrepot of an extensive com- 
merce, equally beneficial to these countries and to 
Britain. There are several statements to tin’s effect, 
in the Evidence annexed to the Report of the Select 
Committee of the 1 louse tf Lords relative to the Trade 
inlli India and China, printed, by order of the House 
of Commons, in May 1821. 

The establish merit of a British settlement in Sin* 
caporc is said to have excited some feelings of jea- 
lousy ill the older one of Penang, or Prince of Wales’ 
Island; but the Evidence just referred to shows, 
that if such a f'*eling exists, it ought to be discou- 
raged and disregarded ; for it tlierc appears that a 
settlement situate farther within the Archipelago than 
Penang was highly expedient, and that Sincapore 
))rcsented the most eligible situation for founding 
such a settlement as was wanted. The rapidity of 
its progress affords, of itself, sufficient proof that 
the situation was well chosen. “ The rapid rise of 
this important station,” says its intelligent founder, 
in a letter written in 1 820, annexed to the above- 
mentioned Report, “ is, perhaps, without a parallel. 
When 1 hoisted the British flag, tiie population 
scarcely amounted to 200 souls; in three months 
the number w^as not less than .'1000; and it now 
exceeds 10,000, principally Chinese. No less than 
1 73 sail of vessels of different descriptions, principally 
native, arrived and sailed in the 'i^ourse of the first 
two months ; and it already has become a commer- 
cial port of importance.” i 

The latest accounts seem? to coiitain additional 
proofs of the growing importance of this settlement. 
Wc copy the annexed statciinent from the Asiatic 
Journal for September 1823. (No. 93, p. 245*) 


The following is the amount of tonnage, &c. em- 
ployed in 1822. 


Exports. 


By ships....* 

By native vessels 

Tons 51,0767 

66,968 

By ships 

By native vessels , 

'Impohts. 

48,0577 

1 5,624 J 

63,661 


Sincapore 

Sligo. 


Total tonnage 1.30,6*29 

Number of vessels impoi tiiig in 1 822 1 ,593 
Ditto exporting ditto 1,7'J3 


Total 3,326* 


Value of imports in 1822. 

By shi|>s Dollars 2,597,975 

By native vessels 1,012,231 

V'alue of exports in 1822. 

By ships 2,044,871 

By native vessels 1,1 27, 461 


Drs. 

I .i,i72,rm 


rj,782,r>:w 

Not included in official returns 1,713,6.34 


Total amount of imports and ) 

exports Dollars J 8,496,17- 


The settlement of Sincapore was early disturbed, 
not merely by the conflicting interests of other Bri- 
tish establishments in the East, hut liy certain preten- 
sions brought forward hy the Dutch to the possession 
of the country, as a dependency of Malacca, over 
which they claimed sovereignly. The discussions 
which arose between the British (lovcrnmcnt and 
that of the Netherlands, upon this point, have for 
some time, it is understood, been allowed to rest ^ 
and if they should be resumed, it is not v(?ry likely 
that this country will agree to sacrifice an important 
establi!«hmciit, to satisfy claims which seem to have 
no better foundation than the commercial jealousy of 
the claimants. 

SLIGO, a county in the province of Connaught, Situation 
in Ireland, bounded by the ocean on the nortli-west lU-uiul- 
and north, by Leitrim and Roscommon on the cast 
and south-east, and by Mayo on the south and west. 

It extends about 40 miles from north to south, and rxtdii. 
from east to west 38, and contains 727 English 
square miles, or 465,280 English acres. The town 
of Sligo, which is about 1 3 miles from its northern 
extremity, is situated in west longitude 8" 26', and 
north latitude .'34'' 13'. The county Ls divided into 
six baronies and thirty-nine parishes. 

Bogs, mountains, and waters, occupy more thansurUi. 
a third of this district. The greater part of the 
waste land is found towards the nortli and wVst, 
though there are considerable tracts of the same 
description on the south ; but except the range of 
the Ox and f oxford mountains, which begin on the 
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Sligo, cootines^of' Mayo on the south-west, and occupy a 
^ considerablQ part of the wes-torn division, the waste 
grounds are everywhere intermixed with such as are 
productive, mid in home parts very fertile. The 
better part of the district lies to the south of the 
town of Sligo; a few miles from which, alongjts 
whole breadth, the country is in general rich and 
heautiful, containing severfd gpntlenicn’s scats, and 
presenting views of great variety and interest. For 
about J 40 square miles in this (piartcr, the soil is 
equally fitted for tillage or grazing. In other parts 
much of it is sliallow and innoribli, incuinhcnt on a 
close stratum, here called itaclru, or grey flag, which, 
in its natural state, is unfavourable to vegetation, 
though it becomes friable on exposure to tlic atmo- 
sphere. 

Minerals. Lead, iron, manganese, and copper, are known to 
exist in the mountains ; of these iron only has ever 
been wrought, and that not for many years ; and 
there is a variety of clays, some of them very fine, 
or fit for the pottery. 

\v*icr«f. The principal fresh water lakes are Loughs Gill, 
Arrow or Arva, Tail, and (lara. The scenery 
around Lough Gill, which contains a nnniher of wood- 
ed islands, is particularly striking. On Innivsmorc, 
one of lliese islands, are llie remain.^ of a church and 
other ruins. On the north, the sen has formed se- 
veral considerable inlets, particularly at the bays of 
Sligo and Killala, the fonner <»r w'ludi cjmmnnicutes 
with Lough Gill, near the town of Sligo. 'J’o the north 
of this bay is the small lshm;l of Innibinurry. Tliis 
district has also a great number of streams ; of which 
the most considerable arc the Sligo, Ilonnel, Owen- 
niore, Arrow or Arva, Coolunoy, E.sky,and Moy; the 
last of which is for some miles the boundary between 
this county and Mayo. The Sligo> which is mercly 
the outlet of Lough Gill, is navigable from the lake to 
'the town of that name ; and the Moy for six or seven 
miles from the sea. On the ^ligo and the Moy there 
arc considerable salmon fisheries ; trout is plentiful 
in the lakes, particularly in the Talc and Garo, and 
on the coast there is^ abundance of while fish. Her- 
rings have not much frequented if for many years, 
yet a few arc still caughb in summer. 

KstatcRand Sligo contains estates of almost every size. A 

Farms. virortli from L, 5000 to L. 9000 a year ; yet 

a considerable proportion qf the county is divided 
into small properties. The principal proprietors are 
absentees. Farms vary in size from three acres Irish 
to 500 ; the larger farms, however, are not held by 
individual tenants, but in partnership. The leases arc 
for 31 years and three lives, and in some instances 
for 61 years and three lives, being, in general, longer 
here than in other parts of Ireland. Tillage farm- 
ing is still in a very backward state. The plough is 
worked by three or four horses yoked abreast, di- 
.rected by a man who walks backward before them. 
Oats, barley, and potatoes, are the principal crops. 
Of' the two former, a great proportiOh is consumed 
in (ilieit distillation, which, within these few years, 
wa^ Gttried on in almost every of the coun- 
ty. ' It^ was to the sale of the spirits that many 
of tlie small tenants looked as the means of pay- 
ing their rents. In some parts, both cattle and 
sheep arc kept in considerable numbers, and a great 
1 
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deal of butteir is exported from the town oL Sligo ; Slign, 
but'thc land occupied in this w'ay bears but a small 
proportion to the whole; to grow corn being the 
principal object, l.imcstonc and limestone gravel, 
w'hich arc in abundance in most places, are in gene- 
ral use as mjinures ; also marl, and on the coast sea- 
weeds. 

The manufactures for export are linen, salt, and 
kelp. *l'hcre is a linen hall at Sligo, where a good 
deal of busine.<iS is done in this line ; and from this 
place, which is situated on the bay of that name, the 
cloth is sent in large quantities to the English mar- 
ket in a finished state ; there being many bleaching- 
greens in thfc county. This being the only town of 
any extent, and having a harbour that admits ves- 
.scls of 200 tons close to its quay, all its exports 
and imports centre here. Besides linen and butter. 

Sligo exports a great deal of corn. Its population, 
according to the author of tlie AfrricuUurnl Hrpo/l, 
is about 10,000. 'fhe other places called towns, ol’ 
which there arc 21 in all, arc inconsiderable haniii.t^ 
at wdiich fairs are held. 

The cabins, food, fuel, and clothing, of the lower (’„n,i,Luni . / 
classes seem to bo as uncomfortable as in any of the tlu- iVh.-r'k. 
Irish counties already described. About 20 years ^y- 
ago, the price of labour, near the town of Sligo, was 
about a shilling a day throughout the year. Cot- 
tiers wlio had a cabin, an acre ol' land, and for 
a cow, for L, 3 a year, got only 5di or b*d. In 1 8J .0, 
the rate of common labour in the country parishes 
was only 10d,and l.s. Id. in spring time and har- 
vest. Beef and mutton were from 3d. to .'5(1. prt 
pound; oatmeal lOs. to 12s, and potatoes la, to 
Is. 4d. per ('u7. 

In 1790, the population of thi.K county was about 
60,000, and by the census of 1S21, it was 177,879. 

According to Mr Wakefield, the Catholic;, are to the 
Protestants at least as 80 to 1. In one conj^ideivible 
landward parish, that of Kihnaetige. there ucrc, in 
181.5, 1200 Catholic and only 10 Protestant fami- 
lies. The Irish language is still vct}* common, and 
in some places English is almost unknown. Within 
these few years, the London Hibernian Society has 
established several schools, which promise to i fleet a 
happy change among the lower chisses, ulio seem to 
be very ignorant and superstitious, and of iiioul irre- 
gular and improvidenf habits. Their marriagob, 
which arc generally contracted at an early age, and 
their christenings and funerals, are all conducted at 
a most unsuitable expence both of time and money. 

The numerous holidays of the Catholic Church, 
phased in sport or idleness rather than in re- 
ligious observances, and their habit of attending 
fairs^ and markets without having any business at 
theni, have also a very bad effect on the industry of 
the people; whose condition is still farther depressed 
by the payments that must be made to their clergy 
at baptisms, marrftgcs, confessions, and on other oc- 
casions. Accordingly, while many of the men leave 
home in summer to find employment elsewhere, their 
wives and children set out at the same time and tra- 
vel over the country as beggars till their return. 

Sligo county sends two members to Parliament, lUprcscnia- 
and the town of Sligo, which has twelve .lelf-elcctcd 
burgesses, a third. Mr Wyhnc is patron of the 
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Siiin^rscu borough, and the politreal Influence of the county U 
tJiirc. possession of absentees. 

Sec Mr Parian’s Statistical Survej^ of the County 
of Sligo (180'J)| and the general works quoted under 
tile former Irish counties. (a.) 

jtouiubnes SOMCUSETSHIUE, a maritime county of Eng* 

• ji'l fiixtcnt. land, lying in a croscent-like form on the Bristol 
Chaunel, to wliieh its north-western side is turned. 
It is bounded to the north -cast by GJoucestc]:shire, 
(jn the cast by Wiltshire, on the south by Dorset- 
shire and^ part of Devonshire, and oh the west by 
the latter county. Its greatest length, from east 
to west, is miles, and its greatest brcMdth, from 
north to south, -lo miles. Its boundary Hue lias se- 
veral considerable indentations. Tiic whole area 
compreliciuL'* IHi'J square statute miles, or 
Ihigiish .icres; being in extent the seventh in the 
list of the English counties. The acreable value of 
the hind, according to the late returns under thg 
Property-tux, exceeded that of any other county ex- 
cept Leicestershire, being, including the tithes, 
L. 87(i per square mile, or about STs. per acre. 

Divisions 1 1^^' ^ivil divisions of this county are denominated 
iml the eastern and the western. Tlic eastern division 

contains twenty hundreds and seven liberties, and 
the western twenty-two hundreds. The whole coun- 
try is in the diocese of Bath and Wolis ; and is ec- 
elesiastieally (livi.led into three archdeaconries, tin* 
der which are 1 3 (loans, who superintend parishes, 
'riioro are within the county two cities (besides a 
part of Brifclol), seven boroughs sending members 
to Parliament, and twenty-nine market towns. The 
population, by the returns under the census of 1821, 
was .'Mr),:! I t, of whom the males were 
and the foMinles "fhc increase since the 

eenhus of 1801 had been at thcj'ate of 17 per 
cent, I'lie inlnibited houses were (>1,852, the un- 
inhabited 1<)7 1, and those building 8.50. The num- 
ber oi' families was of whom JJjll'S were 

chiefly employed in agriculture, 27^132 in trade, ma- 
nufactures, or handicraft, and 1 4^,057 not included 
in either of the preceding classes, 
i uci* of thr [«Y.\v districts coiilain a greater variety of soil and 
( ouiiiry. situation than the county of Somerset. In the north- 
cast corner, the range of the Mendip hills present alof- 
ty tract of country, of late improved on the suifaco, 
but chiefly valuable for the coal and other mines be- 
neath it. On the western side are the Quantock hills, 
an extensive and sterile range, and beyond them the 
elevated bleak plane called tlie Forest of Exmoor, the 
highest district in the western counties. One spot on 
tiiisforcst, called Dunkeny,i8l6G8 feet above the level 
of the sea, and from it a prospect over an extended 
and diversified country is displayed ; terminating on 
one side in the Bristol, and on the other in the Eng- 
lish Channel. These hilly, and somewhat barren por- 
tions of the county, bear, however, but a small pro- 
portion to the whole ; and between them is to be seen 
tlic richest meadows and arable lands, iriiose value 
more than counterbalances the sterility of the hills. 
In the better parts of the county, it may rather be 
described as rich than beautiful. There is a defi- 
ciency of woods ; the streams that run in the vftlleys 
are sluggish, and in summer nearly stagnant; but 
the extent of orchards, especially when in full bloom, 
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produce a pleasing effect, and in some measure com- SonwnBct- 
pensatc for the want of woods. s*l»re. 

The rivers 'if the county arc the Avon, which en* 
ters it from Wiltshire, and becomes navigable at * 

Bath, whicli city it nearly surrounds, it then passes, 
with many curvatures, to 'Bristol, and soon after is 
lost ill the Severn. The Axe rises in the Mendip 
Iiiils in two branches, one of which issues from a na- 
tural excavation, called Wookey Hole, resembling 
some of the Dei byshire cavernb. Its course is short, 
and it empties itself through some marshes, below 
Axbridge, into the Bristol Channel. The Bruc rises 
in Wiltshire, and also enters the Bristol Channel, 
being navigable not more than two miles from its 
mouth. 'I'he Parret rises at a village of the same 
name in Dorsetshire, becomes navigable at Lang- 
port, and in rainy seasons a few miles above lliut 
town. It is joined, at Boroughbridge, by tlie Thone 
or Tone, which proceeds from Taunton, and passing 
by Bridgewater, empties itself into the sea. The 
only navigable canal that has been completed is the 
Kennet and Avon, which unites together the two 
great rivers Thames and Severn. It commences 
near Bath, and soon enters Wiltshire. Other canals 
have been projected in difl'erent directions, but none 
of them have been prosecuted to completion ; though 
on several of them large sums have been ex- 
pended. 

As Somersetshire contains, on the borders of its Caiik* and 
rivers, largo tracts cf the richest meadow lands, the lla»n’. 
must valuable branch of its rural economy is the 
fattening of cattle and the management of die nu- 
merous dairies. The oxen, bred chiefly in the less 
fertile pastures of Devonshire, when grazed in this 
county, afford the best beef^ and furnish, in great 
numbers, the markets of the metropolis, as well as 
those of Bristol and Bath, in their immediate vici- 
nity. The produce of tlic dairy is of the best kind. 

The cheese of Ciieddar'has obtained great celebrity, 
but that made in many other parts, and frequently 
sold as Gloucester, is equal to any in the ^world. 

The butter in the southern division of the county is 
excellent, and much of it, collected in the vicinity 
of Crewkerne, is sent to the London cheesemongers, 
who supply it to their customers under the denomi- 
nation of Dorsctsliirc butter. 

The next agricultural product is cider, which forms l^oductions 
almost the universal beverage of the working classes. 

It is a more pure and yet a stronger liquor than the 
cider either of Herefordshire or Devonshire ; the con- 
sumption of it within the country is very large, and 
some is sent to distant parts. Nature lias been so 
bountiful in furnishing spontaneous productions, that 
less attention is paid to those agricultural pursuits 
wliicli depend on skill and industry in this than in 
many other districts. The abundance of natural 
grass is such, that the farmers do not find it neces- 
sary to grow a crop of clover, or other artificial grass, 
so uniformly between two corn crops as is necessary 
in other counties ; nor is the practice of fallowing, or 
of introducing a rotation by commencing with tur- 
nips, much resorted to. Notwithstanding this, they 
grow good crops of com, and in the hundred of 
Taunton Dean the wheat is of the very best quality. 

Barley is not cultivated very extensively, as tfie ge- 
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neral use of cider causes but little consumption of 
malt. The bear crops arc in general very good. 
Oats are cultivated extensively, but scarcely equal 
the demands of the county, and the easy inter- 
course with Ireland readily supplies any deficiency 
when it occurs. The soil is well calculated for the 
growth of flax, and a large proportion of that us&d in 
the manufactures of the county is raised within, it. 
It i.s not unusual to rent land for half a year whilst a 
crop of flax is grown ; after which it is taken again by 
the regular occupant, who finds the flax to be an ex- 
cellent preparative for wheat, from the careful weeding 
which was necessary to it.s success. The rich loamy 
soils bring to maturity the best elm timber. Goose 
feathers were formerly afforded in great abundance, 
but the draining and inclosing many of the richest 
marshy plains has rendered these capable of yielding 
more profit by other productions, and the quantity 
of feathers is much diminished of late years. The 
landed property of the county is much divided, no 
one proprietor or great family having such exten- 
sive possessions as to give a preponderant political in- 
fluence. There is a great number of yeomen who 
share tiic lands, many of whom maintain the homely 
independence of the past generations. 

The mineral products of this county arc valuable. 
The hills of Mendip supply with coals their vicinity, 
the cities of Bath and Wells, and the towns of Fromc 
and ^)hepton Mallet. The other parts of the county 
u.se the coal.s of Newport, which arc brought by sea 
to Biidgcwater. Lea<i, of a quality superior to that 
<ii' Derbyshire, i.'< raised in Mendip and on the Ched- 
dar lulls. Calamine is (extensively produced, and 
supplies the brass manufacturers of Bristol. Copper 
is found near Stowey. Manganese, bole, and red 
ochre, are among the other products of Mendip. 

Nearly the whole of Somersetshire is a manufac- 
turing country. Cloths of Spanish and Saxon wool 
arc made extensively at Troiiie, Shepton Mallet, and 
their vicinity. Some woollen goods, of a middle 
quality, arc produced at llminster. Chard, Taunton, 
and Wellington ; and sonic of a coarser kind at We- 
velbcoiiibe, Milvarton, Watchel, and other places. 
The linen goodb are chiefly dowlas, tickens, and sail- 
cloth ; tliesto arc mostly made at Yeovil, Crew kerne, 
Montacute, and Martock. There are silk-mills at 
Bruton and I'aunton. Gloves are extensively made 


at Yeovil. Of late, the wove-lace manufacturers Somiirsct- 
from Nottingham have found secure asylums at Chard, 
from the insanity of the Luddites^ and carry on there 
large manufactories. Near Wells are establishments ^ 
for making fine paper ; and in the vicinity of Bristol 
the glass-houses produce a large quantity of valuable 
wares. 

The foreign commerce of Somersetshire passes Conimcre* 
chiefly through Bristol, which is tiie mart for such 
goods as are required in distant countries. Some of 
the woollen goods which are manufactured at Taun- 
ton and Wellington arc shipped from Exeter. The 
far greater portion of the productions of the county 
are, however, destined to supply the demand for in- 
ternal consumption. The cattle, butter, and cheese, 
are chiefly sent to London, and, in time of war, to 
Portsmouth and Plymouth. The linen and w'oollcn 
goods arc distributed through the western and Welsh 
couuties, and, in general, are designed more for the 
home than for foreign markets. 

The titles derived from this county arc — Dukes of iVcrage.'. 
Somerset and Wellington ; Marquises of Lansdowne 
and Buth‘; Earls of Bridgewater, Poulett, Bristol, 
and Ilchester; Barons Mendip and Glastonbury. 

The county returns two members to the House of 
Commons, and two from each of the following places: riirlumicni 
Bath, Wells, Taunton, Bridgewater, Tlchcstcr, Mine- 
head, and Milborn Port ; besides two for the city of 
Bristol, which is partly in this county, and partly in 
Gloucestershire, but retains an independent jurisdic- 
tion as a county ol‘ itself. 

llcliestcr, irotu the elections being held there, and 
the gaol and county court, is usually con.sidcred the 
county town, although the assizes in the spring are 
h(dd at Taunton, and in the summer at Wells and 
Bridgewater alternately. 

The principal towns and their population are, 

Batli, /jC, 811 ; Taunton, 85.S4- ; Bridgewater, GI,W; 

Wells, 5888; Shepton Mallet, 5021 ; Yeovil, ; 
Wellington, 4170; Frome, 12,411 ; Crewkerne, 81134; 
Bediuinster, 75)79 1 North Petherton, 305)1; Wed- 
more, ."OTO- 

See Beauties tif England and Wales. Toulraiii's 
Taunton, Bellingsley s Agriculture of Somerset, and 
Warner’s Bath. (w. w.) 

SOUTH WALES, New. See WALES, New 
South. 


SPAIN. 


The Article Spain, in tlie Encyclopaedia^ contains a 
full view of the history of that epuntry from the earliest 
periods down to the expulsion of the armies of Buo- 
naparte by Lord Wellington. It also contains some dc* 
scriptivc and statistical details, drawi;^ chiefly from the 
work of M. Labordc. Wc shall hcr^ endeavour to sup- 
ply what appears to us wanting in the article referred 
to, as well us to exhibit a view of the more recent 
hi.story of this interesting and unfortunate country. 


and of its internal condition up to the date of its in- 
vasion by the army of Louis XVIII. in April 1823. 

1. Spain may be considered as composed of a scries External 
of mountain terraces, which, projecting successively Strurtun i> 
their rugged edges towards the south, present a 8panisi> 
flight of gigantic steps from the Pyrenees to the 
Mediterranean. * From the Rock of Lisbon to Cape 
Creus, it stretches through aline of 2 16| leagues, 


Wilson, History of Mountains, Vol. II. p. 113. 
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measuring 12"* 18' io" of longitude. The difference 
^ of* latitude between Cape Ortegal, the roost northern, 
and the islet adjoiniirg Tarifaj the most southern 
point of Spain^ is 7*' 46' 10". 

The chains of mountains which terminate and di- 
vide the great plains of the peninsula, are branches 
of the immense ridge that, from the roost elevated 
part of Tartary, runs across Asia and Burope, pene- 
trates into the south of France, by Switzerland, and, 
entering Spain in the direction of the valleys of Ron- 
ciii and Bastun, separates Navarre from Guiphscoa ; 
Biscay from A'lava ; the highlands of Burgos from 
the plains of Old Castille ; and Asturias from the 
kingdom of Le/)n ; it then crosses (ralicia, and dips 
into the ocean at the Capes Ortegal and Finisterre. * 

The Pyrenees arc lateral ramifications of this great 
trunk, which run cast and west, on the eastern side 
of Spain, and take a south-west and north-west di- 
rection on the confines of Aragon and Navarre. The 
accumulated muss of these mountains presents, tp- 
wards the peninsula, the convex side of a spherical 
segment, which, like a shield with its boss to the 
south, rounds it.s edges near the Atlantic and the 
Mcdilerrancan, and rears the highest part of its 
curve on the Spanish territory, between tlie springs 
of tlie rivers Cinca and Ara. This ominence, called 
Mont Perdu by the French, is ' known, in Aragon, 
by the appellation of Tres Sorores, alluding to its 
three peaks, distinctly seen from Zaragoza, of which 
the higliest, according to the French naturalist, Ra- 
tnond, who examined it in 1802, rises 4114 Spanish 
yards above the level of the sea. The line of per- 
petual congelation is there at the height of 2924 
yards. Till this measurement by Ramond, the peak 
of ('aoigu, on the French confines of Catalonia, had 
been deemed the highest point of the Pyrenees. It 
is, however, only 3304 feet above the sea. f 

In the minor branches which strike off from the 
Pyrenees in a south direction, without fo^raing a part 
of the great secondary chains, which we shall pre- 
sently describe, there arc some mountains too re- 
markable to be left unnoticed. Such are, the Mon- 
sein, on the coast of Catalonia,, near the town of 
Arens, and the well known Monserrat, which rises, 


' on At same coast, to the height of 1479 yards above 
the sea:— such the Sierras of Kibagorzo, Barbaslro, ' 
Uuesca, and Jaca, wliich take their nuiucs from the 
principal cities in their neighbourhood : — such, iinul- 
Jy, those nHiiicrous spurs of the great ridge which 
run into Navarre, whose various appellations would 
only tend to confuse the reader. The most remark- 
able object, among these hills, is the Iliga de Mon- 
redJ, probably so called from tiio fancied resemblance 
of its highest rock to a fig (liigo, or Higu). It 
stands about three leagues to ihe cast of Pamplona, 
on the high land which divides the waters of the 
rivers Arga and Aragon. 

Of the main ridges which run across the ])eniiisu- 
la, that which rises to the west of the source of the 
Ebro was called Iduheda by the Romans, and form- 
ed the< limits of the ancient Celtiberia. In its course 
towards the Mediterranean, the natives, according 
to a general custom, distinguish the various portioDs, 
or great links of the chain, by the appellation of 
Sierras, adding the name of some town or uotabie 
height in their vicinity. Such arc the Sierra de 
Oca, of Urbi6n (the Dislerlue of the middle ages), 
of Monedyo {Mons Caanus)^ of MoHna, Albarracin, 
and Cuenca. Part of this chain forms the limits of 
Aragon and Castille ; it then penetrates into Valen- 
cia, Murcia, and Granada, and ends in the Capes 
Oropesa (Tenehrium), Martin, Palos, J and Gata. 
The small town of AlcoJea, in the province of 
S6ria, stands on this chain at the height of 148G 
yards above the sea. Its mean elevation, on the 
road between Molina and 'J erucl, in Aragon, is I58o 
yards. 

It is this chain, which Antiilon culls the Ihvrmn, 
that, by its direction from its origin to tlie heights 
of Monrayo, drives the Ebro to the east, and feeds 
the Duero towards the west. The Duero proceeds, 
however, to the soQth till it comes to Almazan, 
where the great ridge, forming an elbow to the South - 
south-west, forces the stream into its westerly bed. 
Farther south, near the sources of the small rivers 
Xalon and Taj.uha, the Iberian ridge, bearing tlic 
name of Sierra Ministra, divides the waters between 
the Tagus and the Ebro. • 


* Ekmentos de la Geogrqfia Aslron6mica, Natural y PolUica de Espaua, por Don Isidoro de Antiilon. 
Madrid, 1808. This is a book of great merit. Its author, whoso premature death, while representing his 
native kingdom of Aragon in the second Cortes at Cadiz, is lamented by his numerous friends, as well as by 
all who, knowing his worth and talents, can appreciate the loss which his country sustained by that event, 
spared himself no trouble in the collection of materials for this elementary book, which he wrote for the use 
of his pupils at the Royal College of Nobles, at Madrid. Besides the extensive local knowledge he had ac- 
(]uired in his travels through Spain, these Geographical Elements contain a great deal of information derived 
from the unpublished works of other scientific Spaniards. Such is the Ensayo de nna dcscripcion fisica dv. 
Espdna, por Don Josef Cornidc, printed in 1803, but which had not come into circulation in 1808. Antii- 
lon professes himself indebted to Cornide for his description of the Spanish mountains; as we are to him for 
our geographical account of that country, and some valuable facts relating to its statistics. 

t The divisory line, between Spain jmd France, formed by the Pyrenees, extends from Cape Higuer, on 
the Atlantic near Fuenterrabia, to Cape Cerv^ra, north of Cape Creus, on the Mediterranean, tlirougli a 
space of 92 leagues. 

:|: Capq Palos derives its name from the sea lagoon {Pains') called Albufera, from which one of the French 
Marshals derived his title. It communicates with the sea by an opening, which is easily clawed. The Al- 
bufera is valuable for the great quantities of fish, especially mullets and john-dories, that abound in it. The 
Cape itself was called Scombrariam, from the abundance of the fish Scombrus, a kind of mackerel, on chat coast. 

VOL. VI. PAKT II. 8 T 
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The a»t pobt where this great ridge splita into 
the minor oheins which lose themflclvcs in the Me- 
diterraneang is to the north of Albarracin, in Aragon. 
Of these branches the most remarkable' i$ that which, 
entering the province of Valencia, is again subdivid. 
ed into the smaP-er ridges which terminate at Pems- 
cola and Cape Oropesa. The waters that descend 
from these lieighte, to the north, mix finally with the 
Ebro, while the Ttiria and the Mijarea are swelled 
by those which flow from the southern declivities. 
On the branch stretching towards Pcniscoln, and in 
the limits of Aragon, rises the Muela de Arcs, • a 
conical mountain, deprived of its apex j whose top is 
an extensive plain covered with luxuriant pasture, 
and surrounded by fearful precipices, at the eleva- 
tion of 1562 Spanish yards above the sea. Tins is 
one of the highest spots in the peninsula ; iho Tagus, 
theXucar, and the Cubriel, take'lhcir rise among 
these mountains, and divide the waters which flow 
from their sides, between the Atlantic and the Medi- 
terranean. Numerous flocks of sheep, both itinerant 
and stationary, find, in the valleys formed by this 
chain, the most abundant summer pastures. 

From Albarroein, this chain strikes into the terrU 
tory of Cuenca in a direction nearly north and south. 
It then sends off a branch to the cast- south-east, on 
which the Collado de la Plata, or Silver Mill, rises 
1598 yards above tlie sea. It contains a quicksilver 
mine, which was. worked a few years aeo, at the dis- 
tance of four leagues west of Terum. From the 
neighbourhood of .this town the Sierra de Espadatn 
runs, like an unbroken bulwark, to the sea near 
Murviedro, in a direction between south-east and 
north-west. The ruggedness of the hills, the terrific 
depth of the precipices, and tlie intricacy of the 
mountain passes, overhung with perpendicular rocks 
of black marble, arc described in glowing colours by 
the great Spanish botanist, CavAnillcs, whose account 
of a scientific tour in these, highlands of his native 
province, Valencia, is quoted by Antillon. ^ The 
Pico, which is considered the most elevated point in 
these mountains, rises lf?08 yards above the sea. 
Its latitude has been determined by accurate obser- 
vations to be 89" 81' 3b". Its longitude 3° 0' .36*^ 
east of the meridian of Madrid. 

Near the source of the Tagus, the Iberian ridge 
sends off another branch whicn, stretching in almost 
a southern direction, separates La Manclia from the 
province of Murcia, to tiie west of the town of Al- 
bacete, and rises into the lofty mountains of Alcaraz 
and Segura (the ancient Orospeda), dividing the wa- 
ters 'between the Guadalquivir and the Segura, the 


two main streams which severalty and finally convey 
them to the ocean and the Mediterranean, f One 
of the two great limbs whiclt terminate tlie Iberian 
ridge runs into the sea at the Cape CervCra; the 
other, bending to the south, skirts^ the kingdom of 
Granada, and disappears at the Cape Gata. To the 
latter belongs the mountain called Cabezo X de Ma- 
ria, between Cartagena and Cape Gata, one league 
west of the town of Vera on the coast orValencia. 
It rises 2287 yards above the sea, and has its sum- 
mit covered with snow during one-hulf of the year. 

Smaller branches of this chain project between the 
Tfiria and the Gabriel, which loses itself in the Xucar 
at Cofrentes. A ridge runs between the last mention- 
ed river and the Alcoy, another stream, which flows 
into the sea near Gandfa. A minor chain separates 
the Alcoy and the mouth of the Segura. The pro- 
vince of Valencia is, in fact, divided by mountains 
into most fertile stripes, watered by numerous streams, 
and enjoying every blessing which nature grants to 
the most favoured climates. The mountains on the 
right of the Xficar, from Cofrentes to the sea, bear 
the two appellations of Cortes de Pallas and Mill.ires, 
each applying to a different portion of the ridge. 
To the left of the same river, the mountains are 
known by the names of I'orres and Dos Aguas, 
which they change for that of Monte ('aballon when 
they penetrate into Valencia from the province of 
Guinea. The rock on which the castle of Monser- 
rate stands, near the sea-shore, five leagues west of 
the lake Albuf^ra, may be considered as belonging 
to this ridge. The castle is 3I.S yards above the 
sea. Froiti the mountains of Millarcs, to the right 
of the Xucar, another ramification projects between 
the provinces of Mfircia and Valencia. Before reach- 
ing Villena it bends towards the sea, on the left of 
the Alcoy, where it is known by the name of Sierra 
dc Mari61a. The number, purity, And copiousness 
of the streams, which arc fed by these hills, render 
them the main source of wealth and comfort to the 
neighbouring country. The highest summit of this 
ridge is called Moncabrer. Another arm strctclics 
from Villena, in which we find the Sierra dc Viar, 
the rock of Xix6na, the mountain of Aytaiia, and 
the pyramid ical mountain of Mong6, near the Capes 
San Antonio and Martin. The longer duration of 
snow on its top makes Cavanillcs believe that it sur- 
passes Moncabr6r in height, especially as the latter 
is at a greater distance from the sea. The southern- 
most part of the chain, which strikes off at Villena, 
sends out its waters to svi ell the stream of the Segura. 

Before we proceed to the next main branch of the 


• The insulated rocks which, rising above the ridges, terminate in a plain, are distinguished in Aragon 
and Valencia, where they abound, by the appellation of muel^ (grinders). ... 

+ The Turia, though a considerable riyer during part of its course, is so drained by canals of irrigation, 
that it is reduced to a poor stream when it enters the sea. CavaniUes gives a very interesting description 
of that river, the constant theme of the Valencian pocte. The Spanish naturalist represents the T6ria, in 
its strength, as opening a way between the two ridges which decide the course of its waters, and presently 
“ engaging into such fearful chasms, that, near the village of ChuHlla, it rushes through a channel 600 feet 
deep, and not more than 60 in breadth, winding, in intricate curves, over a bed harder than common marble.” 

t The masculine termination in o is sometimes used in Spanish as an au^entative. Mountain heads arc 
generally called Qabezos, instead of Cabezas. One of the beauties of the Provencal consisted in this power 
of varying the gender of nouns according to the colouring which the writer wished to give to his pictures. 
Vide Sismoudi Literature du Midi, 'V ol. 1. 
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s^in. SpairiBb mountains, it will be proper to exhibit a ge- 
neral view jof the Iberian chain, which we have hi- 
therto pursued in detail. This would hardly be ne- 
cessary if we possessed more accurate maps of Spain 
than are to be found even in that country. * In the 
absence, however, of a graphic representation, the 
course of the rivers will sufficiently indicate the 
great valley formed by this chain, and which might 
be named the valley of the Ebro. Its skirts may be 
traced by a line passing over the sources of the small- 
er streams to the south of the Ebro, 6rst, as far as 
Albarracin; then, in a direction nearly west aiid 
east, to the Cape Orop6sa. This latter part of the 
chain bears the names of Sierras de Gudar and 
Pehagolosa. All the rivers to the north of this ridge 
flow into the Ebro. From Albarracin to Cape (iata 
the waters arc sent off, by the other branch, to the 
Mediterranean from the east declivity s and from the 
western, to the Tagus, the Guadi^na, and the Gua- 
dalquivir, which convey them to the ocean, 
f.nvit Hid}:* A map of Spain must be iniperfect indeed which 
between tiu does not mark the great ridge whose summits di- 
Uiiero iiml Waters between the Ducro and the Tagus. 

It grows out of tlie Iberian chain, not far from the 
sources of the Xalun and the Tajuha,f to the south 
of the city of Soria, and the site pf the ancient Nu- 
rnantia. Where it divides the province of Guada- « 
laxara from that of Soria, it is called Sierra de Pare- 
des, and Altos de Baraona. On one of the hills, 
nortii of Sigu6nza, rises the Henarcs, which gives 
its name to the ancient Comp/u^um, now the seat of 
a Spanish University. Near the source of the Lo- 
zoya, a rivulet which runs into Hhe Xardma, these 
mountain^ are called Somosierra, till, more Co the 
west, they bear the name of Guadarrdina ; an appel- 
lation whicli they preserve throughout the long* 
course in which they skirt the provinces of Segovia, 
A'vila, CriiadalaxMrai and Madrid. The Puerto de 
Navacerruda, the highest point on the road from Ma- 
drid to the summer palace of San Ildefonso, is 220 
yards above the sea. The descent to the royal resi- 
dence is excessively rapid, the difference of elevation 
between these two points being 8l6 yards in the 
space of about three leagues. 

The mountains of Guadarrama arc a very striking 
object when seen from the neighbourhood of Ma- 
drid, on the road to Old Castiile. They principally 
consist, according to Mr Townsend, of naked, frac- 
tured granite rocks, heaped up together, and adorn- 
ed only towards their bases with single evergreen 
oaks, while the upper parts are bleak, dreary, and 
barren, presenting fantastic prominences, and in 
many places covered with perpetual snow. 

This chain, in its course towards Portugal, where 
it ends in the Rock of Lisbon, rises into some re- 
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markable elevations* We shall notice that of Peua- Spain, 
lara, bet ween, the sources of the Eresma and the Lo- ' 
zoya, 2834 yards above the sea ; the Puerto del Pico, 
in the province of Salamanca ; the Pena de Francia, 
and Sierra de Gata, on the northern^limhs of Spanish 
Extremadura. In Portugal, this chain takes the 
name of Sierra dc Estelha (Mans Hcnninius)t and 
terminates under jthe well known appellation of Cin- 
tra. The Sierra de Estelha runs between the Mon- 
d6go and Cecere for a space of twelve leagues, where 
its summit expands inta a plain three leagues in 
length, and one in breadth, containing three lakes, 
fed by the snow wjiich covers that elevated spot 
from October till June. From one of these lakes the 
Mond(5go takes its source. 

Our limits compel us to omit ADtilIon*s accurate 
and interesting description of the minor branches 
which run nearly north and south from the main 
ridge, which that writer conceives to end in Cape 
Finisterre. They may be traced from the opposite 
course of the rivers which flow either into the Duero 
and the Miuo,:|: or into the ocean, on the western coast 
of Galicia. 

Almost parallel to the mountains«of Guadarrama, I'linin of the 
we find the ridge which divides the waters between and 
the Tagus and the Guadiana. The rise of this 
branch out of the Iberian chain would hardly be 
perceptible, but for the separation of the waters, 
which begins in the vicinity of Hu6te, south of Cuen- 
ca. The gradual elevation of the ground from Ta- 
rancoo to Temblcque, in t)>e province of I'oledo, 
raises the latter town 740 yards above the sea. 

Bolder hills appear at Madrilejos ; and the town of 
Consu^gra has an elevation of 7^0 yards. Proceeding 
a short distance to the south-west, the Sierra dc Ve- 
venes clearly shows the direction of the ridge, which 
is soon aflcr known by the name of Guadalupe 
(Montes CsiTpctani) ; i; then runs between Truxtllo 
and Merida, under the name of Sierra de March al, 
penetrates into Portugal by Castel dc Vide and Por- 
toalegre, is seen to the west of F.lvas and Estrem()z, 
and descends to Cape EspichC*), having Bcja and 8e- 
tubal to the south, E'vora and the mouth of the Ta- 
gus to the north. 

The third great branch of the Iberian ridge is thcHiUge of the 
Sieira Morena {Montes Marimii)^ which divides 
waters between the Guadiana and the 
It begins in the vicinity of Alcaruz, near the eastern * 
limits of the •province of La Mancha, issuing from 
that spur of the Iberian chain which terminates in 
Cape PAlos, and, trending in a direction north-^ast 
and south-west, with La Mancha, Spanish Extrema- 
dura, to the north, and Jadn, Cordoba, Scvjile> and 
Algarve (Portugal), to the south, ends in the ocean 
at Cape St Vincent. Tlie pass named Puerto del 


* The map which Antillon constructed for his work, though upon a very small scale, is the most accurate 
in existence ; and we would strongly recommend it to the attention of tliose who devote their industry and 
talents to the important department of geography. ^ . 

f The division of the waters occasioned by this ndge begins at these two rivers, the Xalon flowing into 

the Ebro, the Tajdna, through the Xardma, into the Tagus. 

J Wc have preferred the Spanish appellations of these rivers in a description of Spain. They, in fact, dif- 
fer very little from the Portuguese names. ?Jiuo and Mifiho express the same sound, the Portuguese nh be- 
ing exactly similar to the Spanish n. Both arc signs of the gn of tiie Italians. 
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Key» where the road from Madrid to Andalusia 
^ crosses these mountains, is .St{J yards above the sea. 
Near Cordoba, where tlir bold skirts of the Montes 
Mariani are sc.en, uithin n short distance to the 
north, like a'.*krecn rai-^f d to protect the rich and ex- 
tensive plains watered by the (iuadalquivjr, the ridge 
borrows the name of the nci«;hbouring city. On the 
uoiithorn limits of Extremadura, and to the north of 
Seville, it is called Sierra do (iiiadalcaiia). The chain 
now bends to 'the south-wcj^t, forma the northern 
hoiindury of the Portuguese province of Algarve, and, 
through the Sierras of CaUlciraon and Monchlque, 
connects itself with Cayic St Vincent. 

The brink of the last mountain plain towards the 
t[ H»>ulh of Spain is skirted by the ridge of Granada and 
Itonda, which, striking olf at the extremity of the 
Iberian chain, is successively called Sierra do Gador, 
Sierra Nevada, Ilermeja, and de Jlondai till it ends 
in various points of the roast, but most conspicuous- 
ly in the Rock of (iibralt.'ir. 

P.irt of Sierra Nevada rises above the highest f’y- 
renee-s. According to the geometric levelling per- 
formed in 1801* by Don Karann do Koxafi Clemente, 
the Cumbre dc^Mulhacen is yards above the 
sea ;■ the Picileho de V^deta The line of per- 

petual congelation is found in these mountains at 
the height o! yardsf. 

In do>erihing the principal chains of the Spanish 
mountains, we have already mentioned the five great 
streams whiclt water tlie intermediate plains, the 
Miiio, the Khro, the Duorn, the Tagus', the Giwdia- 
na, and the Guadalquivir, ^^'e will now select a few 
partiruhirs relating to each. 

The Miho, or Minho (Miohis or rises in 

(jalicii, in the district of Lugo, from a beautiful 
spring called Fuentc Miiiu. I'his river is navigable 
mly to Salvatierra, two leagues above Tuy. 

The Kbro rises, near Reynoso, out of ^ copious ^ 
.spring, that it works a corn-mill a few steps from its 
.source. After a course of 110 leagues, it flows into 
the Mediterranean ot Alfilqucs. From the bound- 
aries of Navarre to tlic sea, the h'.bro makes a pro- 
gress of 1 l‘i' 42" towards the south. The chief 
towns on this stream are Logrono and Calahurra, in 
the province of Rioja; Tiid^da, in Navarre; Zarago- 
za, in Aragon ; and Tortosa, in Catalonia. It is a 
misfortune for Spain that this great river presents 
strong obstacles to navigation, both in its courbc and 
where it joins the sea. Of the plans whith have been 
conceived, and partly executed, to obviate these im- 
pediments, w'c shall presently have an occasion to 
speak. 

The Duero, or Douro, has its source to the north 
of the city of Osma, in a deep lake, at the summit 
of that portion of the ncughbouring chain of moun- 
tains w'hieh has been mentioned by the name of 
i)ierras de I rhiun. It.s course is at first towards the 
south, passing by Ciaray and Soria, where it turns to 


the west, continuing in that direction till it reaches ispcun 
Miranda. From this town to Moncorvo the river 
falls again into a south direction. It' lastly takes a 
decided course to the ocean, where it ends near 
Oporto, having traversed a distance of 150 leagues. 

The Duero advances 10' to the south from Aranda 
to Tordesillas i from hence to Miranda it inclines 4^ 
to the north. Its mouth lies 33' 45" south of Mi- 
randa. This river is navigable up to the lower of 
Moncorvo, a space of thirty leagues. The naviga- 
tion, which was formerly obstructed by rapids, has 
been expedited through the exertions of the Portu- 
guese Company of Alto Douro. Some* of the smaller 
streams flowing into the Duero, rise at remarkable 
heights. The Adaja, which descends from the north- 
ern .*«lope of the great chain between the Duero and 
the Tagus, is, at A vila, 1271 yards above the sea; 
the Efesma, when it flows by the castle of Segovia, 
is 1 107 yards above the same level. 

We have mentioned that elevated part of 11)0^1^ 
chain between the Tagus and the Guadiana, which 
takes the name of Albarracln, and the truncated 
mountain called Mu41ad«'6an Juan. A ri inconsider- 
able spring, denominated Pi6 Izquicrdo, is the source 
of the majestic 'Pagus. In its course through the 
province of Cuenca it is considerably augmented by 
• the contributions of several streams. Before its wa- 
ters reach Aranju6z, they surmount the rocky edge 
of its native mountain, and, dabbing upon the plain 
beneath, sink into a pool of great depth, called Olla 
(le Borl5que. The Tagus, now running placidly 
through the plains of Zorlta and the royal gardens 
of Aranjut'Z, at the^ elevation of fi'JIf yards kbovo 
the sea, directs its course to Toledo, passes by Tala- 
vera, Alcantara. Abrantes, and Santarem, losing it- 
♦self finally in the sea, near Lisbon. Tlic latitudes of 
several towns on the bonks of the Tagus show the 
gradual inclination of its stfeani toward the south. 

It amounts to 49' fi" from Trillo to I'olcdo, to (V 24" 
from the latter city to Alcantara, and no less than 
I'' 1' 40" from thence to the capital of Portugal. 

The river Guadiana is, according to Anlillon, very tIil- ( 
inaccurately represented in the Spanish maps of Lo- na. 
pez, both as to the point whero it disappears, and 
that where, emerging from the ground, tlirough 
which its waters arc Altered, it resumes its sluggish 
course to the ocean. 

The sources of the Guadiana have been rendered 
classical ground by the pen of Cervantes. They arc 
found north of Alcarfiz, in La Mancha, at the pools 
of Kuidcra, well known to the admirers of Dori 
Quijrote. The course of the river is first to the 
north-west, for eight leagues. It is then absorbed by 
the soil, and disappears for seven leagues. The first 
gathering of its waters, after their subterraneous dis- 
persion, takes place near Daymicl- The spot is 
called Ojus (Eyes) de Guadiana. The stream now 
proceeds to Ciudad KeAl, the head town of the pro- 


* The result of this, and several other measurements executed by Mr Clemente, was communicated to 
Mr Antillon, who has given them in his work, with the initials R. C, Those relating to Sierra Nevada have 
lately been published in the Amialvs nc Chimie, Vol. \X. p. 99- 
t This barometric measurement was taken by Humboldt in 1799« 
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vince of La Manchai to M6rida, Badajdz, Mertola, 
' in Portugali and^ re> entering tlie Spanish territory, 
tenninates in the ocean at Ayamonte. lii its course 
to this point,. the Guadiana passes over a space of 
more than one hundred leagues. 

The abundance of pasture which bi'trays the hid-< 
den course of (iuadiana is tf^e origin of a boast often 
repeated iu Mancha, that their river'has so broad 
a bridge a$i to allow thousands of cattle to feed upon 
it. * That bridge aiibrds, however, hut u dangerous 
pastoral station ; for the country being subject to 
sudden inuadations, both flocks and shepherds are 
not unfrequently in the most imminent danger of be- 
ing swept away by the waters. The stream of Gua- 
diana, near V'^illarla, is only at the height of 710 yards 
above the sen. U is not navigable higher than Mer- 
tola in Portugal. 

The Guadahjuivir occupies the centre of t!ic plain 
whicli lies between the Sierra Morena and the chain 
of Granada, wlicre it takes its source to the north- 
cast of .faen. The ciiief towns on its banks are An- 
ilijjar, ('drdoba, Seville,! and San Lucar (Temp/utu 
ijucifcri). At the ferry nea|i,Mcng1bar, on the road 
from Madrid to ffran«ada, the Guadalquivir is 20't 
yards above the sca.f The Guadalquivir is navi- 
gable for large vessels up to >Scville i but its bod be- 
ing constantly rai.sed and obsUucted by growing 
bliullows, the navigation i.s extremely tedious.j; 

If. On the subject of population, the data which 
the Spanish government possessed before the Trench 
invasion inu.st ha\e been greatly deficient in accu- 
Mcy. The suspicions of the inhabitants, conslunliy 
alive agaiubt every public nieasare, were roused into 
full activity by the domiciliary inquiries which took 
place in 17118, when u general cc/zawa was made. It 
is, therefore, more than probable, that the number 
of inhabitants considerably exceeded what we find in 
the oflirial reports. W'c subjoin the '1 able published 
by Antillon from documents in the po.<jscsaion of the 
( !ommishiont*rs for the Encouragement of Trade {Ba- 
lanza J\lnca}}lilf Foment o do Comeicio)^ in 1808. 
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A Table of the Ptpuldiion of Spafy in ISOS.^ 


51-8 

KjNiJn. 


ProvinrcA. 

'rotal of In- 
habitaiiLs. 

Surface 1 
square 
leagues, 2 
10 a ilegrA 

n Inhabit. 

untv il) 

*0 square 
e. league. 

Province of Madrid^ 

228, 52C 

no 

2078 

Guadalaxfira 

121,11.^ 

163 

74.3 

Cuenca 

294,2f)0 

94a 

311 

Toledo 

.370,641 

73t 

505 

Mancha 

205..'J41' 

631 

326 

A Vila 

128,061 

215 

549 

Segovia 

Ifii.OO? 

290 

.5()6 

Sulla 

198,107 

.341 

581 

Burgos 

470..58fl 

642 

734 

Extremadura 

428,493 

1,19.9 

357 

Kingdom of ('oidoha 

2/52,028 

318 

724 

Jaen 

206,807 

2B8 

772 

Seville 

746,221 

752 

9.92 

Granada 

692,924 

805 

861 

Colonies of Sierra .Morciiii 

6,lf)(> 

108 

3? 

Kingdom of Murcia 

3H3,21,’(i 

6.59 

5SS 

Aragon 

657,376 

I 

534 

Valencia 

82.),Oi!, 

643 

1283 

IVineipality of (’atalonia 

M.S,818 

1003 

. 856 

1 viand of Majorca 

140,f)C><) 

112 

12.56 

.M inorca 

' 30.f)f)0 

20 

1550 

Ibiza mid Formentera 

15,290 

1.5 

1019 

Kingdom of Navarre 

221,728 

205 

1082 

Ibovince of Biscay 

111,436 

106 

1051 

(luipuzcoa 

104,4.9,' 

.52 

2009 

A'lava 

67,528 

.90j 

746 

Principality of Asturias 

.364,238 

308 1 

1180 

Province of.Leun 

239,812 

49.3 

486 

Palencia 

118,064 

145 

814 

Salamanca 

20!>.988 

471 

446 

Valladolid 

187,390 

271 

692 

Z am ora 

71,401 

133 

.537 

'Poro 

‘>1,370 

16.5 

590 

Kingdom of Galicia 

l,112,6;!(i 

1,3.30 

859 

1 

10,.S,j1,075 I 

15,005^ 

690 


* The Spaniards of old times delighted in ibis kind of startling metaphors about their country. In the 
same taste, they would say that the King of Spain had three noble subjects, who brought into the field six 
thousand kniglits, wearing gold spurs, meaning the Grand Masters of Santiago, Alciintara, and Calatrdva ; 
that he had a lion (Lr6n), and a bull {T6ro), that fed daily on twelve beeves, m reference to the town* 
bearing these names; that he had three dogs (Canes), who berv^d him witli two hundred Castillian lances, 
such being the military service due by the three towns Can de Roa, Can du Muna, and Canes de Zurita. 
Cun is the Castillian pronunciation of the original Spanish word Campy which afterwards became Campo, a 
field, or distiict. 

f The following barometric measurements show the rising of the ground from that point to AlcalA la Refil, 
where the waters are divided betweerK the Cbiadalquivlr and thcvGeiMl. Menglbur is 850 yards above the 
bca ; Torre-Campo, at the distance of four leagues, 70.5 ; AlcaudcH^, five leagues, 835 ; Alcalu, three leagues, 
^02.3. 

The Guadalquivir was navigable up to Cordoba in ISb'O, as appears by a petition of the Seville barge- 
men to Peter f^e Cruel, complaining that the openings required by law across the mill-dams had been nar- 
row'cd, and, in some cases, closed against them. The king, ordered the obstructions to be removed, and 
fixed for the breadth of the channel that of arch in the cathedral of Cordoba, called the Aroh of Blessing, 
Cronica (U I Rey Don Vedro, anno 1 360, p. 309, ^ ^ ^ f 

f In comparing the respective population of the Spanish provinces, the inhabitants of Madrid, amounting 
to 168,000, should be excluded as adventitious, and mostly belonging to other parts of llie kingdom. 
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Spain. 


JPcpidoiioH of Portugal, ftovn the Official Returns c/* 
■y m 1798 .* 

w « _ - „ 


Frances. 

Total of Inha- 
bitants. 

'!Surf4Co in 
squnra 

lcai;iiC8, 

Ac. 

Inhabit- 
ants to the 
square 
league. 

CntrcDouro e Minho 
Tras os Montes 
Bcyra 

Extremadoura 

Alcntcjo 

Algarves 

907,965 

318,665 
1,121,595' 
826, «80 

380,480 

127,615 

2911 

455 

753 

823 

883 

232 

3115 

700 

14981 

1004J 

431 

550 

3.683,000 

J4£n 

1071 


Taking a general view of the population of Spain, 
it appears to have been distributed, in 1 80.‘i, over the 
l6,005y square leagues of its surl'ace, in the follow- 
ing proportions : 


■ 

InhabiunU 
to the square 
league. 

Maximum of population — province of 
Guipuzcoa - - 

2009 

Minimum — ^province#f Cuenca 

.311 

North maritime provinces, collectively 
((lalicia, Asturias, Burgos, Biscay, 
Guipuzcoa, and Catalonia) ^ 

887 

South maritime provinces, collectively 
(Valencia, Mdrcia, Granada, and 
Seville) " \ " 

926 

Northern provinces of the interior, col- 
lectively (Le6n, Puicneia, Zam6ra, 
Toro, Valladolid, A'vila, Segovia, Sq; 
ria, Guadalaxura, A'lava, Navarre, 
and Aragon) 

604 

Southern piXivinces of tho interior, col- 
lectively (Salamanca, Extremadfira, 
Cdrdoba, Jacm, Mancha, Toledo, 
and Cuenca) 

428 

Maritime provinces, collectively 

904 

Inland do do 

507 


Influence of Thc facilities afforded by an extensive sea coast, 
Uic Extent for the subsistence and consequent multiplication of 
ofScaCoiMt the neighbouring inhabitants, appear in a striking 
lion. **^”* *’ following facts are taken into consi- 

deration : 

The extent of coast from Cape Cerv^ra to Cape 
Trafalgar is 251 J leagues ; from the latter to Cape 
Finisterre it amounts to 262 leagues; from that 
point to Cape HiguCi^ there is a" line of 143 leagues. 
Tho subjoined Tabic exhibits the proportion of coast 
possessed bj^ the maritime provinces of ^Spain and 
Portugal, compared with the areas of their territo- 
ries. We shall add a column containing the num- 
ber of inhabitants to the square league, that the 
reader may have oil the necessary data before him : 




Ratio df the 
Coast to the 

' 

Number of 

Provinces. 

Extent of 

area, tlic lat. 

Inhabitants 

Coast 

ter being re- 
present^ by 

to thc square 
league. 




1000. 

Catalonia 

Leagues. 

68? 

1000: 68 

856 

Valencia 

69 

; 107 

1283 

Mdrcia 

21 

: 32 

582 

Granada 

.Seville (19 leagues on 

74 

: 92 

861 

the Mediterranean, 35 
on the Atlantic) 

54 

: 72 

992 

Algarve (Portugal) 

43 

:185 

550 

AlenUjo, do 

19 

. : 22 

431 

Extremadoura, do 

60 

; 73 

1004^ 

Beyra, do 

Eiitre Douro e Minho, 

23 

: 31 

I489i 

do 

27 

: 9.S 

3115 

Galicia • 

no 

: 83 

859 

Asturias 

40 

; 130 

1180 

Burgos 

27 

: 42 

734 

Bi<cay 

13 

; 123 

1051 

Guipuzcoa 

9 

: 173 

2009 


Spain. 


It appears from tlie preceding tabic, that Ciiiipuz- 
coa, Asturias, and Biscay, are the most populous 
provinces of Spain ; and that tli'o excess of their po- 
pulation is nearly in the ratio of their coast to their 
territory, compared with the other divisions of the 
country. If Valencia, with less coast to its area 
than Biscay or Asturias, is more peopled than 
either, the extraordfnary fertility of its soil, and the 
unrivalled salubrity of its climate, will easily account 
for the anomaly. The province of Granada, wliicli 
possesses a greater proportion of coast than (iuliciu, 
is also more thickly inhabited. Thc same may be 
observed in comparing Galicia with Cutalunia> Bur- 
gos with Murcia. Antillon attributes the excess of 
population in the province of Seville over Granada 
to the conflux occasioned by the two great towns of 
Seville and Cadiz, both enjoying peculiar advantages; 
thc former from its sea-port, the latter from thc na- 
vigation of the Guad;iJquivir. 

Thc comparison of Portugal with Spain affords a 
further confirmation of this theory. The latter 
kingdom has 4G8 leagues ofsea coast, Portugal 172, 
The ratios of their areas to their line of coast are 
100:3,24 — and 100:5. Now, in the Jirst place, 
The mean population of Portugal exceeds that of 
Spain by 381 inhabitants to the square league ; 2e////, 
The roost populous province of S[niin falls short of 
the most populous in Portugal by 1106 souls to the 
same portion of territory ; 3(11^, In .the respective 
provinces whore population is thinnest, thc Portu- 
guese exceed the Spaniards at the rate of P20 per- 
sons" to thc square league. 

If we compare the population of the Portuguese 
provinces with the ratio *of their areas to their line 


* These Tables are inserted liege for the convenience of the reader, who would otherwise be obliged to 

keep the article Portugal constantly under his eye, in order to judge of thc observations we* shall presently 
make^ on the comparative population of the two peninsular countries. 'I'he Portuguese returns reckon by 
fogos (hearths), which Mr Antillon has calculated at the rate of five persons to each. 
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s^pain. of coast, we shall find that Alcntejo^ the lowest in 
that scalcj is also the least populous. Entre Douro 
c Minho, which has a greater proportion of coast 
than Beyra and Extremadoura, is more inhabited 
than either.* * * § If the relative population of these two 
appears to be an exception^ the fact may be easily 
explained by the consideration, that Beyra, besides 
the Mond(;go, and some other copious streams, en- 
joys the navigation of tlie Douro and the Tagus 
from the farthest limits of its territory, while Extre- 
madoura has only a share in the benefits of the latter 
river. Entre Douro e Minho, possessing the Douro, 
the Lima, and the Minlio, which arc navigable a 
great w’ay up the interior, may be reckoned to ex- 
ceed Algarve in the advantages arising from a sea- 
roast, though the sea washes a smaller portion of its 
territory. The difference, too, of the soils affords an 
additional answer to the objecti(»n, since that of 
Entre Douro e Minho is confessedly the richest in 
Portugal, while the inhabitants of Algarve have the 
most sterile portion of the kingdom for their lot. 

Wluitevcr may be thought of the accuracy of the 
preceding theory, it cannot be denied, that, besides 
the great quantity of food afforded by the sea, the 
facility of communication and conveyance, which a 
neighbouring coast presents, must hate a direct ten- 
dency to iuereasr the w'ealth of the inhabitants, and 
consequently to multiply their numbers. The terri- 
tory of iSpain has been quaintly, though accurately, 
compared to an embroidered wfaistcout ; the edges full 
and ornamented, the centre a blank, witli a few scatter- 
ed flowers. Were it'all as fully inhabited as Guipiix- 
coa, it would contain 30.146,050 souls, nearly 
three times the number in 1 803. Even at the mo- 
derate rate of the Catalonian population, or 856 
souls to the square league, Spain would have 
l!2,81<4,708 inhabitants, about two millions and a 
half above the lost returns. That this comparative 
dearth of population does not, either exclusively br 
chiefly, arise from the national sybtem of govern- 
ment, is proved by the state of population in Portu- 
gal, a country * which, from time immemorial, has 
been no less than Spain, under the influence of poli- 
tical and religious despotism. Capmany, f one of 
the most able and w'ell informed Spaniards of our own 
times, has satisfactorily shown, that the 'iccounts of 
some old writers, who make the population of Spain, 
in the sixteenth century, ascend to twenty or twenty- 
one millions, arc groundless and exaggerated. We 
are, therefore, inclined to attribute' more influence 
on this point to the physical or geographical circum- 


stances of Spain than has been hitherto allowed by Spain* , 
writers on S|>anish statistics, and shall give it the 
first placje in the consideration of the chief obstacles 
which have hitherto opposed the prosperity of that 
coantry. 

III. No depth of observation is required to per- to 
ceivo that, w'hatever opposes the internal trade and jjf 
interchange of commodities, roust, by checking the * 

progress of wealth, check also the increase of popu- 
lation ; while a mere glance at a good map of Bpain 
will suffice to perceive how unfavourable the &truc« 
ture of that country must be to the purposes of na- 
tional commerce. The enormous chains of moun- 
tains which traverse the peninsula in a direction al- 
most parallel to the equator, and the consequent 
want of navigable rivers from north to south, the dis- 
tance from the central provinces to the coast, the 
difficulty of cutting roads and canals through high 
ridges of mountains and extensive plains at very 
different levels, arc obstacles which would requite 
nil tlio activity of a rich and well governed nation to 
smootti or to subdue. 

Little, however, could be expected from the en- 
feebled and corrupt despotism into which the go- 
vernment of the Spanish Bourbons had settled after 
some fitful aims at improvement, which a court in- 
trigue or the death of a minister was sure to defeat. 

Yet, it is but justice to say, that the only progress 
which 8()ain has made, since the time when the fo- 
reign infiuence of her monarchs, and the discovery 
of America, gave her a false appearance of internal 
vigour, has taken place under the present dynasty. X 
How much was done for the encouragement of agri- 
culture, in the reign of Charles IIL, may be deduc- 
ed from the fact that, whereas that monarch found 
Spain under the annual necessity of importing coni § 
to the value of one hundred millions of francs, the 
deficiency was found so far reduced under bis suc- 
cessor as to be supplied, in the more favourable 
years, at the cxpence of only fifteen millions of the 
same money. || 

How truly the necessity of importing corn arises 
from the want of easy communications between the 
provinces, appears from the average crops which, 
as we learn from the dcmi-officicd authority just 
quoted, amount to more than seventy millions of 
quintals by weight.lF In the kingdom of ^ragon, 
there is an annual surplus of 388,000 cahices 
(2,910,000 bubhels) of corn. •• The incorrectness . 
of Spanish statistical documents is, however, so evi- 


* In the comparison of the Portuguese provinces it must be remembered, that Extremadoura includes 
llic adventitious population of Lisbon. 

' f Capmany, Qnestiones Criticas. 

t See a Memoir of the Count of Fioridablanca, published by Archdeacon Coxe as an Appendix to the 
Ist volume of his History of the Spanish Bourbons. ... . 

§ The quantity of corn supposed to be imported yearly into Spain is sixty millions of fanegas, or one 
thirteenth of the whole consumption. (Jpon a rough calculation, two fanegas arc equal to three bushels. 

II Histoire de la Guerre d'Espagne contre Nap^eon Buonaparte^ pur une commission ^offkiers dc toutes 
armes ^lahlic h Madrid auprhde S. Ex, IcMinistrc dc la Guerre : iraduitede I’Espagnol, avec notes et edair* 
cissements par un temoin oculaire. Tome 1. Introduction, p. 120. , 

% Ibid. p. 118. ‘ . 

Antilion, upon the authority of a Memoir which obtained Ihe prize in 1799 from the Aragonese Socie- 
ty. Gcograjia de Kspana, p. 151, 2d edit. 
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ipaii djOiit, that it would be ra«li to admit any inferences 
^rrom them implicitry, or to (heir Tuii extent. Yet, 
it cannot be doubteJ, that, in yeara of abundance, 
the produce of the interior is oflen allowed to 
waste, while corn is imported from Africa and Russia 
at a cheaper rate than tlie native produce could be 
sold for on the coast. 

The benetits of the exportation of wine, which are 
now limited to some of the provinces bordering on 
the sea, might be extended to more tiun one-half of 
the country if, by means of canals or navigable 
rivers, that article could be transported to the coast 
at a cheap rate. But the luxuriant vineyards of 
Andalusia, not in the imnicdiate vicinity of the wa- 
ter, are of little advantage to the owners ; and the 
juice, which might ferment into a variety of exqui- 
site wines, is often thrown away, when the small 
quantity, which will supply the demand of a very 
limited district, has been collected in the cellars, 
inujujii N.i. The water carriage in Spain is reduced to the in- 
yiiSduon/ considerable portions of the intended canals of Ara- 
gon and Castille, which have been constructed ; to 
the slow and laborious navigalioii of the Kbro from 
Zaragoza to ffortosa, performed, almost exclusively, 
for the conveyance of wheat ; and to tlic floating of 
timber dpwn that river, the 'fagus, the Xiicar, the 
Seghra, and the (iuadalquivir. This last river, on 
winch a steam-boat, built and tvorked under the di- 
rection of a British engineer, ailoids, of late, an easy 
and speedy communication between iioviJIe und iiaii 
L6car, is the only one from which Spain derives any 
coosidcrabic advantage in point of trade. 

it may be reckoned among the unfortunate coiii- 
hiuation of circumstances which have hitherto ciieck- 
ed the internal pro,<perity of Spain, that the navi- 
gable part of its finest rivers belongs to another 
kingdom. Tiiu Tugus and the Douro may be said 
to exist for the exclusive advantage of Portugal. 

During the short and ill-futed union of the two 
peninsular crowns, the engineer Antonclli under- 
took to open the navigation of the Tagus as far- as 
Toledo, and completed that useful work in 1.058. 
After the separation of Portugal from Spain, seve- 
ral plans have been presented to the Spanisli go- 
vernment for removing the obstacles which obstruct 
the bed of that river from Alcdntara to Tolctlo, and 
even from the latter town to Arunjuez, which, by 
means of canals, was to be joined with Alcala. Sur- 
veys were made by order of the government, from 
whicl), as Antillon observes, no benefit accrued to 
tile country except an accession of topographical 
knowledge, and the fruitless conviction that the 
communication of La Mancha with the ocean was 
opposed, chiefly, by moral and political obstacles.* 

The Ebro, under the Roman dominion, is said to 
have been navigable up to' Logrono, a distance of 
65 leagues inland. In the twelfth century, the F.m- 
peror Don Alonso ordered gallies to be sunk near 


IN. 

Zaragoza, as a defence against the Moorish navy. 
Zuilta relates, that, in the fifleeoth century. King ' 
Don Juan sailed down the Ebro from Navarre into 
Aragon. We find, however, the Cortes of the lat- 
ter kingdom, under Charles II. of Spain, towards 
the end of tlic seventeenth century, deliberating up- 
on plans for expediting the navigation of the i%ro 
neui the scu. A survey was made for the same pur- 
pose in 1788, but with no practical result. The 
grand canal of Aragon was ut length begun under 
.Charles 111., the grandfather of the present king ; 
and were it completed, it would stand a splendid 
monument of the spirit of the nation.f It is, how- 
ever, much against the practical utility of the pub- 
lic works undertaken in .Spain, that, by a natural 
disposition of the people, tliey arc all begun upon a 
scale which would require the wealth and power of 
imperial Roniq for their completion. The little that 
exists of the canal of Aragon might, if we believe 
Antillon, compete with the works of that period ; 
but, instead of reaching the sea through the Ebro, 
and terminating in at\ artificial harbour, us was in- 
tended, it has been carried on for the space of eigh- 
teen leagues only, and contributes but little to the in- 
ternal navigation of the country. Whether it is more 
favourable to agriculture, by the copious irrigation 
which it affords in its course, is, we find, a point in 
dispute among the Spaniards. Jovellanos, in his ex- 
cellent In/ormc sob m la Lvy Agraria^ mentions the 
farmers’ complaints against the canals for irriga- 
tion. It ib hard, indeed, upon all land owners within 
a certain distance to be forced to pay a tax for irri- 
gation, whether they have or not the means, the skill, 
or the inclination, to avail themselves of the proffer- 
ed benefit. J The farms, for instance, near the canal 
of Aragon, from Zaragoza to Sdstago, pay one- fifth 
of their corn, and onc-seventh of all other produce, 
for irrigation. Lands newly brought into tillage 
pay only onc-sixth of the corn, and onc-eighth of tlic 
other produce. 

Such complaints, it seems, wore louder in the 
vicinity of the canal of Castillo, where the SpanLsh 
practice of allowing the fields to lie fallow every 
other year was still adhered to, notwithstanding the 
abundance of water § This canal begins at Aldr 
del Key, in the province of Burgos. It is fed by 
the Pisuerga, whose right bank it follows till it joins 
that stream on the limits of the kingdom of Leon. 

It then runs to the south and south-west, crossing 
tlie river Cicrza> and proceeds 011 its right bank till, 
passing through the Carrion, it turns to the west of 
Palencia, and terminates in the same river. The 
small canal of Campos, running more to the west, 
Joins that of Castille to the north of Palencia. 

According to one of these gigantic plans with 
which the Spanish government have often amused 
their vanity, providing, as it were, in the magnitude 
of the enterprise, a ready excuse for their inactivity. 


* Antillon, Geogr, dc Espana^ p. 1^2. 

f The canal of the Kbro was begun under the Emperor Charles V., but being soon discontinued, tlie 
present canal is, properly sneaking, a modern work. 

Jovellanos, Ley Agraria, p. . § Ibid. p. 
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Siwin. the canal of Castille was to reach the sea at San tan- 
der, through the river Cam6sa, through the Ehro, 
near Reynosa, and finally through the Hesaya and 
the I*as. From its present termination near i^ulen- 
cia, it was, on the other side, to reach Valladolid, 
to strike ofl' from the Duero, in order to join the 
Adaja, and then to follow the Eresma as fur os Se- 
govia. From thence it was to be directed to the 
canal of Aragon, and thus to unite the ocean with 
the Mediterranean, across the kingdom. Don Ra- 
mon de Fignatclli, the engineer who superintended 
the works of the canal of Aragon, laid the plans of 
this immcnbc work before Clhiirles JIT. whose sanc- 
tion they received. We must, however, remind the 
reader, (hut the only traces which exist of this 
mighty dream attract but faintly the notice of the 
traveller, near Rurgos, and in the vicinity of Ma- 
drid, where the head of one of the intended 
branches extends for four or five miles almost un- 
disturbed by barge or boat 

Such are the elfecls of a despotic government, 
even in Us kindest moods, and when it, fairly and 
honestly, means to promote the good of its subjects. 
Unwilling to consult, and uoai)le to n»certuin the 
real o[)ini<m of tlioso immediately concerned in the 
result of its measures, it moves with ponderous 
haste towards the object which dazzles Us eyes, of- 
ten crushing in its way those it meant to relieve. 
(''om))laints are heard at length ; whicli, joined to the 
exhaustion attending all unnatural exertions, never 
fail to put the despot in a passion with his subjects, 
and make him repent that lie ever was so good and 
gracious as to try to improve their condition. 

Had the Spanish farmers of the different pro- 
vinces been fairly heaid hel’ore their lands were in- 
discriminately drenched, in virtue of a royal decree, 
the treasure which was thus mi'^peiU might have 
been employed in opening roads across the pro- 
vinces, by means of winch the value of their crops 
would have risen at once. Rut the purblind pro- 
jectors of these .schemes forgot every circumstance 
of the case, except that, in the provinces bordering 
on the Mediterranean, irrigation increased agricul- 
tural produce. This was enough to convince them 
that it would have the same elfect in the centre of 
Castille. The farmers declared, however, that the 
abundance of water deteriorated their lands; and, 
though much abused for their ignorance, they pro- 
bably w'ere in the right. Yet, supposing tliat irri- 
gation could double their crops, they still had good 
reason to complain that, under the burden of an ad- 
ditional tax, the abundance of corn only lowered the 
price in the small district which formed their mar- 
ket ; and that living, ns they do, at the distance of 
many miles from their fields, they could not be.<itow 
that constant labour and attention, which alone 
might enable them to raise a yearly crop on the 
same soil. 

Wiuuof adverted to another of the groat 

Uiiral To- obstacles which oppose the agricultural wealth of 

pulntion. Spain. The want of rural population, and the great 
distance of the farmers' dwellings from their farms. 
Independently of the loss of time and strength aris- 
ing from a walk of four or six miles before the day's 
work is begun, there are long periods in the year 
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when the fields are scarcely visited by the owners, Spam, 
generally gentlemen farmers, and but seldom by the 
rustic, who acts as steward. Field work, in f.iet, i.s 
not continued throughout the year, but hastily und 
slovenly performed, at the sowing und the reaping 
season, by large parties ol* labourers, for whose ac- 
commodation, in farms at considerable distance 
from any tovi*n, there is a building not unlike a large 
barn, wliicli afi'urds a promiscuous shelter to man 
and beast. Rands of ploughmen, with thirty or 
forty Learn of oxen, are seen at the beginning o!' 
winter, slightly turning up the sods in ihc lieivls 
which have lain fallow the preceding year. Tiie 
sowers walk slowly behind them, scattering the i^eed 
by liandfuls, of which, part is picked up by the 
large flocks ol* birds which liover over those exten- 
sive solitudes, and part prevented from taking root 
by being improperly lodged in the earth. The har- 
row is hardly known in Andalusia, and weeding is 
an operation seldom resorted to. The corn-fields, thus 
abandoned to the influences of the climate, and the 
rank luxuriance of the soil, present, ut the approach 
of summer, the colours of the rainbow to the e\e of 
the traveller, whu, but for the absence of all hiiiiian 
habitation, might easily mistake them for ilowei gar- 
dens. We are, it is true, describing the Andalusian 
method of farming, with which we are best uc(|uaii\t- 
ed ; but, with the exception of Murcia, V'alencia, and 
Catalonia, on the coast, and part of Aragon, in th(‘ 
interior, we have reason to believe that agneulture 
is neither better understood nor practised than jn 
Andalusia ; the mismanagement of whose extensive 
and fertile plains has, by far, the greate.st share in the 
agricultural disadvantages of Spam. Indeed, Anda- 
lusia und Aragon, alone, might, under an active and 
enlightened system of tillage, supply the whole coun- 
try ivith corn. 

It was once proposed to the Spanish government rmjiLis i. i 
to distribute the uncultivated land, amounting to aiix Kmimu. 
large proportion of the wliole country, among such 
of the nativcb as were disposed to bring llieir lots 
into tillage, 'fbis measure, it was hoped by .lovel- 
lano.s, wmuid tend to a wider and more ctpiul di.stri- 
hution of the Spanish population, now crowded in 
towns at great distances from each other. Rut it is 
thirdly le.«is difficult to alter the original and con- 
firmed constitution of the body politic than of the 
animal frame. The constant state of warfare against 
the Moors obliged the Spaniards, from the earliest 
period of that protracted struggle, to live in larg;j 
towns, where they might find security against the sur- 
rounding enemy. The necessity also of arming the 
whole male population saved Spain, it is true, from 
that degraded state of vassalage, which so long op- 
pressed the greatest portion of the people of Europe ; 
but the want of a class of men bound to the soil, und 
forming part of the agricultural stock of their mas- 
ters, prevented the existence of a numerous peasant- 
ry, which, being spread over the country, might, in 
tlie course of rime, obtain their emancipation, and 
become the fathers of a free and happy agricultural 
population. 

Under lhe.se circumstances, all schemes to alter 
the form and character which the «rowrh of cen- 
turies has given to civil society in Spain, must prove, 
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sjMiM, ^ve foar, vain and viMonary. It is not in the power 
of man Fuddcnly to eonveit the idle and degraded 
inlmbitants of l.irge ('iiies into Kober and indu.'^trioiis 
l‘.irmers ; nor, e\t n il’ tluit were possible, could such 
a nation fii.d means to furni.sh the home colonist 
with stock and implements, us well ns support', till 
the new broken land should yield enough for their 
nialntenance. INIeri will soon find their way to every 
spot, where either nature or the aggregate industry 
of’ the people that inliahit the country, affords them 
the means of living by moderate exertion. When- 
ever tlic Spanish government shall have opened an 
t'lisy communication between the central provinces 
and the coast, and joined every important town in 
the peninsula by cross roads — when the means of 
internal tralKc shall have opened a market for the 
produce of the soil — when the Jaws which fetter the 
iiulii'^try of the Spaniards shall have been repealed 
Jong (‘nougli to allow them to perceive their real in- 
lerc''ts, and to exert themselves with the steadiness 
and confidence of habitual freedom, then, and not 
heioic, will the productive power of their land he 
('.liled into action. Cultivation will gradually spread 
from the insuHlted spots which it always pre>ents in 
its fiiat stages; towns will join hands aero.ss deserts, 
and nuMi will start up as it w’ere Irom the furrows — 
a riiiih, we believe, recorded in fable by primitive 
philosophy, and placed in the light of demonstration 
iiy that winch is the boast of our own times. 

\\ 11)11 ; V. . ISeforc w'c close this part of our article, wc cannot 
I'n M " mention an obstacle to the prosperity of 

rr.»j..r\. •‘’'pittiish agriculture, wiiieh, limited as we arc for 
space, we would pass over in silence, w'crc it not a 
curious instance of the influence of national circiim- 
sUnecs upon ideas and sentiments which habit often 
rejiresents as natural and invariable. 

'file rights of property in land, wliercvcr the feu- 
dal system has existed in full vigour, ore so exclu- 
sive and peremptory, that it must surprise an English- 
man to learn, that there are hut very few spots in 
Spam which the landlord can call his own, from the 
nioniLMU he has housed the harvest. The riglit of 
(hiving cattle into the stubble-fields is claimed and 
maintained with great obstinacy, not only by llie 
powerful association of owners oi' Merhw flocks, call- 
ed La Mesta, but even by the poorest individuals. 
1 'he arable land of Spain becomes, in fact, a vast 
common, every year, to wbicli the lord has no more 
riglit than any one else. The privilege enjoyed by 
the Andalu.««iun farmers of inclosing one-ninth of 
their fields from Michaelmas to May-day is, accord- 
ing to Jovellanos, w'ho was for some 3 ears a judge in 
the Supremic Court of that province, the source of 
perpetual law-suits , — u proof ot the impatience with 
which it is borne by ilie mass of the people. 

If we sick the origin of a prejudice so injurious to 
agriculture, so incompatible with every improvement 


in husbandry, we shall find it in the peculiar state of 
the eountr) to which we have attributed the want of 
a luryl population. The Spaniards, while recovering 
their country from the Moorish usurpers, could 
hardly consider any land ns properly their own but 
what they had inclosed within the strong walls of 
their towns. All that the furmers could wish for 
was to escape an inroad of the enemy while the crops 
were on the ground. As they could not tiiink of 
inclosing or impioving any particular spot, they 
cared not whose cattle picked up a scanty feed upon 
their stubble fields. When, by the gradual ri treat of 
the Moors, the rights of exclusive property upon 
land might have been asserted by the owners’, their 
v(?ry limited knowledge of agriculture did not allow 
them to see the advantages which might be derived 
from inclobures. 'J'lius, in the course of centuries, 
the geiHTiil light of pa'-lurc was established, which, 
from the immediate, though paltry, advantages it 
confei^ on the niiillitiide, will, we fear, be found 
among the most intraetuble prijiidice.s of the Spa- 
niards. 

(lonnected with the ignorance of the advantages 
arising liom the exclusive rights of property in land. Sin 
are the exoihitant privileges which the Spanish laws 
have granti'd to the owners of migratory or Merintt 
flocks, brum the moiintams of Leon to the farthest 
limits of I'Wlremadura, the members of the Mc.sla, an 
afcsoeialioii composed of the wealthiest (irandees, 
genth'men, and religious bodie.^', have a right to graze 
their sheep on a broad belt of land called ('aMada, 
giadiially and slowly changing their stations, as the 
mild winters of the south clothe the earth with grass, 
or the heat of summer thaws the snows of the Leo- 
nese mountains, 1‘he privileges of this body arc de - 
fended and enforced by a court of judges created for 
that purpose, and in the appointment and pay of 
the McAfa, w ho, with a numerous host of dependants, 
are llu! terror of the agriculturist wherever their ju- 
risdiction extends. Lunds upon this pastoral road 
ore scarcely tlic property of any but these formidable 
sliepherds, who fix the price of pasture, obtain it 
by eonipul.^ion wheievcr it is found, and look upon 
fanners and their labours as the natural rivals and 
iiTipcdinimits to tlicir gain.s. I'he total of Merino 
sheep wa.< ealeiilated in 1808 at six millions. A 
great part of that number were stationary in the dif- 
ferent provinces, the rinenc.ss of the wool depending 
entirejy upon the breed, and not on the change of 
soil. 

Since Spain, however, .seems to have no chance of 
becoming a manufacturing country, and must de- 
pend for wealth on her natural productions, we rendi- 
I3' agree with Jovellanos* ns to the necessity of en- 
couraging the growth of wool, an article which, for 
centuries, has constituted one of the main resources 
of that kingdom.f To balance the contending 


♦ Jovellanos, /.ey Agraria, p. 47. 

f The importation of the Merino sbeep from England into Spain is a fact recorded both by Spanish and 
English authorities. It appears to have taken place at three different periods. I'he liachellor Eernun 
(hinicz de Ciudad Real, physician to John IL of Spain, says, that ** the office of Judge of the fiesta had 
always been conferred on honourable Hidalgos.”-—** The first (he continue^) was liiigo Lopez de Orosco, 
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claims of the pastoral and the agricultural interests 
' in Spain, must be the work of time under a n 
legifrtuturc. 

IV. We have, in vain, tried to procure a <jatisrac- 
tory account of I he slate of commerce ainl induMry 
in Spain. All we can find in tlie hooks which we have 
consulted amounts to little more than general coin* 
plaints upon this topic. The only Mibstaiilial fact 
coni.iiiieil in the first volume of the flislo?!/ of the 
late lyar, pLihliithed by the government of Ferdinand 
VII., is that, in 180S, iho annual exports of Spam 
were to the imports as three to seven ; the value of 
tlie former amounting to seventy-live millions of 
francs (we leave the denomination unaltered), while 
the latter ro'^e to one hundred and twcMity-live mil- 
lions ol'llic same money. “ In ISO'J (say the^e oifi- 
cial hi^roiians;,* the produce of our industry was 
calculated at three hundred and (ifty millions of 
francs ; bur. it was soon reduced ro mucli less in 
eonstMjiienee of the maiilime war (with England), 
and the iii ilversatious of the Frinee of the Feace. 
'file elleets of these ehe<‘lvs wore the more felt, as the 
remiltances from the Americau colonies were iii- 
adcfjufite to cover the deficit. Oar indu.'itry in 1808, 


rcprc.«rnteJ by the amount of its produce, was to 
that of France nearly as seven to forty.” 

“ Our coiiimerce in 180‘i, soon after the p. aee 

of Amiens, was to that of France as two to three 

such, at lea-t, is the result of the atiitislical doeu- 
meiifs puhlislied by tlic continental powers at that 
period. Hut according to the more accurate tsii- 
niati! presented to government by *VIr Canga Ar- 
guelles, in the proportion was that of twenty- 

eight to one huiulred and eighty-two, which, in fact, 
di tiers but little from the preceiling.” 

“ VMien (ireat Hritain declared against us, in the 
following year, uur commerce, whicli was just be- 
ginning to recover from the losses of the past war, 
may be said to have received its death wound. Our 
mercantile companies, then the most powerful in 
Europe, f w'cre ruined by llic general slagnaliiui of 
trade, by the largo and freejuent loans made to a 
governineut, wim never paid either interest or prin- 
cipal. ^ iUc Phihpptnc Islands Compani/, whose funds 
were immense, failed to the amount of six millions 
(ol francs). The Deputation of' the five (hik'Mios 
of Madtid, well known to all Europe for its credit 
and w'calth, was ruined, partly by the inactive stale 
ol our industry, partly by the iinauciul operations 


whom King Don Alonso (XT.) appoinled to that olficc when the sheep were first brought from England 
in the (\irracks.” {Cniton Epistolary Letter 7.‘id, dated 1 MJT.) 1'ho appointment of liiigo Lopez was made 
in (iX’e a note to the (dijoniele of Peter the Cutely p. fiO. iMudrid, 177!)’) Tin* second importalioii 

was 111 the FLign ol Henry ill. of Cu'^tille, and lormed pait of tlie marriage portion of his wife, C'atharine 
I’lantagenet, daughter of .John of (iaimt. (See IIEto, la de la Viila ij Ifcchos del Hey Don llenuauc Tvrcew 
de ('astiUui por (Jil (loiizulez Davila, p. IJ.) This marriage was cekbraied in 188S. (Ih. p, i.) Tile 
third impoitation iv mentioned by Holinslied {Vol II. p. ti(i8), who lelates that, in Mfif), Edward IV. ol 
England concluded an aniilie and league with lleiirie King of Castile, and .John King of Aragon, at the 
concluding whereor he granted licence kir ccriaine Coltesliolde slieepe tube transported into tlie counlrie 
ofSpaine (as people report), wliicli have lluro so multiplied and increased, that it. hath turned the commo- 
ditie of England much to the Spani'-h profii.” Stowe (p. l li)) n-peals the account of Ilolinshed ; but add.-, 
that “ long ere this were sheep iii Spaine, as may appeare by a patient of King Henry ihc Second, the .11 of 
Ins ruigne, granted to the weavers of l.ondon, that if any cloth were found to be made of Spanisli wool 
mixed with iM'glish wool, the .Maior of London slionld see it brent.” 

From this regulation of Henry II., It may be iidernd that Spanisli wool was, at that time, inferior in qua- 
lity to i'.iigli-h wool, and tins collclu^ilm is conlirmed by (\ipmany, wlioreminks, that, till the middle of the 
lifteenth eenlury, the Spanish wool could not be brought into coiiipclilion with that of England, for the fine 
iiianulacturcs of Florence and Flanders ((lue^iiones Cnticasy f» ; which again agrees with llic com. 
plaints of Stowe, Harrison, Speed, and Sir Hiehard Baker, that Spanish wool was so much improved in 
their days as to rival that of England. 

It cannot, however, be doubted that the travelling flocks, called Tra^hnniantes, w'cre known in Spain 
long before the iiiiportiition of sheep from Inigland ; as the Cunetjo de la Mestay which was created for the 
preservation of tlicir jirivileges, possess a eliarler d.itt?d ^2d of September (See (luadenio de la Mesta.*) 

'1 lie custom of clunging the stations of the flocks accoiding to the .»<easons, the Spaniards must Iiave 
derived from the Romans who.se practice on this point of rural economy is thus described by Varro ; “ lllie 
(oves) in .saltibus (jinc pascuntur — et a tectis abeunt longe, portant seciiiii crates ant relia qiiibus coliortt.s 
in .sohtudmo faeiani, cu'teraque utensilia; longe euim et late in diversis locis pasci solent, ut multu mdlia 
alisint s.'Cpe hyberi-.e paslioiies ah astivis. ICgo \ero scio, inquain, nani niilii greges in Appulis hyberiiubant 
qui in Reuliiiis monlibus mstivabant.” J)e lie Jlusi. Lib, II. c. ii. 

• For 8u* mofit v.'iliiablc part ot this lii'itnrLcal iiifonnatidti wc acknu\\kd{;c ourat’lvts imlcbud to ilio friendship of .Tolin .\lkrj, 
Fsq. of Dulwuli Collfgi'. 


• Introduction, p. J2.‘l, et scq. 

t 'Hie military liisiorians seem not to have recoilecteil the existence of the East India (aimp.iny, in 
England. It is certainly to he regretted that liahii.s of inaccuracy and exaggeration still prevuu too much 
among the Sjianish writers, especially upon subjects connected with national Iccfmg 
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uf our ministera. Neither the National Bank of The power of making laws is vested '* in the Cortea 
''»«» Carlot, which opened with a capit^ of seventy- jointly with the King." — In describing the class of'*^'^ 
five millions (of reals, about seven millions and a Spaniards who enjoy the privileges of citizenship, 
half Sterling), nor the lioyal Maritime Company, persons “ reputed of African origin, either by the 
created in 178y> could realize their objecU, or even father or the mother’s side,'* are excluded. A simi- 
preserve their funds, -which were soon drained, to lar exclusion is given to Spaniards who obtain nntu- 
iill the strong chests of the Favourite, or spent in ralization in another country, or who, without leave, 

France for the support of armies which were, at no absent themselves five years from Spain. The only 
distant period, to be employed against us." basis for tlie number of representatives in the Cor- 

“ The failure of remittances from Spanish Ame- tes is Population, to be taken from the census of 1797, 
rica, the enormous subsidies which we paid to till one more correct can be made. For every se- 
I'rance, and the ruinous measures by which the an- venty thousand souls there is to be one deputy in 
tiual deficito were met, exhausted the treasury, and the Cortes. The returns of the members are 
put on end to public credit. No funds were safe by three successive elections. Fvery parish ap- 
from the hands of the Favourite. The capital of the points electors for the district to which it belongs, 
bank, that of the Monte dr Pirdad, the judiciary These repair to the chief town of the district ,o 
deposits, the pauper’s fund,— all was seized by scr- choose another set of electors, who, lastly, meeting 
vile ambition, that it might support injustice, and in the capital of the province, make the final ap- 
prodigulily. The plans of internal navigation were pointment to the Cortes. The Cortes is triennial, 
forgotten, the public works then in progress were No member can be elected for two successive re- 
suspended, and those that had been concluded were presentations. No debate can be carried on in the 
left to decay for want of means to repair them.” presence of the king; his ministers may attend and 

The government, wholly intent on guilty schemes speak, but are not allowed to vote. There is a iicr- 
of momentary advantage, not only neglected the inanent deputation, or committee' of the Cortes 
country whose interests it was their duty to pro- composed of seven members, appointed by ihe 
mote, but actually increased the obstacles which whole body, before a prorogation or dissolution 
were opposed to her industry. Customhouses were whose duty is to watch over the executive, and re-’ 
found in every direction, the roads were crowded port any infringement of the constitution to the 
with revenue officers, and tolls were levied, at every next Corfe.s. Jt also belongs to them to convoke 
step, upon travellers. The merchants were com- an extraordinary Cortes in the cases prescribed by 
pelted to make declarations injurious to their into- the constitution*. ^ 

rest-*; and, when they hod gone through ten thou- The powers of the Cortes arc chiefly these; Isf 
sand vexatious forms, they could not yet feel se- To move and pass the laws; and to interpret and 

cure, or beyond the reach of the fiscal vultures." alter them when ncce.-.sary. ‘2d, To administer the 

constitutional oaths to the King, the I’rincc of As- 
UivcBt Ills- V. Such was the state of Spain in 1808, when the turias, &c. 'id, To determine any doubt or fact re- 
tory. ambition of France, and the dissensions of the royal lativc to the succession. 4.</<, To elect a regency 
family, brought her to tha^ dangerous crisis, of and define its jiowerB. 5th, To make the public re- 
which the extraordinary events of the Iasi fifteen cognition of the Prince of Asturias. 6//I, To ap- 
years arc not sufficient to point out the issue. We point guardians to the king while a minor. ’ 7//;, "tJ 
must, however, refer the reader for a sketch of that approve or reject treaties previous to ratification, 
part of Spanish history to the Article Grkat Jim- 8//i, To allow or refuse the admission of foreign 
TAIN in this Supplement f and attempt a more de- troops into the kingdom. fU/i, To decree the erra- 
tailed view of the period beginning with the return tion or suppretsion of offices in the tribunals csta- 
of Ferdinand VI 1. from his captivity in France, and blished by the constitution, ns well as of places of 
ending in the invasion of the French army in 1823. public trust. lOM, To fix, every year, by the 
jNiw Const!- The hopes which had induced some of the most king’s proposal, the land and sea forces. U/h To 
iwtion of enlightened Spaniards to join in the popular struggle regulate the military code in all its branches. 12M 
’I’*'"- against the establishment of Joseph Huonaparte on To fix the cxpcnces of the government. l3</i, Toim- 
the throne of their country, had been crowned with pose taxes, contract loans, and direct every tiling rel 
success on the publication of the New Constitution, lating to the revenue. 14M, To establish a plan of 
at Cadiz, on the 19 th of March 1812. public instruction, and direct the education of the 

By one of the first articles in that code, the sovc- Prince of Astuiias. 15/h, To protect the political 

reignty is declared to reside essentially in the na- liberty of the press. 16</i, To enforce the respon- 

tion, which, being free and independent, neither is, sibility of the secretaries of state, and other pereons 

nor can be, the patrimony of any person or family, in office. ‘ 

—All Spaniards, without distinction, are subject Laws may be proposed, in writing, by any one of 
to taxation — “ The religion of the .Spanish nation the deputies. Two days after the motion, the bill is to 
is, and shall be for ever, the Catholic, Apostolic, be read a second time. It is then determined whe- 
and Roman, which is the only true religion.” — thcr the subject is to be debated, or to bo referred 
" The nation," it is added, “ protects it by wise and to a committee. Four days after the bill has been 
just laws, and forbids the exercise of any other voted worthy of discussion, it is read a third time 
whatever.”— The government of the .Spanish nation and a day is appointed for the debate. A majority 
IS stated to be “a limited hereditary monarchy.”— of votes decides the fate of the bill: the members 
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present on these occasions must exceed the lialf of 
^ their total number by one. 

The povrers of the king are, To suspend the 
passing of a laar by withholding his sanction. He 
can exercise this power against any decree of the 
Cortes, for two consecutive sessions ; but is compel- 
led to give his assent if the same law is passed by 
three Cortes successively. 2d, The executive pow- 
er resides exclusively in the king, and extends to 
whatever relates to the preservation of public order 
in the interior, and to the external security of the 
state, according to the constitution and the laws. 
The privileges und duties of the executive are thus 
detailed in the constitution: the King may issue 
decrees, regulations, and instructions, for the more 
cflectually enforcing of the laws ; — it is his duty to 
watch over the administration of justice ; — he de- 
clares war, and makes peace, under the control of 
the Cortes; — he appoints judges to all the civil and 
criminal courts, on the presentation of the council 
of state ; — all civil and military einploymcnts arc of 
the king's appointment ; — he presents to all bishop- 
ricks, ecclesiastical dignities and benefices which 
may be in the gift of the crown ; all by tlic advice 
of the council of state ; — the king is the fountain of 
lio.iour; the army and the navy are at his com- 
mand, and he has the appointment of generals and 
admirals ; — he has the riglit of coinage, and the 
privilege of impressing his bust on the metallic cur- 
rency of the realm; — the king can propose new 
laws, or amciidiiionts to those in existence. — It be- 
longs also to him to circulate or withhold the Pope's 
rescripts and bulls he can choo.se and dismiss his 
own ministers. 

The following checks arc laid on the king's au- 
thority by the constitution : 

l.y/, The king cannot prevent the meeting of the 
Cortes at the periods fixed by the constitution ; nei- 
ther can lie dissolve them or disturb their sittings. 
11 is advisers and abettors in such attempts are 
guilty of treason. 2d, If the king should quit the 
kingdom without the consent of the Cortes, he is 
understood to have abdicated the crown. 3d, The 
king cannot alienate any part of the Spanish terri- 
tory. 4/A, He cannot abdicate the crown in favour 
of his successor without the consent of the Cortes. 

He cannot enter into any political alliance, or 
make commercial treaties without the consent of the 
Cortes. 6i/i, He cannot grant privileges or mono- 
polies- 7/4, The king cannot disturb any individu- 
al in the enjoyment of his property, nor deprive 
him of liis personal liberty. If the interest ofHhc 
state should require the arrest of any individual by 
virtue of a royal order, the prisoner must be deliver- 
ed over to a competent tribunal within eight and 
forty hours. 8/4, The king cannot marry without 
the consent of the Cortes ; he is supposed to abdi- 
cate the crown by taking a wife against their will. 

The Council of Stole is composed of forty indivi- 
duals, viz. two bish1)p8, two priests, and four gran- 
dees ; the other thirty-two must not belong to any 
of these classes. The members of the Council of 
State shall be chosen by the king out of a triple list 
presented to him by the Cortes. The Councillors 


of State cannot be removed without a trial before 
the Supreme Court of Justice. Their salary is fced 
by the Cortes. The functions of this Council of 
State are to advise the king on all important matters 
of government, and especially upon giving or refus- 
ing his sanction to the laws, declaring war, or mak- 
ing treaties. The king, besides, cannot bestow any 
ecclesiasticai benefice, or appoint any judge, but at 
the proposal of the Council of State, who, upon 
every vacancy, are to confine his choice to one out 
of three individuals, whose names *hey are to lay 
before his majesty. 

The Jaws for the security of .personal liberty arc 
these, Isf, No Spaniard can be imprisoned without a 
summary process, wherein he is credibly charged with 
the infraction of some law which subjects the of- 
fender to corporal punishment ; 2d, The arrest can- 
not take place without the warrant of a competent 
judge ; 3d, l^risoncrs are not to be examined upon 
oath ; 4/4, The gaoler shall keep a register of the 
prisoners, expressing the warrant, and the alleged 
cause of his confinement. 

Such are the main articles of the Spanish Consti- 
tution I a production which, considering the circunr' 
starioes of its appearance, highly deserves the atten- 
tion of the politician and the pliilosoplicr. Spain 
had been for ages under the niost effectual restraints 
which can be laid on the human mind, to prevent 
its dwelling upon subjects connected with the autho- 
rity of civil and ecclesiastical rulers. Few Spaniards, 
out of the learned professions, devoted any part of 
their time to reading. The knowledge of the clergy 
was generally limited to scholastic divinity, as that 
of the lawyers fo the forms of the civil courts. A 
small proportion of both classes had privately ven- 
tured to look beyond the bounds which church and 
government had set to their speculations, and, 
books being smuggled from France, an inconsider- 
able number were became initiated in the principles 
of the French Philosophical School. The seeds of 
doulit and dissent, in matters of religion and policy, 
had greatly spread for the last forty years ; but the 
bulk of the nation was still without a thought on 
these subjects, and blindly followed the impulse 
which time and habit had given them. The events 
which dethroned Charles IV. had no farther broken 
(hesc habits than merely to shew the people how ef- 
fectually they could oppose their own will to the 
constituted authorities. But their loyalty was not 
impaired by their successful efforts. The name : of 
Ferdinand VII. was the great bond of union which 
preserved the Spaniards from anarchy. To defend the 
authority of the crown was the only object of their 
general insurrection ; and, having deposited its un- 
bounded powers in the hands of a few, the people 
retired to their homes, setting no limits to their 
obedience. > 

Had not the progress of the French armies dis- 
persed the Central Junta, and concentrated the fu- 
gitive patriots at Cadiz, it is more than probable 
that the Cortes would have been assembled accord- 
ing to the ancient forms, and that the privileged 
classes, supported by the majority of the nation, 
would have defeated any attempt to alter the old 
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Spain, constitution. But Cadiz offered to that party, 
whlfch has been since known by the name of Liberal , 
the most favourable opportunity of striking a deadly 
blow at the very root of the monarchical power, un- 
der which they had so loqg groaned in hopeless, 
yet silent, restlessness. 

rolitiwil From its maritime position, its commercial intcr- 

( mIu!^ and the foreign extraction of many of its inha- 

bitants, Cadiz has, at all times, exhibited a scene of 
life so ditferent from that which strikes the observer 
in the interio.-*, that, upon entering its walls, he 
might imagine himself suddenly transported out of 
the kingdom. There, instead of the national pre- 
judices in favour of birth, he might perceive the 
pride of wealth, and an ill disguised impalienec of 
all other claims to respect and influence, if the 
rich merchants decked themselves wuth the mark'* of 
distinction nO eagerly eoveletl hy Spaniards, they 
still n'ore them without e.ise or satisfaction. ApfSa- 
rcntly raised hy these externals to the ranks of the 
old titled gentry, the new marrpiis or knight still 
found himseli hut little removed above those of his 
former condition. He coiiM not meet with the he- 
reditary deference which the CabaUno of the inte- 
rior found in the labouring clashes. Cadiz, in its 
days of prosperity, had no poor; for, while a stream 
of wealth was poured iu fiom the American colo- 
nies, the sea forbad its [)opulation to spread beyond 
the limits of eomforfahle suhsistenee. The line of 
distinction between the higher and the lower classes 
w'as, therefore, less marked than in other large 
towns of the peninsula; and, when the season of 
mercantile prosperity was over, os the depression 
was general, it left the various classes at tiie same 
proportionable distance. Cadiz, unknown to herself, 
cherished, in fact, a republican spirit. The line 
W'liieh divided her rich and her poor, her workmen 
and their employers, was almost imperceptible when 
compared with the gulf of prejudice and pride which 
separated the intrehant from the grandee. Thus, 
undivided by jealousies of rank, and feeling in com- 
mon tliiit impatience of political superiority which is 
inherent to the human heart, the people of Cadiz 
were ready to greet any prospect of change iu the 
monarchieul and aristocrutical system of the country. 

All that was wanting to bring these dispositions 
into' action, and give them a definite aim, was 
driven into Cadiz by the advance of the French 
armies within sight of its walls. Madrid had, for a 
long lime, been the resort of the most enlightened 
Spaniards; the only spot where persons, who had 
embraced Liberal principles, could feel the oppres- 
sive yoke of religious tyranny somewhat eased on 
their necks. As they generally belonged to that 
numerous class of the >Spanisli gentry who look up to 
the patronage of government for the means of sub- 
sistence, the court drew them together from the 
provinces. On the prospect of the political changes 
which the captivity of Ferdinand opened to tlje 
country, these men attached themselves to the Ccm- 
iral Junta, and finally followed its members in llicir 
6ight from Seville to (!adiz. Tliitiier, too, flocked 
all the stragglers of the philosophical party ; and, on 
the dissolution of that duil^ dilatory knot of ill assort- 


ed men, who, under the veil of dignifled gravity, ^^psin. 
had for a time concealed their unfitness to direct the 
nation; the Spanish speculatists found themselves in 
the midst of a population highly disposed to listen to 
their doctrines, to embrace their views, and consti- 
tute them the organs of the new laws which were 
to remodel the kingdom. 

The majority of the first Cortes being composed t'lvaramr 
of. the class of men whom, by anticipation, we have 
called Libcrales, the project of a Constitution was im- ot’ii.t-conbir. 
mediately sot on foot, and a committee of the ablest tutiur:. 
memhers appointed to draw up the fundamental 
code of the monarchy. Such a ta^k, at nil times ar- 
duous, was, in the present circumstances of the 
country, besec with peculiar difficulties. The legis- 
lators, confined within the w'alU of a town where in- 


novations could not fail to be popular, went through 
their ta^k under a strong delusion, mistaking their 
own wishes and the applause of the surrounding 
multitude for tlic sense of the nation. Encouraged 
by the absence of the king, placed beyond any 
check from '.he privileged classes, and tlie weight of 
the landed pro[)crty of the country, it is surprising 
that the framers of the new constitution were not 


more rash than they appear in the code, of which 
wc have laid an abstract before our readers. 


Wc strongly suspect, however, that the authors 
of the Spanish constitution were. less disposed to 
consider the real sense of the nation, than to pre- 
pare, in their code, the most eflectual means of work* 
ing a radical change in the public mind. Ferhap.s 
they despaired of being able, by a more truly 
Spanish system of laws, to make a fasting reform in 
the state. Perhaps they feared that, if a portion of 
the legislative power was deposited in the hands of 
an upper housi', composed of the Grandees and the 
Clergy, it would clog the motion which they wdshed 
to impress upon the almost disorganized machinery 
of the Spanish state. Perhaps they conceived that 
the power, which, in the hands of the crown, had 
been so outrageously abused, could not be reduced 
too much ; and that, since the constitution must re- 


cognize a king, he could not be too strictly watched 
and fettered Wc arc not, indeed, surprised to find 
these views in the authors of the Spanish constitu- 
tion — they were the natural result of their position 
— right feelings exasperated by a long endurance of 
tyranny and misrule. But we cannot, on the otlicr 
hand, give them credit for any degree of that sound 
and practical wisdom which shone in the Eiiglk*<h 
patriots of 1()88. The authors of the Spanish con- 
stitution had, it is true, to reconstruct the state al- 
most from the foundations. But, professing that 
they only intended to re-establish the ancient consti- 
tution of the kingdom, they bad not the ability even 
to preserve its external form. They certainly neglect- 
ed all the old materials. Nor have they shown 
deeper views in the solution of the general problems 
of politics, such as the hasi^ of representation, and 
the form of election. The Spffnihh legislators have, 
on both these points, shrunk at the view ol difficul- 
ties which they wanted cither the knowledge or 
courage to meet fairly. 

On one subject alone the authors of the constitu- 
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SipHin. tion yielded to national prejudice without reserve or 
modification. Tho article on religion is, unfortu- 
nutely, un accurate exprcbsion of the opinions 
which the mass of the Spanish nation hold upon that 
point. Shall we, then, suppose tlie* framers of the 
constitution sincere in tlic profession of the strong, 
lindouhting, dictatorial faith, which bla/cs forth in 
that notable article? Must we not suspect that ex- 
uberance of belief which makes a Liberal party stand 
Catholic sponsors for generations unborn ? For our 
part, we believe it equally imposhiblc that men, 
whose course of reading and thinking liud led them 
to embrace the political principles which have been 
enforced in the Spanish constitution, should approve 
the article in question, as that a nation, Ftill bigoted 
to such doctrines, should be disposed to receive that 
constitution. It has been answered, we know, that 
the political part of the Spanish code was calculated 
to overturn the law concerning religion. But was it 
not to be feared that the reverse might happen ? Or 
was it consistent with tlic wisdom of constitutional 
legislators to combine the most irrcconcileahle prin- 
ciples in the fundamental laws of the state? Had 
they been more temperate and yielding in their po- 
litical views. — had they not alarmed every Spanish 
prejudice by their plan of reform, they might have 
found their religious adversaries less on their guard, 
and gained some ground on the side of toleration. 
But the Spanish constitution was. like one of those 
treaties which w'ily politicians sign with a mutual 
hope that they contain the elements of destruction 
to the Ollier contracting party. The Liberafesy un- 
able to cope with religious prejudice, trusted to the 
operation of democratic principle ; the bigots, cut off 
from their main body within the walls of Cudix, 
clung to their monstrou.s privilege of keeping the 
conscience of every Spaniard in bondage. The Li- 
berales meant more than they dared to express — the 
bigots gained all they w'anled. 'J'hus, while victory 
was apparently on the side of the former, the latter 
held, in the religious intolerance of the country, now 
raised into a constitutional law, tiic strongest pledge 
of a future and more permanent triumph. The 
events which followed the return of Ferdinand must 
convince every impartial judge, that the great moss 
of the Spaniards were not disposed to second the 
views of the Libera les ; and that, if the constitution 
has, at a later period, had influence enough to arm 
one part of the kingdom in its defencei it owes this 
support to the injustice and misconduct of the Court 
faction after the restoration, and not to an original 
attachment on the part of the people. 

Return of The rapid scries of misfortuQcs which had shaken 
r'cnlinund tlic imperial throne of France to its foundations 
VI r. from opened the'^way for the return of the captive Ferdi- 
I' ranee. Hand to Madrid. His appearance on the frontiers 
would, a short time before, fiavc been hailed by his 
subjects with general and sincere joy. But an ab- 
sence of six years, employed by the friends of con- 
stitutional liberty in disseminating the principles of 
political reform, and fomenting a spirit of jealousy 
against the crown, had now created an active party, 
who dreaded the appearance of a monarch, born and 
bred a despot, among a people whose habits were 


those of implicit obedience. The arrival of the fa- Spain, 
nious Palafox (who, since tlie taking of Zaragwa, 
had been a prisoner in France), bearing di.spatche8 
from the king to tlie regency, threw the constitu- 
tionalists into great consternation. Ferdinand an- 
. nounced to tlie regency that he had concluded a 
treaty with Napoleon, which, in his opinion, "con- 
tained no condition that did not accord with the ho- 
nour, glory, and interests of the Spanish nation ; us 
that country could not have obtained a more advan- 
tageous peace after a succession of victories." This 
implied acknowledgment of successive defeats, this 
readiness to conciliation with Napoleon, were strong 
indications of a mind habituated to feelings very 
different from those which had influenced the 
Spaniards during the eventful war against the French 
emperor. Such w'ant of sympathy with those na- 
tional feelings, which might have been supposed 
most flattering to any other man in Ferdinand's cir« 
cumstances, gave little hope of his quiet submission 
to laws and principles which were plainly intended to 
I educe his power, and make him the fir^t subject of 
the kingdom, instead of its absolute sovereign. 

The llcgency, composed of Cardinal Bourbon (a 
man, who, though related to the royal fuiiiily, bore in 
the. weakness of his mind the best security against 
ambition) and Agar and Ciscar, two naval officers 
of respectable abilities in their profession, whose 
only recommendation for that post seems to have 
been the absence of every qualification wdiich might 
have given the slightest probability to their elec- 
tion — this Regency beheld with alarm the danger 
wdiich tJircatencd the system from which they derived 
their power. The treaty was, of course, rejected, 
and the attention of the constitutional government 
anxiously fixed on the means of averting the blow 
which was already aimed at their authority. 

By a decree of the Cortes, the king was suspend- Precaution', 
cd from the exercise of all power till he should of the ('on- 
take the oath which the new constitution prescribed ; 
a route was made out for his journey from the 
tiers to Madrid, and an escort directed to watch 
over him in his progress. The Cardinal, president of 
the Regency, was to meet his royal relative on’ the 
ro^d, under strict injunctions not to perform the 
usual ceremony of kissing the king’s hand. General 
Copons, the military commander of Catalonia, was 
made the bearer of copies of the constitution, and of 
the decree which suspended the royal authority. 

These he w'as to deliver into the hands of Ferdinand 
on the frontiers of the kingdom. 

The king entered the Spanish territory on the 
24th of March 1814, and followed the route pre- 
scribed by tlie Cortes, till the viciiiiry of Zaragoza af- 
forded him a pretext for visiting that renowned scene 
of Spanish patriotism. He soon perceived a general 
indiftbrcncc to the constitution among the lower 
classes ; a jealousy of the new men who had risen in- 
to importance by means of the late changes ; and a 
revival of those feelings of passive loyalty which the 
unbounded power of the Spanish monarchs, during 
BO many centuries, had blended with the national 
character. From Zaragoza, Ferdinand repaired to 
Valencia, a city well afiected to the crown, where 
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Spain. Elio, A royalist general, had the cominand of a con- 
"*^siddVable body of troops. Thither flocked many 
grandees and dignitaries of the church, anxious to 
inform the king of the favourable turn of public 
opinion in favour of an absolute monarchy. The 
cardinal, who, missing the king on the prescribed * 
road, had been obliged to retrace his steps, arrived 
at Valencia, when a numerous train of royalists, ready 
to support fheir master, would have placed alHulder 
and abler representative of the Cortes in difficulties 
from which it would be almost impossible for any 
one to extricate himself with credit. The weak 
prelate's attempt to follow the directions he had re- 
ceived, added humiliation to the'act of homage into 
which he was awed by the king’s frown. His kiss- 
ing hands, however, did not save him from banish- 
ment and deprivation of the two sees of Toledo and Se- 
ville, which he held together with the pope’s consent. 
Hcviilhion of The progress which the constitutional principles 
Keeling in had made was so slight, and the new political system 
the Nation, ]ately lost SO much among people otherwise in- 
clined to a reform in the state, that it was easy to 
foresee a revulsion of feeling in which the great mass, 
which had hitherto been nearly passive, would give 
the court party an irresistible preponderance. Fer- 
dinand's advisers were sufficiently quick-sighted to 
seize the favourable moment. Elio, in the name of 
his niilitar}' division, presented a memorial to the 
king, in which he was entreated to govern in the 
manner of his ancestors. A petition, signed by sixty- 
nine members of the sitting Cortes, reached the king, 
about this time, describing that body as a mere tool 
in the hands of a republican party, without freedom 
of debate, and acting under the control of a mob 
regularly hired to take possession of the galleries. 

A more favourable opportunity has seldom pre- 
sented itself to any monarch for consolidating the 
privileges of his crown, while he promoted the hap- 
piness of his people, than that which the circumstan- 
ces of Spain offered to Ferdinand at this moment. 
The feeble roots, which the new political principles 
liad struck in the nation, were just kept alive by a 
recollection of tlie ruinous follies of the preceding 
reign. The slightest security against the recurrence 
of similar excesses, granted by the throne to the 
people, would have deprived the Liberal party of the 
remnant of their influence. With his own party, the 
king was still absolute ; and his will would have been 
obeyed without the least attempt at evasion or resist- 
ance. Ferdinand might have confirmed the aboli- 
tion of the Inquisition, and the existence of the 
Cortes. Fie might have established a Chamber of 
Peers, and raised the grandees, by that means, from 
a state of moral and intellectual degradation, which 
renders them worse than a useless burden to the 
Btatc. A few reforms in the internal administration 
of the kingdom might, if proceeding from the crown, 
have enabled Spain to rise gradually, and without 
convulsions, from her former languor into a state of 
conTalescence ; during which, life and energy would, 
in due proportions, diffuse themselves through the 
whole body. But unfortunate Spain was doomed 
to suffer from the same cause, which, in our opinion, 
threatena Europe with a long series of bloody 8tnig« 
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gles between the people and their rulers. The popular Spain, 
leaders aimed at the possession of paramount power, 
while nothing but uncontrolled authority would satisfy 
the. crown. 

On the 4?th of May 181 4, a decree was solemnly Reiamptioa 
promulgated, in which the Corfes were declared ille- of AbMilutc 
gal, and all their laws consequently rescinded. The 
spirit of the worst times of the Spanish monarchy*** 
seemed to have dictated this first act of the restored 
Ferdinand — that king for whom Spaniards of all 
classes, opiniops, and denominations, had been lavish 
of their blood. Having thus announced his inten- 
tion to wipe off the memory of constitutional free- 
dom, he set oil' for the capital, preceded by a divi- 
sion of Elio’s army, under the command of General 
Eguia. These troops found no resistance cither on 
their way to Madrid, or upon entering that town. 

The people, on tlie contrary, seemed generally dis- 
posed to greet the approach of the absolute king. 

The Cortes, thus despised and neglected by the ma- 
jority of the Spaniards, and internally cankered by 
the presence of a strong party, who had constantly 
aimed at the destruction of the system which they 
had sworn to support, were instantly dispersed by 
the soldiers. The arrest of the two inferior regents. 

Agar and Clscar, and of the president and secretary 
of the Cortes, which took place on the nights of the 
10th and 1 1th, seem to have been considered as pre- 
paratory steps to Iflie reappearance of Ferdinand in 
the capital. 

The news of these events had scarcely reached the Ot nuniMn.- 
chief towns in the provinces, when the mob, headed by tions of Jo> 
their usual leaders, the priests, broke out into flerce 
demonstrations of joy, calling for the instant rcstora- 
tion of the Inquisition, and hastening to demolish the 
lapidary inscriptions, which the Cortes, from the 
vanity of displaying their triumph over their oppo- 
nents, had caused to be erected in every town and 
village. It is fortunate, indeed, that no bloody 
scenes followed this reaction of a long suppressed 
popular feeling; though a desperate attempt was 
made at Corunna against the most active members of 
the Liberal party in that town, who had been pre- 
viously committed to prison. 

Had Ferdinand and his advisers allowed their sp,„t of Ht . 
judgment to prevail over their resentment, they vcu^c dis. 
would have readily perceived that their future sccu- h 
rity was not consistent with the habits of insubordi- 
nation which the Spanish mob was so rapidly acquir- 
ing ; and that leniency and forgiveness were the most 
effectual means of thinning the ranks of their ene- 
mies. The court party, however, showed a fixed de- 
termination of allowing full sway to their revengeful 
spirit. The arrest of between thirty and forty depu- 
ties of the late Cortes, attended with seizure of pa- 
pers and sequestration of property, was decreed by 
the king, who appointed a commission of three 
judges, two of whom had been fellow-deputies of the 
prisoners, to collect evidence against them. By 
another order, the members who had subscribed the 
above-mentioned petition for the repeal of the consti- 
tution, were invited to criminate the Liberal depu- 
ties for their conduct and opinions during the last 
session. 
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In the couine ©f thb persecution npir ©ne was 
spared who bad^ directly or indirectly, contributed 
to the establishment of the cDnstitutional system. 
The number of state prisoners was increaiid in the 
month of June, by the arrest of forty-five individuals, 
formerly members of the Cadiz Cortes, and literary men 
of eminent talents, who had assisted the popular go- 
vernment with their pen* The trial of the prisoners, 
ifeuch a name can be given to judicial proceedings, 
which precluded all chance of acquittu, was con- 
ducted with more than Spanish dilatoriness. Three 
sets of judges were successively appointed and re- 
moved; till the king, impatient of further delays, 
ordered a list of the prisoners to be laid before him ; 
Bod in a decree of the 15th of December 1815, each 
of the names (about seventy in number) appeared 
before the public, bearing the sentence which Ferdi- 
nand, in his own writing, had affixed to them. We shall 
give the following by way of specimens. Count 
Torino, Mina, and Florez de Estrada, who had 
invaded pursuit, and fled the country, -were con- 
demned to death. Arguelles, who may be consi- 
dered the author of the constitution, was sentenced 
to eight years* exile at Cduta, on the coast of 
Africa. Canga Arguelles was confined to the for- 
tress of Pemscola, in Catalonia, dor an equal period. 
The same length of confinemdU© was assigned to 
Martinez de la Rosa, and to Calalruva, two distin- 
guished members of the Cortes. The four eccle- 
siastics, Villanueva, Muudz-Torrero, Oliv^ros, and 
Cep6ro, were sentenced to six years' imprisonment 
in different convents, aud to the loss of their bene- 
fices. A'lvarez* Guerra and Garcia- Herreros, who 
were ministers to the Regency on Ferdinand's re- 
turn, and Generals Valdes, O’Donoghue, and Villa- 
campa, who had evinced a firm attachment to the 
new system, were to be imprisoned for periods of 
eight, six, and four years. Quintana, one of the 
first ornaments of modern Spanish literature, who, 
probably from his great moderation, and love of 
studious retirement, had never been elected a mem- 
ber of the Cortes, was sentenced to be imprisoned 
six years in the fortress of Pamplona. Strict orders 
were issued to deprive the prisoners of all communi- 
cation, and not to be allowed pen and ink. The 
persons contained in the list, who had not escaped, 
were seized in the night of the 17th December, and 
subsequently removed to their destinations. 

It was not more safe to be admitted to Ferdinand's 
confidence than to side with the enemies of his arbi- 
trary power. Macan5z, his confidant, in France, 
was arrested, the same night, by the king in person. 
£8c6iquiz, Ferdinand's tutor, ^and one of bis. compa- 
nions in exile* was, at this period, disgraced and re- 
moved to Zaragoza. The Duke of San Carlos, an- 
other of the king's adherents in his misfortunes, was 
dismissed from the ministry. 

The court party having gratified their spite, 
wished now to secure the support of the clergy, 
whom the Liberals had offended. By a royal order 
of the 30th of May 1814, all purchasers of church 
property were compelled to restore it, without re- 
ceiving compensation. ' The InquEsition was regular- 
ly re-installed, and urged to exert its powers against 
all persons suspected of Liberal opinions. A bull 
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was obtained the Pope for the restoration of 8|pshi- 
the Jesuits in Spain* Monks and bigou 
sole directors of the king’s qoosciencc. Copcmvmg ' 
that the times when Spamkh monarchs could trample 
down their subjects, without being disturbed by a 
single murmur, bad returned^ he publicly declared 
himself not accountable to any, except God and 
his confessor," and thus proclaimed bis will to be 
the.«|r. 

^ The convulsions, however/ which had agitated the Pn>Kresi of 
kingdom, could not but have roused the dormant 
energy of .ucb spirited people u the Spaniard.. 

The novelty, it is true, of the political doctrines which 
the Cortes had sanctioned; the disturbance which 
the new order of things had given to the national 
habits ; the doubtful, or still unp^rceived advantages 
of the Liberal institutions; the jealousy which is 
always created by the sudden elevation of.asw men ; 

-^uch were the main sources of the dissSUfaction 
with the Cortes, which restored despotic power to tlic 
hands of Ferdinand. But a fresh disappointment 
awaited the fond hopes of the people. Ferdinand 
could not recal the languid repose of former days. 

The spell of custom, which bound the nation to- 
gether, with the ties of mere form, and made the 
strisngth of millions shrink before the shadow of 
power, had been broken for ever. The court, be- 
sides, had found the treasury doubly drained, from 
the effects of former extravagance, and the demands 
of the late war. Bribery and venality wore soon 
seen to prevail round the throne, to a greater extent ^ 
than in the time of Godoy. The army, who had 
been hitherto amused with promises of regular pay 
and promotion, began to groan under want and ne- 
glect. . Officers of high rank appeared about the 
streets in the night imploring the charity of their 
fellow countrymen. The armed bands, or Guerillas^ 

%vho had assisted in the defeat of the French, having 
now nothing to expect from Ferdinand, and being 
unfit to resume iiabits of industrious labour, became 
regular and organized banditti. Melchor, the lead- 
er of a numerous band, infested the whole of Extre- 
madura, for a considerable time, setting tlie helpless 
magistrates at defiance, and committing all sorts of 
atrocities. 

A government so unable to gratify the aipbition 
of its adherents, and so incapable of aflbrdJng pro- 
tection to tbe people, could not employ restrictive 
measures without hastening its own destruction. In 
vain did tlic court party silence the press, or bribe 
it into their service. Facts, which crowded before 
the eyes of the public, and addressed themselves to « 

their feelings, pleaded, daily, the cause of liberty, in 
the most powerful language. 

Many of the Spanish officers, who were prisoners Secret 
in France, had become Free^Masons in that country, ties, 
and numerous lodges were established in Spain, du- ^ 
ring the occupation by Napoleon's armies.*. Mason- 
ry had at all times been held in the utmost abhor- 
rence by the church and government, and both had 
employed their respective weapons to deter their 
subjects from its mysteries. . Finding now that the 
evil they dreaded had found its way into the coim- 
try, nothing was left untried in order to check its 
progress. A fresh sentence of excommunication was , 
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Sririin- obtdted froni t&e Pope agrfnst Frce-Masoiit. 'The 
^ Inq^ion tracW out, in every provinoe, the officers 
who ha4'been initiated in France, as well os the 
members pf the Spanish lodges. Fortunately, they 
were too numerous to be punished with all the ri- 

S ur of the law. But the imprisonment of some, and 
B fears of all, were sufficient to prevent the Spanish 
Masons from acting collectively, ^ 

Comuneioi. It was, however, about this time, we believe^^at 
another kind of secret societies, exclusively politfcal, 
were formed in Spain. The members assumed the 
name of ComuneroSf to denote that they met in the 
spirit of Padilla^ and his followers, who, under the 
same appellation, rose against the encroaching des* 
potism of Charles V.* An extensive correspondence 
was established between the associates in the differ- 
ent provinces, who, acting in concert, and according 
to a fixedt^plan, were ready to seize the first oppor- 
tunity of restoring the constitution* 

Public burn- Though wc account it a signal misfortune that 

Spanish patriotism had not a less objectionable rally, 
lion. ’ ing point than the Code of the Cadiz Cortes, yet it Is 
probable that, but for the existence of such a definite 
object for whidh to contend, the enemies of despot- 
ism would not have been able to combine their efforts. 
Men possessed of more Ulents than the purblind 
crew who surrounded the throne would have easily 
seen the necessity of setting up some rival Charter; 
anything in the shape of a. Fundamental Law, which 
might divide tlie public opinion, and diyerfnt from a 
constitution which had been conceived in a spirit of 
violent hostility (w the crown. But Ferdinand's 
counsellors took the course which was most apt to 
raise the new code in the estimation of the country. 
As many copies as could be obtained at Madrid were 
heaped oo a cart, together with the journals of the 
Cortes* The guilty volumes were thus conducted, 
with ludicrous solemnity, to one of the public squares, 
and there committed to the flames by the hands of 
the hangman; This contemptible tnumph was closed 
with a solemn Te Deum in the collegiate church of 
the capital. 

The effect of prohibitions and autos dafe against 
books is well known ; it gives them reputation in all 
countries; how much more among a people whose 
eyes were just opening to a perception of the intel- 
lectual thraldom in which tliey had been kept by si- 
milar means;— -a country, where the notion that the 
merit of a work should be judged by the anathemas 
it lay under, was making a rapid progress ? * 

The constitution of tlie Cortes, though ill suited 
to the institutions, habits, and feelings of the bulk of 
the^ Spanish nation, is a manual of popular principles, 
which might, under any circumstances, bring con- 
' atant accessions of strength to the Liberal party. A 
train of reasoning, however powerful, upon the rights 
of the people, would make but a slight impression in 
a' country where close and indurtrious reading is 
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soaredy known. But the efibet of a fmall voloMe, spthi. 
containing the abstract principles of' democracy die*' 
guised imder monarchical forms, and vedoced to 
practical laws or simple declarations, would engage 
the atCenrfon of thousands ; for the shallowest and 
most undisciplined mind will readily catch the no^ 
tion of sovereignty inherent In the people ; and, in 
proportion to the want of deep views on the compli- 
cated machinCnr of human society, will be the self- 
complacency of the young politician, who imagines 
he has obtained a clue to every problem of govern- 
ment. 

The effects of the new Constitution, considered os Progress of 
a political pamphlet, could only be checked by thel>is<^°^<*^ 
dignified and judicious conduct of a court supported 
by the most respectable classes. But Ferdinand 
was surrounded by a medley of cowled courtiers, 
intriguing priests, and old placemen, all poor, and 
all ambitious. The king himself had much to ask 
for, and but little to give, save empty titles. Hie 
army, who had now learnt their irresistible weight 
in political changes, became dissatisfied and restless 
under a state of things which doomed them to neglect 
and poverty. The inferior gentry, of which a great por- 
tion depend on court favour for places, saw, with dis- 
may, tgat while the late reform had swept away many 
of the situations uMfer government, such as remain- 
ed were reserved for those only who had never wa- 
vered in their allegiance to monarchical despotism. 

The young men, lastly, of the middle classes, who, 
during the existence of the Cortes, had had a taste * 
of the agreeable excitement of a popular system, 
could not brook the death. like apathy which follow- 
ed the restoration. 

,The malcontents, though numerous, and constant- Activity ri 
ty augmenting, would have fodnd it difficult to com- secret 
municate with each other, to calculate their strength, 
and direct it with skill, if the secret societies had 
not created among them something like the union and 
activity which, in free states, are the effects of a well- 
regulated party. In spite of the Inquisition and its 
emissaries, the Comunoros held meetings in most of 
the head towns, and kept up an active correspond- 
ence among their lodges. Cadiz, whose political 
temper has been described already, was, it seems, 
the liead-quarteEs of the conspirators. They could 
not have fixed upon a more advantageous position ; 
for, besides the opportunities which its numerous and 
changing garrison constantly afforded of tampering 
with the officers, some weuthy merchants of that 
place had devoted their fortunes to the restoration of 
JiberQr. 

Cadiz and its nejgU||durhood had been made the General Mo. 
rendezvous of the troops which, under the command practis- 
of General Morillo, were ordered by Ferdinand’s go-^ ufwn by 
vernment against the' revolted provinces of South 
America, f It being now agreed among the Liber» 
ali that the intended revolution should be effected 


* VUa Robertson's Charles V. 

f The unyielding and illiberal spirit of the Cortes in rmrd to the Coloniet was closely followed by the 
king’s government on his resumption of absolute power, n if a curious drcumstance that tlie Liberal par- 
ty, who, by their obstinate refusal of (he demands of the Colonies, urged them into open rebellion, should 
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sptin. by tha may, kba preienoe of a strong milicarv divi* 
tioD reluctantly engaging in a dangerous serace be- 
yond khn seasi must have greatly raued their hopes 
and increased their activity. Morillo's loyalty was 
tried, and he seemed for a time tp waver between 
the obvious duties of his station and the suspicious 
call of revolutionary patriotism. * It is said that the 
Qeneral was found, at first, rMdy to listen to the 
ofiers of the patriots ; and if it be true that he sub- 
sequently thought it necessary to make a sponta- 
neous confession before the Inquisition, he must have 
been present at some masonic meetings a crime 
from which, we believe, none but the members of 
that tribunal could give absolution at that period. 
By what precautions of the patriots, or what subter- 
fuge of Morillo (who, though shrinking from the pro- 
pped rebellion, might yet be unwilling to break for eVer 
with a determined and fast growing faction), t^ ef- 
fects of such a recantation were not felt by the 
lodges, we are not told, and cannot conjecture. It 
is a fact, however, that Morillo embarked with his 
troops while the secret societies continued their la- 
bours unmolested. 

I'oriier's Galicia was one of .the provinces to which the 

Atte mpt and Qadiz patriots had extended their secret influence. 

Faiiuru in Don Juan Dies Porlier, an officer who had distin- 

Oiiiicitt. guHshed himself against the Frean)^ was at dSis time 
confined, under suspicion of disaflectiou, to the Cas- 
tle of San Ant6n, near Corunna. His health being 
impaired after a year's imprisonment, be obtained 
• leave to proceed under an escort to a watering-place 
in the neighbourhood. The officer, to whom the 
prisoner was given in charge, was a member of' the 
secret societies, in correspo^ence with the head 
lodge at Cadiz. He soon put Porlier in possession 
of the plans for a military insurrection which were 
then under discussion among the patriots, and ear- 
nestly urged him to strike the first blow in the pro- 
vince of Galicia. Many officers in garrison at Co- 
runna and Fcrrol ofiered also their services to Por- 
lier, who, miscalculating bis means, aqd judging of 
public feeling from that which prevailed among his 
friends, was not long in accepting the dangerous 
command to which he was invited. Attended by the 
officer, whose duty it was to prevent bis escape, and 
the twelve soldiers commancted by that officer, Por- 
lier entered the city of Corunna, about midi^ht of 
the 18th September 1815, and was soon joined by 
most of the troops tn that town. Supported by his 
associates, he arrested the governor and the punoipal 
supporters of the SeroUe party. The imprisoded Li- 
berals were set free, and suco proclamations as are 
usual on these occasioua wm posted about the 
town. The oath to the coniucution of 1819 was re- 


peated, and a detachment of 800 men was ordered Spsia. 
to march on Ferrol,. where the garrison, it wiMlid# 
only awaited the presence of Porlier to dechra la 
favour of the constitutional system. But the royalist 
party had been actively employed In that town since 
the arrival of the news from Corunna. Emissaries 
were sent to mix with Porlier's troops on their march. 

They found him with his detachment at the village 
of Scenes, where the tro^s were to pass the night. 

The non-commissioned officers were soon gained 
over, and the men yielded to the first suggestipn of 
making their peace with the king's government by 
the seizure of their leader.. Porlier and some of h» 
officers were at supTOr when the soldiers surrounded 
the house. The officers, it should seem, were able 
to escape ; but the General, being obliged to surren- 
der, was executed at Corunna, on the 3d of October. 

Porlier met his fate with the dignity and^^mposurc 
of a man who feels conscious of tJie jusme of his. 
cause and the purity of bis intentions. Had that 
unhappy officer possessed means to keep his ground 
till C^iz, Barcelona, Valencia, and Zaragoza, bad 
declared themselves* the revolution would have been 
complete, as it happened at a subsequent period. 

Our limits do n6t permit us to mention the^'numc* l^acy'd At- 
rous conspiracies which were discovered and quelled tempt in Ta- 
after the death of Porlier. But we cannot omit a 
brief account of the unfortunate attempt made by 
General Lacy in Catalonia, where, during the latter 
part of Ae war against France, he had commanded 
the Spanish army against the invaders. As a reward ^ 
for his services, Lacy had been pointed Captain- 
General of Galicia ; but being sospected by Ferdi- 
nand's governmeht, he was removed to Catalonia, 
and opntined within the limits of a certain district. 

In the spring of 181 Lacy obtained leave to visit 
toe mineral waters of Caldetes, near Barcelona. He 
there met with several discontented officers, with 
whom he planned an insurrection. It was expected 
that all the garrisons of Catalonia would mutiny qn 
toe 5th of April, a day on which Lacy was to raise 
the standard of rebellion by toe assistance of the re- 
giment of Tarragona, which was stationed at a short 
distance. Two companies bad been gained over by 
the lieutenant-colonel, when the whole plan was dis- 
closed to the colonel by two subalterns in Lacy's 
confidence. The colonel appealed to toe loyal- 
ty of the yet undebauched part of toe regiment, 
aqd he was answered by a display of zeal in the 
royal cause. Tba two revolted companies joined 
Lacy, who, perceiving no other movements iq tils 
fiivour, began a march to Mutar6, proposing to raise 
the peasantry, or to escape into France if he failed of 
support. The peasants appearing everywhere either 


have virtually sanctioned toe separatiou, by stopping toe reinforcements which might have given a.chance of 
success to the Spaniards. For an occoimt of the war of independence in Spanish America, see the Articles 
New Granada, Mexico, and Buenos Ayres. 

* We relate this and similar facts on toe authority of Mr Blaquiere's Historical Review of the Sj^nUh 
Revolution, which we have followed in toe narrative of that period. From our personal knowledge of Spain, 
we have considered ourselves eutitled to use our own iudgpoent in rejecting some circumstances which seem 
to have been admitted into that weak from tbe autoors Wnest but excessive confidence in some of bis Spa- 
nish authorities.. 
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9 piAn. hostile or indiflkrent; the soldiers were dishearteoed^ bad Sxed a day for proclaimioff the constitutioo, 
and'^i off to a man. Lacy took shelter in a cot- and meetings had been held at hu residence for foe 
tage ; bat Was soon betrayed and taken. It rras not organization of a temporary gorernnent. Some oC> 
deemed safe by the government to execute the sen- fence, it leems, had been^ given him at one of these 
tence of death which a court-martial pronounced conferences, by the determination of Separating the 
against him, within the walls of Barcelona, where a civil from the military command, when foe revolu- 
strong feeling of compassion had shown itself towards tionary government sjiould be established. He had 
the unfortunate Lacy, it was, therefore, reported continued, nevertheless, at the head of foe conspi- 
that tlic king had commuted the sentence into that racy, and even urged the necessity of anticipating 
of imprisonment for life in the fortress of Majorca, discovery by striking the blow on foe 8tbj instead of » 
Lucy’s removal took place under that impression, the 15th of July. On the 7th, O’Donnell repaired 
He was cruelly undeceived, on his arrival, and dc- to Port St Mary's, where all the infantry had been 
sired to prepare for death within a few hours. Laey collected by his orders. Sarsficld, his second in 
was shot in the ditch of the castle at five o’clock in command, was to join them, the next morning, in the 
the morning of the 4ih July 1817* of Palmdr, with the oavalry which was quar- 

Succcufui From *thc character of the^c attempts, and the tored at Xerez. 

itirYolution temper manifested by the bulk of the people, a dis- Soon after sunrise, on the 8th, the infantry was 
BcorCndiie. observer will readily adopt the conclu- drawn up* in the place of their rendezvous. The 

*sion, that* tho endeavours of the patriots depended officers who were in the secret could hardly refrain 
for success on some happy combination of circum- from breaking it to the troops under their corn- 
stances, which, by once disconcerting foe weak go- tnand ; yot waited with impatience the arrival of 
vernment of Ferdinand, and making him yield even the cavalry, and the presence of their general. Both 
for a moment, would give an impulse to that impas- were at length seen at a distance, and approaching 
sive mass who had hitherto beheld the contest un- in opposite directions. O’Donnell, with his sta^ 
willing to share its dangers. For it Is clear, that a and Sarsfield at the head of the horse, came up at foe 
great majority of the nation, though determined not same iqoment. But, instead of foe expected signal, 
to make nr modify a government for themselves, tlie cries of Viva which were raised by foe 

would readily submit to any political system w'hich cavalry as they galloped along the line, were in- 
might happen to obtain the ascendancy. *i he chances stantly re-echoed by the infantry! The deluded 
were, therefore, in favour of the active who, conspirators were immediately called in front of the 

tJiough so often defeafed, had still sufficient courage U'oops, and Abisbal himself gave the necessary or- • 
and perseverance renew their attacks On a dull ders fdir their removid under an escort, to some of 
enemy, who adhered, from ignorance and weakness, the neighbouring fortresses, 
to a plan of defensive warfare. The duplicity of Abisbal had rendered such an 

Jntendea It was not long before the erroneous policy of the effectual service to the cause of despotism, and the 
Kxpi'ditidi court of Madrid, in regard to the revolted colonies, repeated defeats of the' Liberal party had so clearly 

presented to its enemies at home the means of rc- shown the difficulty of giving an impulse to the low- 

i»uinNmtii establishing the constitution, and making their party cr dasses in its favour, that it is quite surprising to 

Anicrii-n. paramount in the state. Instead of paying the ar- find a complete revolution effected within a few 

roars of the army, the only body of men which months of the event we have related. 'But the 

could effect a revolution, the blind obstinacy of Fer- court party were not stupid enough to mistake Abis- 

dinand and his advisers employed all the money haPs conduct for pure unalloyed devotion to the 

they had been able to collect, in fitting up a second crown ; nor yet sufficiently politic tO' secure his ser- 

expedition, which was to reinforce foe Royalists at vices to the king by such rewards as might satisfy 
V^enczucla. The troops which were to embark in his ambition, and make him seal, by his subsequent 
the autumn of 1819 had been collecting in Andulu- conduct, the well-merited distrust and hatred to 

sia, then governed by Henry O'Donnell, Count of which- he was exposed among the Patriots. He was 

Abisbal, whose assistance in (he restoration of arbi- removed from the command of the expeditionary 

trary power had been rewarded with the military troops, and a man scarcely known by his title of 
Command of that province. The expeditionary ar- Count Calderon, and much less by any talents dis- 
my was, consequently, under his command till it played in the service, appointed to succeed him. 
should sail from Cadiz, and the various corps bad The reappearance of the yellow-fever at Cadiz, fidaI Sua. 
been quartered at no great distance from that resi- soon after the ImpriMtt&ieDt of the patriot officers ccfs of the 
dcnce of foe Captain- General. at Palmdr, obliged tW government to remove the 

It will be readily admitted, that a more favourable troops to more healthy spots, at some distance. Ar- 
opportunity could hardly offer itself to the Patriots cos was made the head-quarters; the rest of the ar- 
foan the presence of a military division, whose offi- my was divided between Las Cabezas de San Juan, 
oers were favourably inclined to their cause, and to the north of that town, and Alcald de los Gazdles, 
where a general dislike of the service, for which it in the opposite direction. This was considered a 
was intended, was prevalent. The prospect appear- favouv'able opportunity for carrying into execution 
cd the more favourable as it was credibly reported, foe same plan which had failed through the treach- 
that O'Donnell, wishing to atone for tlie mischief he cry of O’Donnell. The membcfrs of the secret so- 
had done by an excess of loyalty, had volunteered cieties, at Cadiz, engaged to procure the escape 
to be the leader of the inaurrgetion. The report wai, of the prisoners, one 4 >f whom, Quiroga, had been ap* 
indeed, well-founded. The Captain-General himself pointed to be the commandcr-in-chief of the revolt- 
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flpBiii. ed army- ftiem was^ in the meantiroe> to.b6 placed 
at the head ef the insurrection. 

The 1st of January 1820« being fixed upon, the 
soldiers were gradually gained over by means of the 
i^old with which the ofiicers were supplied from 
Cadiz. On the morning of that day, Riego drew out 
the battalion of Asturias, of which he had a tempo- 
rary command, and having proclaimed the constitu- 
tion, began his march towards Arcos, where, by the 
assistance of part of the officers in that town, be in- 
tended to seize the general-in-chief. Quiroga, who, 
it was expected, would be at liberty, by that time, 
was to march with the forcei stationed at Alcald, to 
the Islii, and from thence to the gates of Cadiz, 
which, if he could reach before the news of the insur- 
rection, would be thrown open by some officers of 
the garrison, now enrolled in the bands of the in- 
surgents. Riego, though arriving at Arcos much 
later than he had expected, effected the arrest of 
Calderon, with scarcely any difficulty. Quiroga, 
being much longer detained in his march^ could 
only take possession of La Isla. Riego advanced to 
Xerez, thence to Port St Mar)*s, and finally joined 
Quiroga. The strength of the patriots was about 
five thousand men, unsupported by either artillery 
or cavalry. ^ k 

The period which followed tbi|f junction fs one 
which throws considerable light on the state of the 
|)ublic mind in Spain, and shows the difficulty, which 
wc have pointed out already, of giving an impulse to 
the great mass, who, influenced by inveterate habits, 
will take no side in these political struggles. ' 

Five and twenty days had ethpsed since the pro- 
T. constitution at Las Cabezas, with- 

insiirL , out the revolution making any visible progress. A 

ti )ii. paper warfare was carried on by the leaders at the 

Isla, and the authorities at Cadiz ; but the patriots 
were left to their own resources within a very limit- 
ed spot, while troops weic collecting about them, 
and the activity of the loyalists at Cadiz precluded 
all hope of assistance from the revolutionists who 
were within the walls. To rouse the spirit of the 
country, and spread the flame of the insurrection, 
Riego proposed to lead a flying column of 1500 
men, in such direction as circumstances would al- 
low. Followed by a division of the royalists, who 
seemed more determined to harass him than to flgbt, 
he successively proclaimed the constitution at Chic- 
luna, Conll, Vejer, and Algeciras. Though ordered 
by Quiroga to march back to the Isla, Riego found 
it necessary to proceed in the only direction which 
the royalists had left him. In this situation, how- 
ever, he spent three days at ^er, in public balls 
and banquets, where officers anv privates mixed in- 
discriminately with the town's people. From thence 
the flying column advanced to Malaga, closely 
pursued by the enemy. Meeting with no support 
n-om the inhabitants, Riego proceeded to Antequera. 
Harassed by incessaht marches, and having some- 
times to fight their way through detachments of the 
enemy's forces, Riego took the determination to 
push, with the remnant of his force, now reduced, by 
desertion, to about SOO men, into the fastnesses of 
Sierra Morena, where they eluded farther pursuit 
by dispersion. 


The patriots of the Isla had seen three Jong Spsihii 
mouths elapse without any prospect of supporjkjpm 
their countrymen, and trusting merely on the 
forts of the secret societies, which had hiUierto sp- 
peered unavailing. Mina had, however, enteicd theofSpsniu 
valley of Bastan, in Navarre, on the s^Jtii of Febru- 
ary. ^ Ho had been, long before, obliged to fly into 
France in consequence of a frOitlcss attempt to over- 
turn jtho government of Ferdinand, and now he 
hastened to lend his assistance to the patriots. He 
found a numerous band ready to follow his staddard. 

The garrison of Corunna, headed by Don Carlos 
Espinosa, a colonel of artillery, had ribcn, about the 
same time, against the Captain- General oi Galicia, 
and proclaimed the constitution throughout the whole 
province. Similar movements took place on the 
first days of March at ^gragoza, Carthagena, Va.- 
lencia, Murcia, and Granada. ^ 

These insurrections, though partial, couianot but Ferdinand 
appal the weak, ignorant, and unpopular party, 
which surrounded the throne. Had Ferdinand been ^^"saiution. 
able to depend on the loyalty of an able general, ho 
still would have found fidelity among the soldiers, 
and a great part of the officers. It was, however, 
an expiring feeling whicli. in the present circumstan- 
ces of the country, a mere breath could extinguishi 
Should the general, to whom the command of a cen- 
tral army, which was to be formed in La Mancha, be 
inclined to betray his charge, the king himself 
would be obliged, by the conbtitutiohalists of the ca- 
pital, to save his life by the assumption of their 
badge, and surrender, at once, ar dMcretion. 

Abisbal was still at Madrid ; ana his late import- 
ant service gave hopes that he would he faith! ul to 
the king, for whoso sake he had sacrificed the honour • 
he had pledged to the patriots. It Has considered 
improbable that he would , change a iourth time in 
his politics; and he was, accordingly, invested with 
the command of the army of La Mancha. But, be- 
fore he quitted Madrid, on the Sd of March, he had 
plotted with the eolonels and superior officers of the 
garrison, engaging to declare for the constitution as 
soon as he should reach Ocana, where one of hu 
brothers commanded a battalion of infantry. True 
to this last engagement, Abisbal proclaimed the con- 
stitutional system, the day after he had quilted the 
court. He established a communication with the pa- 
triots of La Isla, and lefl the final completion of the re- 
volution to his reconciled friends, the liberals ofMadrid. 

The account of the military insurrection at Ocaua. 4 
did not fail to produce the effect which had been ' 
prepared by the constitutionalists of the capital. An 
immense crowd surrounded the royal palace, who 
called on Ferdinand to accept the constitution. 

Things had now come to a point where there was no 
room for deliberation. The king appeared at the 
balcony holding a copy of the constitution in his 
hand, as a pledge of his readiness to swear observance 
to its laws. As, according to that code, the mo- 
narch cannot exercise his portion of authority till he 
has taken the oath therein prescribed, a committee 
of government was installed, who should convoke 
the Cortes, in whose presence alone the king m 
perform those acts which put him in full possession 
of his constitutional rights. 
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Spun* Whaletev mmy be the merits of the political sys- 
temjHiUi the success of the Spanish Ltb^mlet fe« 
'iiu l”4u>**8toredfi«>*4vhatever the censure which competent end 
rhol"fth!Ll, dispassionate judges may pass on tim means which 
it.ul the enssred their success, — there is something so glorU 
^ute Pru Dili IQ |||0 grst rosults ol the ofaangc> thati for a mo- 
sonefi ict g;v0 |tg0jf up (q there 

feeling, and oblige reflection to shrink and be silent. 
The instant dispersion of tliat abominable tribunal, 
the Inquisition, and the liberation of the state pri- 
soners, whom Ferdinand allowed to linger in con- 
finement, were acts which might ennoble a worse 
cause than that of the Spanish Liberals. They were 
performed without delay, and, as far as circumstan- 
cea permitted, by the hands of the mob— a danger, 
ous instrument indeed, which can never be employ- 
ed without misohief; but which would loso much of 
its destqpctive character if it were only used, as the 
last resource, in the defence of humanity. 

Msuscre st As it has been our study so to perform this rapid 
radiss. sketch, as to put the reader in possession of such 
facts as may enable him to understand the principles 
and temper of the two mat parties which contend 
for political power in Spam, we cannot omit the 
bloody and aisgraceful scene which took ^lace at 
Cadia on the lOdi of March, the day which had 
been appointed to proclaim the constitution. 

The accounts from Madrid had dashed the liopes, 
with which the unfavourable circumstances of the 
constitutional trhops of La Isla, had flattered the An- 
dalusian royalists. Urged by a blind and ferocious 
spirit of revenge— perhaps encouraged by some dark 
hinU from persons who could effectually screen them 
..^the partizans of absolute monarchy contrived a 
plot, of which the absurdity is hardly exceeded by 
its barbarity. 

The Captain. General Frey re, on the receipt of 
dispatches aonoiuicing the King’s acceptance if the 
Constitution, repaired to Cadia from Pert St Mary’s, 
in the afiernoon of the 9th of March. The impa- 
tience of the triumphant party to have the Constitu- 
tion proclaimed, scarcely flowed him to postpone that 
ceremony till the nexi morning. But a desire that 
the chiels of the patriotic army, whom he had invit- 
ed, should be present, was a suificient reason Co 
check the eagerness of the people. Qniroga, the pa- 
triot general, was, however, too well acquainted with 
the temper and dispositions of his enemies, to acquiesce 
in the mmand that he should disband Ins troops, and 
# allow the unarmed soldiers to mix with the citizens, 
at the ensuing solemnity. Four officers alone, pre- 
ceded by a flag of truce, wgre sent to witness the 
proclamation. Being admitted to the presence of the 
Captain-GeneraJ, the evident uneasiness under which 
they perceived him labouring, and some expressions 
indicating a degree of anxiety for their safety, had 
Just begun to raise their foars, when (he report of 
mosquetry, mixed with the cries of the fufieriog, or 
affrighted multitude, suddenly changed suspicion into 
||he most appalling certainty. Freyre hastened out 
it the house, without providing for the safety of the 
deputies, who yet were so fortunate as to find the 
means of escaping the fyry of their enemies. 

In tbo mean tima^ the most atrocious massacre 


WB# taking place in the streelSy and in the prindpa) Spsin. 
square of Cadiz, where kbe people bad assembled to 
witness the proclamation. The instruments of this 
barbarous deed were the privates and non-commis- 
sioMd officers of two battalions of infantry, called the 
Guides^ and the LoyalUH qf Ferdinand the Seventh, 
Instigated, as it is believed, by tlie governor of the 
town, and the chiefs of the royalist party, the sol- 
diers had engaged to disperse the multitude, and 
prevent the intended ceremony. Large quantities 
Qf wine and spirits had been sent to the barracks, 
so that the men were in a state bordering upon in- 
toxication, when they broke out with their arms. 

From the moment these monsters were loosed, 
they continued firing, indiscriminately, upon the 
people, till their ammunition was exhaubted. About 
five hundred persons,- men, women, and children, 
were seen in the stiects of Cadiz, dead, dying, or 
wounded, before the authorities of the place had 
taken any measure to stop the massacre. Some offi- 
cers of the Andalusian militia, not on duty, ran, of 
tbeir own accord, to their barracks, and, drawing up in 
great hasce, part of the men sallied forth into the 
streets, where fji^ey exercised themselves, with tbc 
utmost zeal, in protecting the lives of the defence- 
less citizens, and giving help to thq wounded. The 
author of this article fc^ls the greater satisfaction in 
recording this act of courage and humanity, as he 
believes it passed unnoticed, probably because the 
Andalusian militia had, to tlie last, remained in the 
royalist army. He received, at the time, an ac- 
count of the whole transaction from an eye-witness 
of unimpeachable veracity. In -the evening of the 
8 $pe day, the soldiers who had been employed in 
the massacre, were marched out of Cadiz. 1 he de- 
puties from the patriotic army, coming forward from 
their places of concealment, surrendered themselves 
into the liands of the Captain- General, who, still 
hoping some favourable turn in the affairs of the 
royalists, confined them within the Castle of Saint 
Sebastian. Indeed, so blindly confident were the 
leaders of that party tliat the insurrection would 
yet be quelled, as to have ventured on giving pub- 
lic thanks to the assassins. But tlie next dispatches 
from Madrid put an end to their hopes. The depu- 
ties were set at liberty. Both Freyre, the Captain- 
General, and Campana, the governor of Cadiz, were 
arrested, to take their trial. That trial was, how- 
ever, delayed till public indignation died away ; and 
we have not beard of any punishment inflicted on 
the criminals* 

The Constitutional System being now completely Re-Aswin- 
restored, and in action, the Cortes assembled at biv, Charac- 
Madrid in June and the King took his solemn and 
oath, before tliem, on the 9lh of the following 
month. 

We might here conclude this article, leaving the 
task of describing the events of this new era to those 
who» free from the mists which always envelope and 
distort the passing transactions of political revolu- 
tions, woiMd be able to record them without the 
danger of being misled by their own prejudiees, or 
the misrepresentatioDs of parties. But we feel that 
we should not do justice to our readers, did we con- 



elude without ettempting a brief eketeb of the charac- 
ter and temper of the Government of the Cortes, their 
chief aims in the reform of the country, and the ob- 
stacles which have hitherto opposed their system. 

The Cortes ExtraordTinary, which were convened 
on the restoration of the constitution, contained roost 
of the patriots who had suflw'ed during the arbitrary 
reign of Ferdinand— the original contrivers and sup- 
porters of the constitution. This waa a measure 
which the military reformers of the Isla could not> 
and, probably^ were not disposed, at that time, to 
opp<Me. But the seeds of jealousy between the two * 
parties, the contending claims of the liberators, and 
those they had set free, could not remain dormant 
and inactive. The Ufa PatrioU naturally aspired to 
the first places and influence in the state : the Old 
Liberals soon felt their own dependence and inferio- 
rity. The Secret Societies \vere now more active 
than ever^ and a rivalship between the Frec^Mnsons 
and the Comun^ros grew out of the different prin- 
ciples adopted by each of these parties, who, in 
their character and views, might be compared to the 
Old Whigs and the Radical Reformars in England. 
The Free^ Masons f however, soon found themselves 
defeated ; and those who had been forced upon Fer- 
dinand, as his Ministers, were displaced to make room 
for the friends of the Revolutionary array. 

The Cortes, though elected under the influence of 
the triumphant party, and acting under the direc- 
tion of the popular leaders and (heir emissaries, who 
were regularly stationed in the galleries of the H6use, 
exhibited a degree of moderation which does honour 
to the national character. The measures of retalia- 
tion were limited, and infinitely less severe than those 
in whicli the king’s friends had indulged. Even the 
most violent democrats, those who had placed them- 
selves at the head of the populace, were satisfied, for 
a time, with the awe into which the Revolution had 
thrown their opponents. But the numerous conspir- 
acies, subsequently discovered, increasing the fears 
of the new patriots, a deed of horror was perpetrated 
at Madrid, on the person of a dignified priest, which, 
from the perfect indifference shown, upon the occa- 
sion, by the existing authorities, we strongly suspect 
to have been planned by the secret societies. It was 
indeed evident, since that period, that nothing was 
done but through their influence in Spain. 

Few of these atrocities were needed in that coun- 
try to paralyze into perfect passiveness a great part 
of the population, especially among the middle and 
higher classes, and to revive those habits of ailent 
submission to the powers that be,” which a tyranny 
of ages had confirmed. Had Vbeen In the power 
of the new government to establish themselves with- 
out encroaening upon the rights of the church, and, 
thereby, eanfirming the suspicions of infidelity, under 
which all denominations of Laterals have long lain 
among the Spaniards, the resistance to the new order 
of thinffs would havebeen limited, at least fbr a time, to 
a very inconsiderable and powerless minority of the na- 
tion. But, unfortunately for the interests of fireedom in 
Spain, the old political system is too intimately blended 
with the strongest religious prejudices of the country. 

To steer clear of this rock exce^ed the powers of 
human wisdom. The Cortes Extraordinasy, as well 


os the Ordinary^ wbiok succeeded them, contalMf a 
large proportion of the talent, though scarcely any 
of' the rank and property, of the country. Most of 
tlie clergymen, and perhaps all the lawyers, who had 
obtained seats, belonged to that class of ^aniards, 
who, free from^ religious prejudices, but having 
no system of their own to support upon these points, 
would shrink from an open contest with the zea«- 
lots, without, however, letting pass any opportunity of 
showing their spite, by a side-blow. The pecunlaiy 
wants of the governbieDt ; the desire of gaining par- 
tiaana to the constitutional system by the transfer of* 
property, exclusively under its sanction ; toKether 
will) the opportunity which the existing circum- 
stances presented, of indulging the secret, though* 
strong, feelings of aversion to the national system of 
religion, which rankle in the bosom of evetyfldiberal 
Spaniard, betrayed the Cortes into measures which 
could not fail to drive the bigots Into an open and 
desperate resistance. One of the first steps against 
the religious orders was tiie suppression of those pro- 
perly called »such'lis lived under the Ascetic • 

institutions which preceded ihe establishment of the 
mendicant orders in the thirteenth century. As 
their, houses were wealthy, this measure might be 
suspected to proceed rather from a wlsB So increase 
the resources of the government, than from ill will' to 
the establishments themselves, which, besides, had 
lon^ ceased to be objects of veneration for the mass 
of the people* But when, in the pure desire of re- 
moving the most' odious nuisance to which the reli- 
gion of the country has given birth, the Cortes de- 
creed the abolition of the privileges hitlierto enjoyed 
by the heads of the mendicant orders -when they li- 
mited the number of convents, and subjected the 
individuals resident in each to a local superior, under 
the jurisdiction of the diocesan ; — when impecUiiients 
were thrown in the way of taking religious vows, and 
the admission into the secular clergy, of such as were 
willing to throw off the c<rwl, was encouraged when 
even die helpless victims of superstition, the nuns, 
were protected by the civil magistrate, in case they 
evinced 'a desire to break (he perpetual imprisonment 
of the cloister the alarm of the bigots was turned 
into downright frenzy, and even the court of Home, 
conscious as it is of its weakness, thought it neces- 
sary to resent the insult 

. A step, much more questionable both as to its 
policy and jostice, was taken by the Cortes againstr, 
the church interest, in the abolition of one half of 
the tithes. Had they appropriated this portion of 
the church property to Uie use of the State, the spo- 
liation might have been excused upon the plea of 
necessity. But the Cortes well knew that the farmers, 
once freed from the religious feeling which enforces 
ilie payment of tithes, would find means to defraud 
the civil authorities of nearly all the sequestrated 
portion. The measure was, therefore, simply directed 
to the acquisition of friends to the new order of tilings. 

We mention these detached specimens of the 
policy of tho Cortes, not so much for the sake of 
their intrinsic importance, as in order to show the 
temper of the Liberal painty, and contrast it with that 
of their opponents. And here we cannot help lament- 
ing that want of space compels us to omit the details 
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, co ii tt NH In the tleportf of the Ministert, presented 
tfad'IJlpiftiiiih legislature in 1621 and 1828; as to the 
nattitfdhnd extent ofihc resistance offered to the pre* 
ais^ I5)atcm b/one part of the nation. Cautious as 
thby Bte In their language^ and desirous to make light 
of tneinfiuence and resources of their adversaries, one 
great and important fact is clearly established from 
their evidenee-r-a fact which has always forced itself 
upon oi^r conviction, and which, from the knowledge 
we have of the country, appears to us in the shape 
of an almost insuperable obstacle to a speedy triumph 
offl^cdom in Spain — namely^ that the present is a 
purely religious contest, in which one psrty engages 
with all Che sincerity and straight-forwardness of 
*Xeal^ while the other has to defend itself under the 
disadvantages of unavowed principles, and disguised 
views. 

The Minister of Grace and Justice begins his Re* 
port of the iBt March 1822, by declaring that ‘'the 
evils arising from the oxisting circumstances' of the 
clergy arc of the greatest magnitude." He then 
roceeds to state the queMons that had been agitated 
etween the two courts of Rome and Madrid, giving 
a long detail of the theological and canonical argu- 
ments with which the Pope’s objections had been 
met. Of thAe points some were yielded to the Spa- 
.niSrds, some absolutely insisted upon. But the most 
resolute opposition had been made against a decree 
of the Cortes, prohibiting the remittance of Spanish 
funds for bulls and dispensations. And here wo beg 
our readers to observe the circumstances of the 
whole transaction, as highly illustrative of the moral 
and intellectual relations in which the mass of the 
Spaniards stand, with the small party who have seized 
the reins of Government. When the Spanish Minister 
at Rome communicated this decree to the Papal autho- 
rities, he found that two thousand five hundred and 
forty«onc bulls bad been stopped for want of payment. 
Alarmed at the consequences of this spiritual embargo, 
the Spanish government paid the whole amount of the 
fees. But the sum had scarcely been laid down when 
the mail brought fifteen hundred petitions for bulls of 
the same private nature: Baffled by the irresistible 
power of .religious prejudice, the Spanish Ministers 
were under the necessity of engaging for the pay- 
ment of -all bulls relating to Spain, utitil they should 
be able to compound with his Holiness for an annual 
, sum. The account of this transaction concludes 
with the following observation of the Minister : '* We 
shall thus be able to stop the contraband in bulls 
which has been set on foot already, and which is 
likely to increase the contributions to Rome to a 
muat greater extent than before, es the parties con- 
cern^, finding the regular channels obstructed by 
government, have had recourse to others which, from 
S their private and confidential nature, will require 
greater sacrifices on the part of the petitioners." We 
cannot dismiss this topic without observing, that one 
of the most certain and abundant sources of revenue 
arises, in Spain, iirom the sale of an annual bull, call- 
ed the Bun of the Crusade, which the government 
(even the liberal government) buy of the Pope, and 
retail to the people. The Report of the Minister of 
Finance fer the same year observes, that by the Cortes 
having placed the produce of this pious sale in the • 


^handi of the provincial treasurers, it had diminished spufep 
from 1,500,000 of reals a. month, to about 538,360 i 

of the same money. The re-establishment of the 
Commissary rf the Crusades, a dignified ecclesiastic, 
into his former authority, had, however, increased 
the sale to 1,075,674 reals a month. 

Whatever might be the caution and timidity of the 
middle classes of Spain, especially those that are pos** 
sessed of some wealth, or exercise any lucrative 
branch of industry, it was impossible that ^he more 
violent and daring of the sincere Catholics should 
remain perfectly inactive under a state of things so dis- 
cordant with the truly national sentiments and habits. 

The rabble of the large towns, which is numerous, and 
quite worthy of that name, had, since the revolution 
of 1820, been gained over to the constitutionalists; 
but the peasantry, who, to tliis day, have shown a ge- 
neral dislike of the new system, would afford a con- 
siderable number of active and determined partizans 
to any who should be ready and able to marshal them 
under the standard of the^ViiM,— a word by which the 
Spaniards iienote the Catholic religion, such as* it was 
established in iJieir country. Few months, iodegd, 
had elapsed, when conspiracies were detected in 
various parts of the country ; and Guerilla parties, in 
support of RcYjgiott and the King, were found ranging 
over the provinces. The seeds of a civil war had 
thus been brought into activity, and in the opinion 
of all who are well aenuainted with tlio dilatoriness 
and obstinacy of -the Spaniards, the character , and 
circumstances of the contending parties were, alone, 
enough to threaten the destruction of every source 
oC power, wealth, and happiness, in that devoted 
kingdom. 

it was not long, however, before a determination Hostility of 
was observed, on the part of France, to encourage Franco id 
and support the Spaniards, who were actually in arms, 
or ready to take them up, against the new system of'"""*®"** 
government. Emigrants were protected on the 
French side of the frontiers, and enabled to organize 
themselves into military divisions. The yellow-fever, 
which attacked Catalonia, in the summer of 1822, 
afforded a pretext for establishing a Sanitaire, 

which might act as an army of observation. French 
money was employed in raising fresh disturbances id 
the kingdm ; and, it is more than probable, French 
influence fomented tho conspiracy Of the Guards, 
which, on the 7th July of the same year, would have 
placed the King out of the hands of the Cortes if he 
had had either the will or the courage to Join the 
troops, who awaited his presence at a short distance 
from the palace. 

A congress of tbf powers which compose what is 
known by the name of the Hel^AlUaace, was, at 
this time, about to be as8e«ibhiASH>.V#tona. From 
the character of the government# of Austria, Prus- 
sia, and Russiff, and their .jiabitual fears of the 
spirit of political reform, which for the last thirty 
years has shaken the foundations of all absolute mo- 
narchies, it could hardly be imagined that Spain 
should pass unnoticed at this meeting. Nor was it 
long before the disclosure of their views and princi- 
ples, joined to the' open avowal of hostile inteations 
against Spain, on the part of France, evinced a set- 
tled agd systematic plan for restoring absolute mo- 
• i 
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aarchyin (he foitner kingdom, and opposing/tbrough* 
out Europe, every curtailment of monarchical power, 
however exorbitant and oppressive, and every at- 
’ tempt to establish the liberties of the subject, upon 
permanent and definite grounds. In vain did Eng- 
land remonstrate against the impolicy and injustice 
of interferinp; with the domestic concerns of an inde- 
pendent nation. Notes, conceived in a spirit, and 
couched in a style which could only irritate the 
feelings of the constitutionalistSj and strengthen 
their hands by wounding the pride of the na- 
tion, were addressed by the three Sovereigns of 
Austria, Prussia, and Russia, to their Ministers at 
Madrid, demanding a change in the constitution, as 
the condition of the permanence of theso accredited 
agents at that court. Lest Europe should be left in 
doubt as to the nature of the changes thus perempto- 
rily required, the French King, on the 28th of Janu-* 
ary 1 823, announced to the Chambers, that he had one 
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hundred thousand troops ready to march into Spain, , Spshi 
unless Ferdinand VII. .were allowed to give io hU . 
people ineiituiione inhkh they cannot hold but from 

A principle so monstrous, backed by a threat so " ^ ^ 
unbecoming and dissonant, in the mouth of one who 
has had so long to shrink from military force, could 
not but urge the Spanish governors into a determin- 
ed resistance ta any proposals of accommodation 
which should imply the least yielding on their side ; 
and the invasion of Spain by a French army, with the 
avowed purpose of restoring despotism, the monks, 
and the Inquisition, took place on the 17th of April 
1823, about the time when, fifteen years before, ano- 
ther French army violated that territory, under pre- 
tence of giving it a Constitutional Code, and wiping off 
the disgrace which those barbarous institutions cast 
upon the national character. ♦ s- s.) 


STAFFORDSHIRE, an inland English county 
of an oblong form. Its greatest length from north- 
east to soiith-we««t is about sixty, and its greatest 
breadth about thirty-eight miles. It contains 1.148 
statute square miles, or 734,720 acres. It is bound- 
ed on the north by Cheshire, west by Shropshire, 
south by Worcestershire and Warwickshire, and 
east by Derbyshire. Ihe great divisions are five 
hundreds ; but, as each of these is subdivided into 
tlie north and south portions, there arc effectively 
ten hundreds. These contain 181 parishes, 23 
market towns, and one city. The whole of the 
county, with the exception of two parislics, is with- 
in the diocese of Lichfield and Coventry, and com- 
prehended within the archdeaconry of Stafford. 

According to the census of 1821, the increase of 
tlic po])iilation in the preceding ten years had been 
at the rate of sixteen pef cenl. At that period, the 
inhabited houses were 63,3 19» a**d the families oc- 
cupying them 68,780; of those families, 18,285 
were chiefly employed in agriculture, 42,435 in 
trade, manufactures, and handicraft, aiul 8060 com- 
prised in neither of those chisses. The whole num- 
ber of persons was 341,040 ; of whom 171,668 were 
mules, and 169,372 females. W 

The middle and southern portions are generally 
level, but interspersed witli gentle eminences. The 
northern division is of an opposite character, the 
surface being for the most part bleak and hilly. 


The general elevation of this district above the 

southern part of tlie county is about two or thi-ee 

hundred feet ; but some points rise to the lieight of 

from 1200 to 1500 ; of those the most elevated are ^ 

Bunster and the Weever Hills. In tlie valleys on 

the banks of the rivers arc some tracts of country 

equal to the most beautiful parts of the island ; of 

these, the district betwixt Lichfield and Stone, and .* 

the picturesque banks of the Dove, especially at 

IJam, are very remarkable. 

The soil is various, but the strong clays are tlie Soil tml 
most predominant; next in extent is the sandy soil, 
chiefly to the south of tJic Trent. Iherc is no 
chalk, and only a small district is calcareous. The 
meadows, especially on the banks of the Trent, are 
most rich and luxuriant; and, though on spots 
there is much inert peat, yet, when it is drained 
properly, it becomes valuable, pasture and meadow 
land. The climate is generally raw and moist ; the 
rain that falls on an average of several years is about 
36 inches. The quantity of snow, in the winter on 
the moorlands, is very great, which may contribute 
to the general coldness of the district. 

yiie Trent, tlie third river in England,, is the Rivera and 
principal stream of the county. It rises at 
pool on the confines of Cheshire, and enters Derby- 
shire below Burton, after having formed a junction 
with the Dove ; through the whole of its course in 
this county it is a clear and ratlicr rapid stream.' 


• By a proclamation of the Spanish Regency, an authority established by the French, every public act since 
the Revolution of 1820 has been declared null and void, and the country is to be reinstated into the same 
condition as it had been before that change. The moderation with which, during the interval of anting 
and publishing this article,- the 1 Vince D'AngouIeine has behaved in Spain, though it can never justify the 
armed interference of his government, might seem to invalidate our charge, os to the intended restoration of 
thd Inquisition. "What the real feelings of his Royal Highness's government may be upon this point, the 
author of the article has not the means to ascertain ; but he knows too well the spirit of the part}^ into 
whose hands it appears that the French wish to put the fate of the Spaniards, not to fear that the execrable 
tribunal, to which Spain owes her degradation and sufferings, will rc-appear in that unfortunate country. 
Should his suspicions prove true, he has no hesitation to assert, that all the blame and disgrace of such a 
restoration belongs to those who, when they were determined to interfere with the private concerns ot the 
Spaniards, did not care to extenuate the infringement of national rights, by any stipulations in favour ot the 
general interests of the invaded country. 
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The Dove is cclebraterl for tlu* picturesque scenery 
iiliin-. through vliich it In its course it receives 

tlic S'treams which 

M*e lost ill subteriMULOu*! chaniitls, but af^aiii emerge 
at the (li^lancc* of some miles aiul rej«>in it. Ihe 
smaller rivers are the 'raiiie, the Hlythe, the Sour, 
and the Penk, all of which eni))ty themselves into 
Uie 'Frei.t. No part of Groat IJrilain is so intersect- 
ed with navigable canals as Stafibi dhliire, and in no 
count! y lias their beT)cficial effects been so extensive- 
ly experienced. 'Ihe Grand Trunk was planned 
and executed by Mr llriiidlcy, the most tMiuncnt en- 
gineer that^tver exeit<d talent in this ])eculiar 
branch of inlMid navigation, 'fhis canal is about 
91 miles in length ; ihe fall of water to tlie north is 
326 feel, and to the scMilh fiJG iWt. It is 29 feet 
wide at the toji, and about four feet deep. It unite.s 
by iia\igation the internal trade of the great malts 
of London, Lixerpool, Hull, and llristol. The 
branehis ih it extend from it in c\ery direction aro 
very niiniorous, and scr\e to coiinet.t the great ship- 
ping ports with rdl those districts, iii the centre ot 
tlie kingdom, which protluce those heavy commodi- 
ties whoic weight would make tliein almost worth- 
less Avithout the nicaiib of clieap coiueyauce to dis- 
tant markets. 

Miiarnli. The chief mineral profiiictions of the county are 
iron and coal, and these are so cojiious that the) a])- 
pear to ‘be almost inexhaustible. Upwards ol 
* 50,000 acres have been afrcaily as'certained to ha\e 

bciK atJi lilt in lieds of’ coal ; and, iiotw itlistaiiding the 
length of time, and the extent to whicli they have 
been worked, it is ealcuiated that not one-tenth of 
tlicir contents have betn )el consumed. The strata 
of this mineral, in tlie niine.s already worked, vary 
in thickness from 21* to .'J6 feet. F.very portion of 
tJie cofil district abounds in iron ore ; and the .strata 
of that mineral are gtiierally found bcne.ith a 
stratum of coal. C oppm* and lead are also raised, 
but not to an extent nearly a])proachiiig tliat of 
iron. Limestone, fix estone, alabaster, marble, oclirc, 
gypsum, and clays of A,iri<ms descriptions, applica- 
ble to the piirjwises of the potteries, arc most abun- 
dantly extracted from the bowels of the earth. 
I'hoiigli salt sjiriiigs are both cojiious and richly im- 
pregnated «itli tliat mincial, no rock salt has bgiii 
yet discovered ; but it is supposed there are some 
abundant repositories of it beneath the surface, 
iviatiufac- The relative proportion of the employment of the 
furcf. several families show the great prepotideranee of 
manufacturing labour in thiy county. 'Lhe whole 
of the Hoiithern part is occupied in tlie difl’trent 
Avorkings of metals. Wolverh.imptoft is the chief 
seat of the n»uinifactiire of locks, kc) s, hinges, bolts, 

^ mul the he.»ivior kinds of iron a\ «u’e. Walsal furnishes 

buckles, bills, stirrups, spurs, and all the kinds of 
hardware used by saddlers. VVednesbury sup- 
plies guns, iron axle-trees, saws, trowels, haiimiersy 
edge tools, and (*ast-iron Avorks of every kind. Al- 
irtosHall the villages in the vicinity of thc.se towns 
contribute in a greater or less degree to supply part 
of the w'ork for which the tow'ii neai’cst to them is 
tlie great mart. 

The northern part of StaHbrdshire is celebrated 
for the excellence of its earthenware, with which it 
supplies the consumption of the greater portion of 
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the civilized world. The great extension of this Scaf^rd- 
manufacture has been owing to the scientific skill ^ 
and fiorscvering energy of one dislingiii sited indivi- 
dual, tlie late Mr Wedgewood ; whose combinations 
of the dilTercnt eurtlis, and study of the arts of de- 
sign, has given a value to that which before was al- 
most worthless, and increased to a most wonderful 
extent tlie wealth of his reighbourliood, and the 
number and comfort of its inhabitimts. By meant) 
of the canals, the pipe-clay from Dorsetshire and 
Devonshire, and ihe flints from Kent, are brought 
to the spots where the clays and coal abound ; and 
tfio finished goods, by the same m( ana, are convey- 
ed to the great slii])ping ports, i’rom whence they 
arc distributed to all parts of the globe. Salt is 
made from natural springs at Sliirlcyweek, and, of 
late. At Lord 'i'al bat's works at Ingestrie, to such 
an extent as to supply all those parts of tlie mid- 
dle of the kingdom w'liich are not in more close con- 
tact ‘ with the refineries of Northwich or Droit wich. 

'J’here are some resjieclable establishments at Cheadlc 
for making brass and copper goods. Shoes are raa- 
niifactured on an cAtensi\c scale at Stafford and 
at Newcastle. At Tainw'orth arc great Avorks for 
))rinUng calicos. Burton has manufactures of ale, 
of great ccklirity, of hats, and of several kinds of 
cotton goods. At Leek there are large and flourishing 
establislimcnts for ribbons, liatidkerchiefs ferrets, 
galloons, and other kinds of silk goods. 

'I’lie cultiviited lands of this county are nearly all Agriculture, 
inclosed Avithiii good hedges, chiefly of the Avliite 
thorn, in fields of from tAvcnty to thirty acres. The 
general rotation of crops in the clayey soils is, 1st, 

Fallow ; 2d, Wheat ; 3d, Oats, after wdiich it is laid 
dow^n witli clover, trefoil, and rye grass, for Iavo or 
more years. On breaking up an old sward, the usual 
course is, 1st, Oats; 2d, Fallow; 3d, Wheat; 1th, 

Oats, and then the grasses. On the more friable 
.soils the rotation is, 1st, Fallow; 2d, Wheat ; 3d, 

Beans, or pease; 4tli, Oats,«aiid then the grasses. 

On the light soil, tlie Norfolk system of turnips, 
barley, clover, and then wheat, is most commonly 
followed. 

The black cattle are generally of tlie long-Iiorncd 
breed, and have, of late )cars, been much iin])roved 
by the spirited exertions of some distinguislied indi- 
viduals. 'Bhe sheep arc of different races ; the new 
Leicesters are said be the most predominant. 

About Caimocli and Sutton Colfield tliey have a 
breed much resembling tiie South Downs. On the 
moorland tliere is a breed with white faces, without 
horns, and long combing wool. The county is aa'cII 
stocked with timber, especially on the estates of 
some of the great proprietors. l*lie lands in an iin^ 
improved staW &l>dl estimated to amount to neat- 
ly one-tenth part of tlie whole county. 

The Itoman antiquities are tlie WatliM Street Aatfqiutiv 
and the Ichnield roads, which pass through it, and 
the remains of ancient stations or encampments. 

The Saxons have lefl few remains here that merit 
particular attention. 

This county gives titles to the following peerages: Tltks, and 
Marquis of IStafford, Earls of Ferrers, I'albot, and i{cyKK*nttt- 
1 larrowby. 'i'he county returns tw o members to the 
House of Commons, and two each are sent feegn 
Lichfield, Stafford, Newcastle, and Tamwortlh 
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ftafl^rd- The most remarkable noblcmcA and f^entlemcn^ 
scats are the following 7>entham, Marquis of 
Rtcnm- Stafford; Bcaudesert^ Marquis of An^flesea ; Inpres- 
I n^ine. trie, Earl Talbot; Snndon, Earl of Tlarrowby ; 
U ^ Sand well, Earl of Dartmouth; Enville, Karl of 

Stamford ; Shu^borou^h, Lord Anson ; Wrothcsleyj 
Sir J. Wrothesley ; Wolsely Hall, Sir Charles Wolhc- 
ly ; Tixtall, Sir T. H. Clifford ; Etruria, Josiah 
Wedprewood, Esq. > Weston, Earl Brodford. 
ropiilition The population of the princip'al places are as fol- 
of I iin(jp.il lows: Wolverhampton, 18,380; Sed^ley,17,l,05; Bil- 
^ ston, 1 2,003 ; Walsal, 1 1 ,91 1<; Tipton, 1 h 5 1 f> ; Kin^s- 

'w inford, 11,022; Burslein, 96*99; West Broimvich, 
970 j; I.anc End and London, 7100 ; Neweastle-iin- 
dcr-Line, 7031 ; W'cclnesbury,6471 ; Lichfield, 6075; 
Bowlcy Regis, 6o62; Stafford, 5736; Henley, 5622; 
Darlaston, 5585; Uttoxeter, 4658; Biirtoii-iipoii- 
Trent, 41 14. 

See Plott's Ili^torrj of Sifaffordshir ^ ; Pitt*s /tgri- 
citlhnal Sia\ctj of Siafford^hhe ; Aiken's fitstory of 
Manchester ; Shaw's /f/i/w y and Anttqtnlic^ of Staf- 
fordshire ; Jackson's Lichfield ; Beauties 

of^ England and WaU^. (w. w.) 

STEAM-ENfilNE. PnnKiNs'.s. In addition to 
the detailed theory of Scevm, and of the Steanl- 
En&ine,* such as it has already been furmsIuMl by 
tile science of a Robison, and the iiigeniiity of a Watt, 
some further theoretical i n vest ig.itions and computa- 
tions are still required from time to time, in order to 
keep pace with that restlcbs spirit of incessant spe- 
culation and practical improvement, to which Great 
Britain is indebted for so much of its prosperity ; and 
none of the inventions which have of late been in- 
troduced are so striking, so promising, or at first 
sight so paradoxical, as those which have resulted 
from tile skill and enter{>rise of Mr I’erkins. In or- 
der that we may be prepared to appreciate the me- 
rit of these inventions, and to discriniin.'tc bettveen 
tlie effects which au? the results of new pliilosophi- 
cal principles, and those which are only obtained 
from a high perfection of mechanuil execution, and 
a just confidence in the admirable art with which the 
materials are silected and tempered ; it will be ne- 
cessary to recur to the theories of heat and of steam 
which have been already founded on acknowledged 
facts, and to inquire how far they w ill carry us in 
explaining all that has hitherto been tnade fuhlii 
respecting the machinery which has excited so much 
attention, before we allow ourselves to reject the 
principles [of Atmology\ at present admitted, as 
cither erroneous or insufficient. 

Respecting the density, or specific gravity, of steam 
at different temperatures, there appear to have been 
three different opinions ; that of Mr Wolf, who fan- 
cied that it was nearly equal in all cases, and that 
the difference of elasticity depended only on the im« 
mediate effect of heat , that oi Mr Southern, who in- 
ferred fVom his experiments that the density was 
simply proportional to the elasticity, without any 
regard to the effect of temperature ; and thirdly, the 
earlier and more probable theory of* Mr Dalton, 
which is intermediate between them, and which et- 


triliutcs the same effect to heat in the expansion of Sieam- 
pure steam that it possesses with respect to all other 
gases, amounting for each degree of Fahrenheit to 
about of tluir hulk at 52'', or to ^-{-j at 212% 
provided that no Additional qiyiiitity of moisture be 
present to furnish fresh ste.im by its evaporation 
The elasticity might be computed from Dr Young’s 
formula e=:.l78l (1 -f .006 / in wdiich J is reckon- 

ed from tile fice/ing point, and which agrees suffi- 
ciently well with the latest exp< riments of Southern 
and Urc, as well ns v\ith the curlier ones of Watt, 
Schmidt, Biker, Betuiicouit, Robison, Dalton, and 
others; and we rniglit tiansform it into the more 
convenient expression Kzr (1 +.0029/’)'’, for the 
number of atmospheres expressing the eWticity, 
reckoning the /’from 212 . But since Mr Southern's 
expcrifnrnts, as described in Robison's Sy&tent of 
PhiloAoph^, W'cre carried to higher temperatures than 
any of those which had been before made public, it 
will be safer to .idopt an cxpoj>enl approaching more 
ncarl}^ to that which he hiis cinp1r)jed, and to make 
E= (I -I-.004/’)*. Notwithstanding, however, thj 
apparent accuracy of these experiments, it seems im- 
possible to rely on them with pcMfcct con/idence; 
they give, for example, the absolute specific gravity 
of-«team at 212 , f ; while Sir Humphry Davy's 
very accurate ol)ser\.ition of the perfect identity of 
the space occupii*d by oxygen and hydrogen before 
and after deflagration, makes it only w»hich 

agrees very nearly with^be experiments communi- 
cate by Mr Davies Gilbert to Dr Young (Nat, Phil, 

II. p. 397 ), as w ell as with the much older determi- 
nation of D( sagiilie* 

We obtain, upon these principles, llic follow'ing 
Tabic of the elasticities and densities : 


Almo. 

8}ei«rc!i. 

Tlith tr 
uturc. 

1 IlffcT- 

crtcc. 

( 'om{ 
Density. 

Specific 

(sfiivity. 


J 

0 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

30 

10 

50 

60 

70 

80 

90 

100 

1000 

2000 

3000 

212*- 

ino 

273 

292 

S07 

320 
311 
31J 
350 
358 
3S8 
H7 
456 
^ 485 
r 50y 
520 
517 
562 
577 
590 
957 

1105 

1202 

37^ 

21< 

19 

15 

IJ 

11 

10 

9 

8 

39 

29 

21, 

20 

18 

15 

15 

13 

148 

97 

1.000 

1 . 8.06 

2.742 

3.565 

4.866 

5.150 

. 5.917 

6.678 
7.132 
8 170 
11.820 
15.232 
21.831 
28.2101 
1 3LJ8d 
l().i04 
4d.265 
52.0S3 
57-766 
63.371 
465.33 
845.31 
1193.00 

1 : 2600 
1:1371 
1:912 
1:729 
1:596 

1 : 505 
1:439 
1^90 
|fB50 

1 :318 

1 : 220 

1 ; 171 1 
1:120 

1 : 92 

1 : 76 

1 :64 
1:56 
1:50 
1:45 
1:41 
1:5.6 
1:3.1 

1 :2.1 f 



• There are, in the Enc^opadia Britanniea, very foU artidee under these heads, from the pen of the 
late Professor John Robison. 
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Steam- There is anotlicr of Mr Southern's opinions, ivhich 

Engi ne, appears to be almo8t «*» difficult to reconcile with 
other considerations as liis conclusions respecting the 
absolute and relative densities of steam : he imagines 
that the heat consumed in the formation of steam is 
almost all employed in the simple conversion of the 
liquid into a gas, without any great deduction for 
that which is required for its expansion ; while^ on 
the other hand, if we adopted Dr Young's compu- 
tation, deduced from the effect of expansion and com- 
pression on the velocity of sound, we should he 
obliged to infer, that almost the whole of the heat is 
required for the expansion only, and very little, if 
any, would be left to supply what Mr Southern cidls 
tlie constitutional heat of the steam, in contradistinc- 
tion to the heat of expansion. Dr Young's book is 
''‘so little known, though it has been sixteen years bc« 
fore the public, that it will not be superfluoiis to ex- 
tract from it the computation in question, which bears 
immediately upon the utility of all engines with high 
pressure. 

M^e may deduce from" Mr Dalton's '' experi- 
ment," says Dr Young (Vol. 11. p, 409)> “im accele- 
ration ef about 4- to be added to the calculation of 
the velocity of sound ; and, since the results of [di- 
rect] experiments on sound require an acceleration 
of j-, or only \ more, which bus been ascertained 
with great accuracy, it may be fair to allow the sup- 
position of Laplace and Biot, that the whole accele- 
ration of sound is owing this cause. We may, 
therefore, make the exfionent of the density^ for 
expressing the change of capacity, and the heat pro- 
duced 1450 (x^ — 1); which, when the density is 
doubled or halved, becomes 131. ‘2^; [and] acorn* 
pression of will produce a heat of 

Now, it ap]>enr8 from experiments on tlie sounds 
of different gaseS, and from the sound of a»pipe in 
air of densities the most various, that the correction 
of the velocity of sound is nearly the same in all ; 
hence it may be inferred, that the heat produced by 
condensation follows nearly the same law with re- 
spect to all gases. This principle may, therefore, 
probably be extended to steam- Supposing the con- 
version of water into steam to absorb as much heat 
as would raise its temperature 940°, we may call its 
capacity 212°, 1.60, and may calculate a table for 
other temperatures, assuming, with Mr Dalton, that 
its simple expansion by heat is equal to that of air. 
Mr Watt has shown, by direct experiment, that 
steam Ims a greater capacity, as its temperature is 
lower. 

** Hence, if a steam-engine work with double at- 
mospheres, the heat being about 24t°, it will 
quire 1.87 times as much water, of which the capa- 
city [as steam] is 1.48; and its excess above that 
of water } as much as at 212° ; it will therefore ab- 
eerb about 752°, and the heat required for raising 
water. from 100° will be as 1.87 j[147+762) to 
l.lg.4.940, or nearly as 8 to 5, while the effect is 
doubl^. 

** Robison save, that four ounces of water, at 100°, 
will condense in a second nearly 200 cubic feet of 
steam, redadn|^ its expansive forea to If this is 
correct, it sets at defiaace all theories of capacity. 
'The only distant analogy that can be found for it, is 
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the facility with which rarified air is found to carry Steam- 
off heat, which would induce us to suppose, that the 
capacity of a given Imlk of air is much less affected 
by its density than this calculation appears to demon- 
strate;" and this .apology, if we allowed it any 
weight, would carry us still farther from Mr South- 
ern's opinion." 

The two steps by which Dr Young's argument 
proceeds are, first, the effect of compression on air, 
as deduced from Lliplace's ingenious and fortunate 
suggestion respecting the velocity of sound; and, 
secondly, the identity of this effect, as observed by 
himself and others, in air of different densities, find 
in gases of different kinds ; whence he infers, that 
the same law may probably be extended to steam ; 

Uiat is, as far as wc can depgnd on such analogies as 
have been employed in the doctrine of the capaci- 
ties of bodies for heat, which, however, appear to be 
by no means unobjectionable. A remarkable con- 
sequence of this mode of computation would be, that 
water might be converted into steam of its own den- 
sity almost without any expense of heat whatever 
for what Mr Southern calls its constitutional heat ; 
for if wc make in the formula 1450 (xi— .1 ), 

we have 907° fm* the change of temperature attend- 
ing such a compression or expansion ; and the re- 
sult would be still greater, if we supposccLthe heat 
evolved to be expressed by n log x, .taking n above 
400°, for the multiplier of the common logarithm of 
the density. Probably, indeed, both these modes of 
computation give a change of temperature greater 
than the truth for the effect of any very considerable 
compression or expansion of steam ; but the lowest 
estimate that we can form of this effect will still 
make it probable that steam is always cooled by its 
expansion below tlic temperature which would al- 
low it to subsist in its rarified state as pure steam ; 
or, in other words, that a deposition of moisture is 
always immediately producecl by its expansion, and 
that steam is rendered drier by compression, suppos- 
ing no heat to be absorbed or cmitt^ in either case. 

The very low temperature at which a thermometer 
stands, in the steam that issues out of a boiler under * 

a very high pressure, is a further proof of the great 
increase of its capacity, or of the great absorption of 
heat occasioned by the expansion. 

Mr l^rkirts's invention, as described in the £din^ 
burgh Philosophical Journal for July 1823, appears to 
consist in substituting for the boiler a strong vessel of 
metal, which he very properly calls a generator, 
intended to subject the water to a heat of between 
400° and 500°, and allowing it to escape only 
through a valve loaded with a weight equivalent to 
35 atmospheres, while it is fumislied with a safety 
valve loaded to 87, and with a gage indicating, by 
means of a portion of compress^ air, the actuid 
pressure of the steam produced by it ; and even the 
water that returns to the generator is subjected to a 
pressure of five or six atmospheres^ whiw keeps it 
at a temperature of more tlian 300°. The generator 
contains eight gallons of water, or 2852 cylindrical 
inches, while the piston is two inches in diameter, 
and the cylinder 18 inches long, containing 72 cy- 
lindrical inches, or ^ as much as the generator : 
affording a stroke of 12 inches^ with a pressure ^ 

10 


i 
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Stedin. initially of about 430 pounds on each squjare inch, 
that is, about 1300 pounds in the whole, or pro- 
Rtcum- somewhat less, since the valve of the genera- 

Navigation. cannot be supposed to remain open long enough 
for the pressure on each side of it to become equd. 
The danger of explosion-, which has hitherto pre- 
vented the general employment of engines with very 
high ])rcssures, is here avoided by the great strength 
and the moderate dimensions of tlie apparatus ; and 
besides the safety valves, a thin ball of copper, or a 
s.'tfety bulb, is provided, which will only sustain the 
pressure of 1 000 pounds on the square inch, while 
every other {mrt of the vessels is calculated to sus- 
tain 40OO* 

Mr Perkins's mode of applying heat to the water 
appfars in reality to be extremely advantageous, not 
so much from any cvidfflce that has been produced 
respecting the performance of the engine, as from the 
fact asserted by the writer in the Journal, that ** as 
much low pressure steam, of four pounds on the 
square inch, may be generated by one bushel of coals," 
employed upon three tubes of gun metal, communi- 
cating, by means of a loaded valve, with the boiler 
of a common engine, as by 7 iine busliels applied in the 
ordinary manner. It has' been conjectured tluit the 
heat is more easily communicated by the generator 
to the water, on account of the more intimate con- 
tact which subsists between them, and the absence 
of any nascent bubbles of steam in the neighbour- 
hood of the common surface : but it appears to be 
more probable, that by far the most material part 
of the advantage depends upon tlie more perfect 
combustion of the coal at a high temperature near 
the external surface of the thick boiler : for it has 
been sufficiently proved by Sir Humphry Davy and 
others, that an intense combustion evolves a much 
greater quantity of heat from the same materials 
than a more languid oxygenization. 

However this may be, there is nothing paradoxi- 
cal, and nothing marvellous in the operation of the 
engine itself, nor in the rapid production of a nuart 
of steam from eight gallons of water almost red not." 
The writer in the Journal hhs fancied that the water, 
as it ** flashes out," may rob the neighbouring parti- 
cles of their heat, so as even to leave therq below the 
freezing temperature, while it is itself much above 
the boiling ; but this supposition is in direct oppo- 


sition to every thing that we know of the properties Steam- 
of heat. If we reason at all in natural philosophy, we 
must reason from analogy : such a phenomenon as . II 
tj^is would be incredible, even if it were asserted 
upon the direct and clear testimony of the senses ; ^ . 

but to assume it as a probability, without pretending 
that it has been observed, appears to be setting com- 
pletely at defiance the obvious dictates of common 
sense. There is no other instance tohatever in which 
a body, contiguous to another, and exceeding it in 
thcrmometrical temperature, docs not communicate 
heat to it rather than receive heat from it ; nor, on 
the other hand, is there anv one fact beltides, that 
could be imagined to favour the hypothesis of a sud- 
den and general communication of heat between the 
distant parts of a material substance, like Uiat which 
appears to take place with regard to the electrical^ 
fluid. 

llie quantity of water, thrown out at each stroke, 
appears, from the talilc of densities inserted in 
this article, to l>c of the quantity that would fijl 
the cylinder, that is of the content of the ge- 
nerator, and its conversion into steam at any tem- 
perature would not require, at the utmost, more 
than 940° of heat, that is, a quarter of a degree for 
the whole of the water in the vessel, and possibly 
not* above one fifth of a degree : and it is obvious, 
that the parts nearest the surface might easily fur- 
nish this with sufficient rapidity, and yet without 
approaching very near to tlic freezing tempera- 
ture." 

But whatever mistakes may have been made re- 
specting the principles of Mr Perkins's engine, there 
can be no reason to doubt of its possessing some 
considerable advantages in practice, Which he will 
probably soon be enabled to establish, by the accu- 
rate test of its performance in pumping up water, 
as compared with that of the engines at present in 
common use, which are said to be capable of raising 
a weight equal to that of the cools consumed to the 
height of above halt' a million of feet: so tliat, in 
order to make good the expectations that have been 
held out to the public, he will have to raise an equal 
weight to about five million feet ; and when this has 
been performed, he will have triumphantly redeem- 
ed the pledge tliat lias been given on bis behalf. 


* 

STEAM-NAVIGATION. 


History of 7 he idea of propelling vessels by the action of 
Stcaiii-Navi- ^pheels or paddles, instead of oars, seems to have oc- 
curred at a remote period. The mode of carrying 
the project into execution is clearly, though concise- 
ly, described in a very curious and learned treatise, 
De Re Militarit by valturius of Rimini. This re- 
markable work is justly deemed one of the finest and 
earliest specimens of typography and wood-engrav- 
ing. It was first printed by John of Verona in 1472> 
and from the same press an Italian translation of ic 
by Paul Ramusio issued in 1483. It was after- 
wards reprinted at Paris in 1532, in the original 


Latin, by thd celebrated Printer, Christian Weehe- 
lius. 

Of the numerous machines described and deli- 
neated in that rare volume, several have been fre- 
quently reproduced as new inventions during the 
course of the last century. Such waste of ingenuity 
is really a serious evil, arising from inattention to tho 
history of the mechanical arts, and the want ofa public 
repository to exhibit their successive improvements. 
Mr Dibdin has given, in his Bibliotheca^ Spenceru 
ana, fac-simileseof several warlike eimincs from 
Valturius; but we have copied the ^uro of a 



S T E A M- N A V I G A T I 0 N. 


538 

stcain- flat-bottomed boat for crossing rivers by the circum- 
Navination. volutioD of paddles or vancfc. (See Plate CXVI.) 

These vanes consisted of pitched snil-cloih ; and it 
. will be seen, that the impulsion was commiinica^ 

ed by means of cranks. The action of each axle 
is said to have been equivalent to that of twelve oars. 
(Valturius, I)e Re Mi/itari, p. .*114.) We must not, 
however, suppose that the power thus applied was 
really augmented by such machinery. It lias been as- 
certained that human force is advantageoubly exerted 
in the act of rowing ; but this operation reipiircs skill, 
and not more than one person can work convenient- 
ly at the same onr. Where paddies arc substituted, 
mere strength is sufficient ; and a number of men 
may combine their labour in turning a crank. Ani- 
mal power will, indeed, eficct the same p\irposc. 
^Acrordingl}', some of the broad ferry-boats in 
North America arc fitted with paddles driven by 
gin-horscs. 

It 18 clear, therefore, that, three or four centuries 
ago, boats, propelled by the action of pndcllc-uhcols, 
were used on some of the large rivers in Italy, and, 
most probably, in other parts of the Continent, for the 
traiisporiing of troops. Valtui ius even speaks of pon- 
toons, composed of three parts, like drums*, which 
could be conjoined at any rime, and again (separated, 
to facilitate their carriage over land. 'J'lie method 
of changing a reciprocating into a rotatory motion, 
by the help of a crank, though not applied to the 
steam-engine till />() or 60 years after its invention, 
had been understood and practised at the very dawn 
of the mechanical arts. 

The atmospherical steam-engine, which Iiad been 
invented by Newcomen and improved by Deighton, 
began to bo pretty generally adopted in the coal- 
works about the year 17:^0 ; and it docs not seem to 
Iiave required any greatstretcliof imagination to direct 
such an efficient power to oilier purposes besides the 
raising of water. 

Mr.J. llulh. The first attempt, however, on record to apply steam 
to navigation was made by a person of the name of 
Jonathan Hulls, who, on .the 21st of December 1736, 
obtained a Patent, to endure for 14 >ears, for what 
may, without any impropricly,be called a Slatin-JRoat^ 
The Letters Patent, and a description of this boat, 
illustrated with a plate, are contained in u very rare 
Tract, published by Hulls in 1737, under the following 
title ; A Description and Draught of a new invented 
Machine for carrying Vessels or Ships out of or into 
any Uarbourf Porlf or Rivers against Wind and 2 Vr/c, 
or in a Calm, As tlic origin of the invention has 
,been much disputed, wc bliull subjoin some extracts 
from this pamphlet, which lay totally forgotten till 
within these few years, and is even yet, on account of 
Its great rarity, but very little known. * 

He introduces his description by a concise view 
of the principles of experimental philosophy; in 
which he observes (p. 39), If a person were 
to descend to the bottom of a well full of wa- 


ter, his body would be pressed the samo as if he Steam- 
descended the same depth into the sea; for there 
is the same pressure against a pool-head as there is 
against the sea-bnnk at the same depUi, as hath be- 
fore been dernonstrated, 

'' Thus I have endeavoured tp explain the nature 
of the pressure of the nir on other bodies, by com- 
paring It with other fluids that are visible to our eye, 
as mercury, water, &c. and, since the pressure is so 
very great, it is the nioro fir to be applied to a pur- 
pose wherein all sorts of manual operations are in- 
sufficient. For this [irescnt undertaking cannot be 
sup}iosed to be done by strength of men or horses, 
or any machine driven by cither. 

The atmosphere being of a great weight, and 
striving to get in where tl^e is a vacuum, 1 shall 
endeavour to show how tins vacuum is made, and 
in what manner this force is applied to drive the ma- 
chine. 

“In some convenient part of the Tow-Boat there 
is placed a vessel about two-thirds full of water, with 
the top close shut ; this vessel being kept boiling, 
rarifics into a steam. This steam being conveyed 
through a large pipe into n cylindrical vessel, and 
there 'condensed, makes a vacuum, which causes the 
wciglitof the atmosphere to press on this vessel, and 
so prfsscs down a piston that is fitted into this cy- 
lindrical vessel, in the same manner as in Mr New- 
comen's engine, with which he raises water by fire. 

(See Plate CXVI.) 

— “ It hath been already demonstrated, that a vcsu’I 
of thirty inches diameter, wliich is but two feet and 
an huif, when the air is driven out, ‘the atmofephcrc 
will press on it to the weiglit of four tons, sixteen 
hundred weight, and upwards ; when proper instru- 
mentb for this work arc applied to it^ it roust drive a 
vessel with a great force." 

“ Note — The bigness of the machines may be pro- 
portioned to the work that is to be performed by 
tlirni ; but, if such a force as is applied in this first 
c::say be not sufficient for any purpose that mn}^ be 
required, there is room,. to make such addition as 
will move an immense weight with tolerable swiflncss. 

“ It is my opinion it will not be found practicable 
to place the machine here recommended in the ves- 
sel itself, that is to be taken in or out of the port, &c. 
but rather in a separate vessel, for these reasons 

“ l.v/, This machine may be thought cumbersome, 

^and to take up too much room in a vessel laden with 
goods, provisions, &c. 

“ 2d, If this machino is put in a separate vessel, 
this vessel may lie at any port, &c. to be ready on all 
occasions. ^ 

*dd, A vessel of a small burthen will be sufficient 
to carry the machine to take out a large ore. 

“ 4M, A vessel will serve for this purpose for 
many years, afler she is thrown off, and not safe to 
be taken abroad." 

The passages above quoted are followed by»the 




* It consists of forty-eight pageiilf in duodecimo ; was printed for the authori and sold, price sixpence, 
at the Pamphlet Shops in London and Westminster." 
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Steam- Explanation of the Machine^ The Figure- to which 
NAvig:ition. Exphnaiion refers is copied^ from that givm by 
Hulls, in Plate CXVI. 

“ A represents the chimney coming from the fur- 
nace. 

“ B, The tow-boat. 

•* CC, Two pieces of timber, framed logclher, to 
cai’ry the machine. 

“ Drt, Df and Db, arc three wheels on one axu^, to 
receive the ropes F, Fa, and Fb, 

** Note, — F is the same rope that goes into the 
cylinder. 

“ Ha and Hb are two wheels on the same axis witli 
the fans III Illy and move alternately in sufh a man- 
ner, that when the wheels Da, /), and l)h, move 
backward or forward, tlnsy keep the fans HI III in a 
direct motion. 

“ Fb is a rope going from lib to Db, that when the 
wliecls Da, D, and Db, move forward, moves the 
^ wheel Hb forwards, which brings the fans forward 

with it. 

Fa is a rope going from the wheel Ua to the wheel 
Dii, that when the wheels Da, D, and Dh, mqj|p for- 
ward, the wheel Ha draws the rope F, and raises the 
weighifG, at the same time as the wheel Hb brings 
the fans forward. 

When the weight G is so raised, while the wheels 
Da, D, and Db, are moving backward, the rope Fa 
gives way, and th<? power of the weight G brings the 
wheel Ua forward, and the fans w'ith it, so that the 
fans always keep going forward, notwithstanding the 
wheels Da, 1), and Db, move backwards and for- 
wards, as the piston moves up and down in the cy- 
linder. , 

** LL are teeth for a catch to drop in from the axis, 
and arc so contrived, that they catch in an alternate 
manner, to cause the fans to move always forward, 
for the wheel Ha, by the power of the v/oight G, is 
performing liis office, while the other wheel Hb goes 
back in order to fetch another stioke. 

“ Note , — The weight G must contain but half the 
weight of the pillar ol air pressing on the piston, be- 
cause the weight G is raised at the same time as the 
wliccl Hb performs its office, so that it is, in elFccr, 
two machines acting alternately by the weight of one 
pillar of air of such a diameter as the diameter of the 
cylinder is. 

** If it should be said that this is not a new inven- 
tion, beenuso 1 make use of the same power to drive 
iny machine that others have made use of to drive 
theirs for other purposes ; I answer. The application 
of this power is no more than the application of any 
common and known instrument used in mcchnnisin 
for new invented purposes.** P. 4-3. 

'I'his FiXplanatioii is followed with the annexed 
** Ansxvers to some Queries ihac have been made con- 
cerning the possibility and usualness o /" this «w«£fr- 
tnkLig/' 

“ Query I. 

" Is it possible to fix instruments of sufficient 
strength to move so prodigious a wciglit as may be 
contained in a very largo vessel ? 

** Answer. All mcclianics will allow it is possible 
So mftke a machine to move an immense weight; if 
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there is force enough to driv^ the same ; for every Steam- 
member must be made in a proportionable strength , 

to the intended work, and properly braced with luces 
of iron, &c. so that no part can give way or break, 
if the braces, &c. necessary for this work had been 
put in tlio draught, it would have been so mucli 
crowded with lines, that the main, instruments could 
not be so well perceived. 

Query II. 

** Will not the force of the waves break any in- 
strument to pieces that is placed to move in the 
water ? 

Answer. First, It cannot be supposed that this 
machine will be used in a storm or tempest at sea, 
wlien the waves aro raging ; for, if a merchant lyeth 
in a hurhonr, &c. he would not choose to put out to * 
sea in a storm, if it were possible to get out ; but ra- 
ther stu}^ until it is abated. 

Secondly, When the wind comes a-head of the 
tow-boat, the fans will be protected by it from the 
violence of the waves ; and when the wind comes 
side-ways, the wind will come edge-ways of the fans, 
and therefore strike them \xith the less forces 

Thirdly, There may be pieces of timber laid to •* 

swim on the surface of the water on each side of the 
fans, and so contrived as they shall not toucli them, 
which will protect them from the force of the waves. 

Up inland rivers, where the bottom can possibly l)e 
reached, the fans may be taken out, and cranks 
placed at the hindmost axis, to strike a shall to the 
bottom of the river, winch will drive the vessel for- 
ward with the greater force. 

Query III. 

It being a continual expcnce to keep this ma- 
chine at work, will the oxponce be answered I 

Answer. The work to be done by this machine 
will be upon particular occasions, when all other 
means yet found out are wholly insufficient. How 
often does a merchant wish that his ship were on tlie 
ocean, w hen, if he were there, the wind would serve 
tolerably well to *carry him on his intended voyage, 
but does not serve, at the same time, to carry him out 
of the river, &c. he happens to be in, which a few 
hours work of this machine would do. Hesides, I 
know engines that aro driven by the snino power as 
this is, where materials for the purpose are dearer 
than in any navigable river in England ; therefore, 
experience demonstrates, that the 'expcnce will bo-, 
but a trifle to the value of the work performed by 
those sort of machines, whicli any person that 
knows the nature of those things may easily calcu- 
late.'* P. 45—48. 

Tiius, Jonathan Hulls appears to have been the 
first person who suggested the propulsion of vessels 
by paddle-wheels moved by steam. His mode of con- 
verting the rectilineal into a rotatory motion was in- 
genious, though not so simple as the crank. It is 
most probable, however, that he possessed not the 
means, and did not receive at the time sufficient en- 
couragement to carry his scheme into execution. 

A long interval ^lapsed before a similar project was J**y“‘* 
attempted. About the year 1772 the celebrated Mr 
W^tt bad completely remodelled the steam-engine i 
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steam, and before 1779 it wits, by various improvements, 
Navigation, reduced to a compendious form, and adapted to al« 
most every purpose where great power was required. 
The idea of employing it to propel vessels then natu- 
rally suggested itself. One of the first to whom it oc* 
curred was the Marquis De Jouffroy, who, in 1 78 1 , con- 
. atructed a steam-boat on the Suone at Lyons ; it was 
140 feet long, and he made several experiments with it. 
Messrs Fitch In the year 1785 two keen competitors for the 
Mul Rumsey. invention of stcam-navigation appeared in America; 

namely, James Rumscy of Virginia, and John Fitch 
of Philadelphia. The following extracts from a 
Pamphlet, very little known in this country, publish- 
ed by the latter in 1788, are curious : • 

— 1 confess the thought of a steam-boat, which 
first struck me by mere accident, about the middle 
of April 1785, has hitherto been very unfortunate to 
me ; the perplexities and embarrassments through 
which it has caused me to wade far exceed any 
thing that the common course of life ever presented 
to my view.” — “ In June and July I formed mo- 
dels, and In August laid them before Congress, as 
will appear on their files. In September 1 present- 
ed them to the Philosopliical Society, as per ccrtifi« 
cates.”— 

•* Philadelphia, Sept. 27, 1785. At a special 
meeting of the American Philosophical Society, a 
model, accompanied with a drawing and description 
of a machine for working a boat against the stream, 
by means of a steam-engine, w'as laid before the So- 
ciety by John Fitch." 

At a meeting of the American Philosophical 
Society on December 2, 1785, a copy of the draw- 
ing and description of a machine for working a boat 
against the current, which some time ago was laid 
before the Society by Mr John Fitch, he ibis even- 
ing presented to them. 

Extract from the Minutes, 

“ Samuel Maoaw, 
one of the Secretaries.*’ 

— « In October I called on the ingenious Mr Henry 
of Lancaster, to take his opinion on my drafts, who 
informed me that 1 was not the first person who had 
thought of applying steam to vessels ,* that he had 
conversed with Mr Andrew Ellicot as early os 1775, 
and that Mr Paine, author of Common Seme, had 
8Ugge.stcd the same thing to him in the winter of 
i778.” 

** In Virginia I waited on his Excellency General 
Washington, whu, in the course of conversation, in- 
formed me, that the thought of applying steam was 
not original ; that Mr llurosey had mentioned steam 
to him : but nothing that passed in the conversation 
with General Washington had the least tendency to 
convey the idea of Mr Rumscy 's relying on steam; 
and General Washington’s letter, p. 10 of Mr Rum- 
aey's pamphlet, clears up the matter— for the Ge- 
neral himself did not conceive any such thing. 
Knowing that the thought of applying steam to 
boats had been suggested by other gentlemen Jong 
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before ; 1 leR his Excellency, with all the elated Btm- 
prospects that an aspiring projector could entertain, NavigstiDn. 
not doubting but 1 should reap the full benefit of 
the project: for although 1 found that some had 
conceived the thought before* yet 1 was the first 
that ever exhibited a plan to the public; and was 
fully convinced that I could not interfere with 
Mr Uumsey, otherwise the known candour of Ge- 
neral Washington must have pointed out to me 
such interference. I immediateljr^ applied to the 
Legislature of Virginia for assistance to execute 
roy plan, who signified their wish to encourage my 
designs, but that the state of their finances prevent- 
ed it.” 

Finding tliat undoubtedly I was the first person 
in America that could be termed the inventor of a 
steam-boat, either agreeably to custom or equity, I 
thought it prudent to apply to the different states 
for the exclusive privileges for the emoluments of 
such invention, which were granted by New Jersey 
in March 1786, by Delaware, New York, and Penn- 
sylvania, in the winter and spring following, and by 
Virgnia in October 1787. 

*rr liavc from the time of my first thought pursued 
my scheme witli .unremitted application, wnhout a 
suspicion of an interruption, until the circulation of 
Mr Rumsey’s invidious pamphlet, the contents of 
which 1 now find it necessary next to take under 
consideration, not doubting but that the design and 
tendency of that production will be a sufficient 
apology for the plainness with which 1 shall treat 
it.” 

Mr llumsey says, in page 2, that Mn the month 
of September 1784, he exhibited the model of a 
boat to his Excellency General Washington, at Bath, 
in Berkeley county, calculated for stemming the cur- 
rent of rapid rivers onf^, constructed on principles 
very dificreiit from his present one. Satisfied,' says 
he, ' of the experiment of her making way against 
a rapid stream, 5^ the Jorcc of the stream*, the (Gene- 
ral was plea.«ed to give me a most ample certificate 
of her efficacy.’ Here it is to be observed, that no 
mention was made to General Washington of steam 
at the time of such exhibition : the principles upon 
which the boat was propelled were entirely uncon- 
nected with, and distinct from steam ; being simply 
a model, propelled by voaier wheels, cranks, and 
setting poles : a mode which was many years ago 
tried on the river Schuylkill by a farmer near Read- 
ing, but without success. From an exhibition of 
this plan it was that Mr Rumsey procured the cer- 
tificate from General Washington, and on that cer- 
tificate were Mr Uumsey's laws founded. In his pe- 
titions to the several legislatures, he prayed for no 
exclusive right for the use of steam-boats ; neither 
did he make mention of steam to their committees, 
or even suggest an idea of the kind.”— 

Patrick Miller, Esq. of Dalswinton, in Dumfries- Mr Miller o» 
shire, made many experiments on the best mode of im- Halswinum. 
pelling single, double, and triple vessels with paddle- 


• The Orinnal Steam^Boat supported ; or a Reply to Mr James Rumsey' s Pamphlet, showing the true 
priority ofJimn Fitch. Philadelphia, 1788. 
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tenw irheelf, by the pewer of «ien and horiei ; and prlnu ttSety in six houra, altbodgh the whole time it blei¥ StMm- 
ed and circulated exttneively an account of a Trifle a eeiy strong breeze right a-head of us ; so much so, 

Veuet and wheehf in February 1787- In thie Tract, that no other vessels could move to windward, in thd 
be states, I have also reason to believe that the canal, that day, but those we had in tow ; which put 
/ ^ power of the Steam-Engine may be applied to work beyond thd^ possibility of doubt the utility of ihc 
the wheels, so as to give them a quicker motion, scheme in canaI6 or rivers, and ultimately on open 
and, consequently, to increase that of the ship. In seas ; though in this state of forwardness it was op- 
the course of -this summer (I787), I intend to make posed by some narrow-minded proprietors of the na- 
the experiment/’ vigation, under a^very mistaken idea, that the undu- 

As the powci:^of men produced only the slow mo- lation of the water occasioned by the motion of the 
tion of five miles ner hour, Mr James Taylor, then wheel would wash and Injure its banks : in conse- 
residing in Mr Miller’s family, and now at Cumnock, quenco the boat was, with great reluctance, laid up 
suggested the application of a steam-engine as the in a creek of the canal, near Bainslbrd Draw-bridge, 
moving power; and bo carried Mr Miller to the house exposed for years to public view ; where Henry Bell 
of Gilbert Meason, Esq. St Andrew’s Square, Edin- from Glasgow, who frequently inspected the steam- 
burgh, to see themodol of a steam-carriage invented boat at Catron in 1789, did also particularly examipc 
by Mr William Symington of Falkirk. Mr Miller this; and afterwards, in conjunction with other gen- 
was much pleased with the model, and desired Mr tlemen, in the ydir 1811, constructed the first steam- 
Symington to make him a small steam-engine,’ to boat, Comet, to ply 011 the river Clyde, which was 
work a (win or double boat on Dalswinton l^och. jioon followed there by many more, and its use is 
Tlie engine having been accordingly executed and now rapidly extending to different regions of the 
put on board the boat,, the experiment was made globe.” 

at Dalswinton in autumn I788 ; and It succeeded so It is Indisputable, therefore, that Mr Sraington 
well, that-Mr Miller commissioned Mr Symington to was the first person who had the merit ol success- 
{Yurchasc a gabert, or large boat, at Carron, and to fit fully applying the power of the steam-engine to the 
up a steam-engine on board of her, to make a trial propulsion of vessels. The boat which he construct- 
on a larger scale. Every thing being completed, the ed was, like that proposed by Hulls, really a Tug, 
trial was made on the Forth and Clyde Canal, in It is much to be regretted, that there existed not 
summer 1789, Messrs Miller, Stainton, Taylor, &c. enter^ise enough at that time in Scotland to ec- 
being on board, and the result answered their most courage the ingenious artizan to repeat his experi- 
sanguinc expectations. ments on the Clyde. All the subsequent improve- 

Mr Syinijqg- Erom a manuscript Memorial on Steam- Naviga- ments, however, in steam-navigation may be fairly 
tun. lion, drawn up by Mr Symington, with the perusal traced to Mr Symington's attempt, and we cannot 
oi* which we have been favoured, we make the fol- help thinking that ho has a strong claim on tbo na- 
lowing extract : tional gratitude, lie is still alive, and we fear not 

Mr Miller being then very much engaged improv- in the most flourishing circumstances. Should the 
ing his newly purchased estate in Duinfries-shire, state decline rewarding such meritorious servicer, 
and 1 also employed to construct large machinery the opulent proprietors of steam-boats might well 
for the use of the lead-mines at Wanlockhead, tlie evince their liberality and discernment, by bestow- 
idea of carrying the experiments, at that time, any ing on him some rccompence, 

fariiicr, was entirely given up, till meeting with the Considering the importance to America of navigat- Mr Pulton, 
late Thomas Lord Dundas of Kerse, who wished that ing her mighty rivers, it is not surprising that the ‘ 

1 would construct a steam-bout for dragging vessels application of the power of steam to the propulsion 
on the Forth and Clyde Canal, in place of horses, of boats should, by persevering efforts, have been 
Agreeably to his Lord^'hlp's request, a series of ex- first carried into successful practice in that con- 
periments, which cost nearly L. 3000, were set on tinent. This was achieved by the activity and zeal 
foot in the year 1801, and ending in 1802, upon a of Mr Fulton, who appears evidently, however, to 
Ueger scale, and more improved plan, having a steam have derived all his primary knowledge of the subject 
cylinder 22 inches diameter, and four feet stroke ; a from Scotland. 

joompletc model of which , with a set of ice-breakers Mr Symington's Memorial, above referred to, gives' 

attached, may bo seen (if not in Lord Dundas’s the following remarkable statement : 

house, Arlington Street) in the Royal Institution, When engaged in these last experiments in 1802, 

JLMdon, which proved itself very much adapted for I was called upoa by Mr Fulton, who very politely 
the intended purposes, as will appear from the fol- madehim 8 elfknown,andcandidly toldme thathe was 
lowing simple yet authentic narrative. Having pro- lately from North America, and intended to return 
Wously made various experiments, in March 1808, thither In a few montlis, but having heard of our 
at Lock No. 20 , Lord Dundas, the great patron and steam-boat operations, could not think of leaving this 
steam-boat promoter, along with Archibald Speirs, counirpr without first waiting upon me in expectation 
of Elderslee, and several gentlemen of their of seeing the boat, and procuring such information 
acquaintance being on board, the steam-boat took In regarding it as 1 might be pleased to communicate; 
drag two loaded vessels. Active and Eupkemia of be at same lime mentioned, however advantageous 
Grangemouth, Gow and Espline masters, each up- such invention might be to Great Britain, it would 
wards of 70 tons borthen, aiu^irith. great ease car- cerminly become inore so in North America, on ac« 
ried them through the long rc^ of the Forth and oounl of the many extensive navigable rivers in that 
Qyde Canal, to Port-Dundas, a distance of 19 j country; and as timber of the first qualityi both for 
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' Statin, building the veiself, and alto for ftiel to the engine, what 1 conceive to be the truth* , Mr Miller^ of gtatm. 
yajganoii. |^||| 4 1|0 purchased there for a small expence, he was Dabwinton first wrote upon the method of moving ysjmjjy**; 
deoididly of opinion it could hardly fail, in a few or imtielling vessels or rafts through water by paif 
yeaifj to become very beneficial to trade in that part dies, wrought by a capstan, or oy the wind, in 
of the world ; and that his carrying the plan to North the manner of a wind-mill, which idea be after- 
America could not turn out otherwise than to tny wards gave to all the different Courts in Europe, 
advantage ; as, if 1 inclined it, both the making and It will be recollected by most people in this coun« 
superintendence of such vessels would naturally fall try, that the French proposed to erect rafts for 
upon me, provided my engagements with steam-boats conveying troops to invade this country by means 
at home did not occupy so much of my time as to pre- of Mr Miller's wind-mill or capstan plan; for it may be 
vent me from paying any attention to those which stated that this gentleman built two vessels at Leith, 
might afterwaras be constructed abroad. and put them in motion upon hia new improvement, 

ir jyir Fulton having thus spoken, in compliance with and even sent one of them to the King^f Sweden, 
his most earnest request, 1 caused the engine fire to ^ as a present. After this, he thought tharan engine 
be lighted up, and in a short time thereafter, put the could be so constructed as to be applied to work his 
steam-boat in motion, and carried him from Lock machinery for the moving of his paddles ; and ac- 
No. 16, where the boat then lay, four miles west the cordingly he employed an engineer to put his plans 
canal, and returned to the place tf starting, in one in execution ; but they failed for want of being pro- ' 
hour and twenty minutes, to the great astonishment perly executed. — But to give you a more correct 
of Mr Fulton, and several gentlemen, who, at our account of the manner Mr Fulton, the American 
outset, chanced to come on board. engineer, came to the knowledge of steam-boats, 

** During the above trip, Mr Fulton asked if I that gentlefiian had occasion to write me about the 
had aqi;, objections to his taking notes respecting plans of some machinery in this country, and begged 
the st^m-boat, to which question 1 said, none; the favour of me to call on Mr Miller of Daiswinton, 
as I considered the more publicity that was given to and see how he had succeeded in his steam- boat 
any discovery intended for general good, so much the plan ; and if it answered the end, I was to send 
better ; and having the privilege secured by letters- him a full drawing and description of it, along with 
patent, 1 was not afraid of his making any encroach- my machinery. This led me to -have a conversa- 
ment upon my right in the British dominions ;il)ough tion with the late Mr Miller, and he gave me every 
in the United States, I was well aware, 1 had no information I could wish for at the time ; I told him 


power of control. In consequence, he pulled out a 
memorandum- book, and, after putting several point- 
ed questions respecting the general construction and 
effect of the machine, which I answered in a most ex- 
plicit manner, he jotted down particulvly every 
thing then described, with his own remarks upon the 
boat, while moving with him on board,' along the ca« 
nal ; but he seems to have been altogether forgetful 
of tin's, as, notwithstanding his Aur promises, I never 
heard any thing more of him, till reading in a news- 
pappr an account of his death. 

From the above incontrovertible facts, which can 
be corroborated by a number of people of respecta- 
bility living at this day, it is very evident that com- 
merce is not indebted to North America for the in- 
vention of steam-packets, it being hereby established 
beyond the possibility of doubt, to be truly British, 
both in idea and practice, and that Mr FUlton^s steam- 
. vessel did not make its first appearance in the Hud- 
son River earlier than 1806 or 1807, four years at 
least posterior to his having been on board the Char- 
lotte bundas steam-boat, and minutely examined it, 
when at.work upon the Forth and Clyde Canal, and 
18 years later than the da$e of the first experiments 
made by me upon steam-boats, on the lake at Dai- 
swinton, Dumrries-shire, in Great Britaui.’' 


where, in my opinion, he had erred, or was, misled by 
his engineer ; and, at the same time, I told him that 
1 intended to give Mr Fulton my opinion on steam- 
boats: the friends of Mr Miller must have amongst 
their .'papers Mr Fulton's letter to me, for 1 left it 
with Mr Miller. Two years thereafter 1 had a letter 
from Mr Fulton, letting me know that he had* con- 
structed a steam-boat from the different drawings of 
machinery I had sent him out, which was likely to 
answer the end, but required some improvement on 
it. This letter I sent to Mr Miller, for his informa- 
tion, which must also be among his papers. This 
letter led me to think of the absurdity of writing my 
opinion to other countries, and not putting it in prac- 
tice myself in my own country; and, from these consi- 
derations, I was roused to set on foot a steam-boat, for 
which I made a number of different models, before 1 
was satisfied. When I was convinced that they 
would answer tlie end, 1 contracted with Messrs John 
Wood and Company, ship-builders in Port-Glasaow, 
to build me a steaip-vessel^ccordlng to my plans, 
40 feet keel, and 10 feet^ inches beam, which I 
fitted up'with an engine and paddles, and called her 
the Cornel, because she was built and finished the 
same vear that a comet appeared in the north-west 
part of Scotland. This vessel is the first steam-boat 


sit Henry The following statement upon the some point, built in Europe that answered the end, and is at this 
bv Mr Henry Bell of Grlamw, was addressed by present Umeupon the best and simplest method of any 
him to the Edkoc of the Caledoman Mereury, and ' of them ; for a person sitting in the cabin will hard- 

r oMisbed in that paper in October 18I6&-— h hear the en^^ at work. She plies on the Frith of 
observed in vour paper lately a paragraph re- Foftb, betwixt the east end of Che Great Canal and 
spectfog ateaUMoats,^ in which the Americans claim- Newhaven, near The distance by water b 

ed the r|gbt to the discovery, which is .become 87 trhich sb^^fformt, in ordina^ weather, 
of so modi utility to the public. ' On tbb ac- in boors up» oM the same down* llieie were 
count t propose to give you a full statement of many attempla to make sieamiibbats in tbb country 



. STBAM^N/! 

Stm. before this one, but none of them ever aniirered the* 
. null even tfiren jem after the Comet wu set 
a sailing, there was a number of our first rate engi- 
neers joined together, and obtained a patent for 
what they conceived a new discoveiy on the paddles 
for impellinff the vessel forward. They were disap- 
pointed in their plan, and had to return to the mode 
of the Comet;»— ^ 

The first American steam-boat which completely 
succeeded was launched at New York on the 8d 
October 1807 (five years befbre the construction of 
the Comifc at Port-Glasgow), and soon after plyed 
between tiBat city and Albany, a distance of 160 miles. ' 
Rapui Pro. In Britain,* steam-vessels were first brought into 
aressof^ use In 1812 upon the Clyde. They were built at 
vigJtioiK** Port-Glasgow, Greenock, and Dumbarton, where 
the art of ship-building bad for many years been 
conducted by carpenters eminent in their pro- 
fession. When launched, they were towed at a 
very trifling expence up the Cl^de* to Glasgow, 
situated in the midst of inexhaustible mines of coal 
and iron, and where the number of skilful practical 
engineers and artificers rendered the construction of 
the engines and machinery easy, and the prices 
moderate. 

The early experiments were, of course, made upon 
a small scale. The first steam-boat actually put to use 
there was the Comet (40 feet keel, 10} feet beam, 4 
wheels, 4 shovel-shaped paddles on each, with a cistern 
of fresh water to feed the boiler), built, as already men- 
tioned, by Mr Henry Bell, She had an engine of only 
three horses* power, being intended merely for passen- 
gers ; wlio, tin then, liad no other means of conveyance 
on the river than small row boats, either quite open, 
or supplied with only an aWnlng to secure them from 
the weather. Small as this engine was, it rendered 
the passage certain in one tide;* the vessel being able 
to make head-way even against the wind, and in 
rough weather. 

The success of the first experiment soon ezeifed 
competition , and a larger vessel, the Elizabeth (58 
feet on deck, 1 1 feet beam, with an engine of 8 horses 
power), was completed in March 1818, and for a time 
proved very profitable to the proprietors. The third 
boat, the Clyde, which began plying :n July of the 
• same year, was still larger in her dimensions ; being 
70 feet keel, 75 feet on deck, 13 feet beam, with an 
engine of ] 4 horse power. 

At present there are about thirty-five steam-ves- 
sels on the Frith of Clyde, some of which sail from 
Glasgow almost everjffbour, or holf-liour, during 
daiy-light, to the various ports on the river, and 
the lochs communicating with it ; as Dumbarton, 
Helensburgh, Loch-Long, Rothsay, Loch-Fine, and 
Campbellton, on the right bank, and Port-Glasgow, 
Greenock, Gourock, Innerkip, Largs, Milport, Ar- 
drossan, Ayr, Ii:vine, Girvan, Stranraer, Ac. on the 
left bank. Many of them occasionally visit Islaji 
Mu]l,Stafra,Icolmkill, and adjacent islands, during the 
summer months; andalso Londonderry, Coleraineiind 
other ports of Ireland. Several vessels of larger dimen- 
sions, are employed as regujijt^ckets to Belfast, 
the Isle of Man, Liverpool, A^ ahd thus a constant 
communication betw.een the united kingdoms is main- 
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tifoed. Since two steam-vessels have lejpllarv fiiWas- 

fy sailed from Leith to Aberdeen, cklting at several 
of the intermediate ports* Five or six steam luggage^ v ^ 
boats are constantly employed as lighters and draggers 
of other boats, for the speedy conveyance of goods 
firom Glasgow td the ports of exportation, and occa- 
sionally towing large vessels in or out of harbour. 

The annual voyages of each of these 85 vessels may 
be averaged at 10,000 English miles ; consisquently, 
the whole sail 850,000 miles yearly, or nearly 14 
times the circumference of our globe. 

The success of steam-vessels at Glasgow soon 
excited attention in other quarters, and several of 
the Clyde vessels were purchased as models. It is 
worthy of mention, that shortly after the time of their 
appearance on the Clyde, Mr Lawrence of Bristol 
established a steam-boat on the Severn, and having 
darned her to ply on the Thames, the Company of 
Watermen made such opposition to this innovation, 
that he was obliged to take her back. Now, how- 
ever, not only are all the chief navigable rivers in 
Britain thus navigated, but steam-vessels ply regu- 
larly from London to Aberdeen, sometinnii passing 
the Pentland Frith. 

X>n the Holyhead station, to carry mails between 
England and Ireland, there are three steam-vessels 
employed, viz. the Royal Sovereign, 210 tons, two 
40-hor8e engines ; the Meteor, 190 tons, two 30- 
horse engines; and the Ivanhoe, 165 tons, one 56- 
horse engine. They have answered the purpose 
much better than sailing vessels ; as a proof of which, 
during the last year the latter were employed, ex- 
actly 100 Irish mails arrived in London late; while, 
during the nine months after the steam-boats were 
first established, only 22 arrived late ; and that winter 
happened to be extremely boisterous. These boats 
use sails occasionally, and go to sea when sailing 
vessels dare not Jeave port. The average pas- 
sage of the Royal ckiveretgn, from Houth to Holy- 
head, is six hours, fifty-seven minutes ; from Holy- 
head to Houth seven hours, thirty-six minutes. Of 
the Meteor, from Houth to Holyhead, seven hours, 
four minutes, and back, eight hours, thirteen mi- 
nutes. The average passage is half the time in 
which the average passage of sailing vessels used to 
perform tlie voyage. The shortest passage was from 
Houth to Holyhead, five hours, thirty minutes; which, 
the distance being about 73 miles, is nearly 12 miles 
an hour. 

It is difficult to say what is the maximum speed Spcid ot 
of steam-vessels. Several of chose between Lop '^<cAni.Vts. 
don and Margate make the voyage in seven hours and 
a half, a distance of 84 miles. The Hero* made the 
voyage, wind and tide in her favour, in six hours, six- 
teen minutes. The Eclipse, from Belfast to Greenock, 

120 or 130 miles, has been known to come in nine 
hours ; and, on one occasion, having about SOOO 
square feet of canvas set, besides the engine at work, 
she came from Ailsa to Greenock at theriate of 9 miles. 

The Henra Bell, a new steam-trader between Glas- 
gow and Liverpool, has delivered goods at various 
warehouses in Glasgow, several hours before the ini* 
voices, or advice of the shipment, bad arrived in ^ 
couree of post. The New York steam-vessels run up 
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SCMin. to Albany^ 160 miles, in 21 hours, and dovrn in 19; 
NaTigatiy » , never in less thdn 19. They go from Newhaven to 
Mew York, 90 miles, in six hours and a half without 
sail ; Iming nearly 14 miles per hour. 

At preAcnf, steam-boots frequently ply between 
London and Dieppe. Rouen, Havre de Grace, Cadiz', 
Corunna, Aliciiu, Vigo, Lisbon, and other ports of 
Franco, Spain, and Portugal. One was lately estab* 
lisJicd between. Naples and Leghorn and Genoa ; but 
so 4 )ti abandoned, owing to the oppression of the qua* 
rantiiic laws, and the rapacity of the government of the 
Two Sicilies. Another steam-vessel was launched by 
an American gentleman on the Lake of Geneva, but, 
being a very bid sailer, it is about to be replaced by 
another. Every season they are becoming more nu- 
merous, and adventurous in sailing to greater distances 
and through heavier seas ; such as the Bay of Biscayi 
the Mediterranean, the Baltic, the Gulfs of Finlana, 
Bothnia, &c. A steam-packet, carrying the mail, 
now sails between Kiel, in Holstein, and Copen- 
hagen. In thq Adriatic, the Carolina goes every 
second day from Venice to Trieste, and the Eridano 
to Pai^NlIf the latter voyage being usually accom- 
plishod in 517 hours. The Royal George steam-packet 
makes iior passage from Portsmouth to Corunna 
in from 60 to 64 hours ; a distance of between 400 
and* 600 miles. 

PreaetiiState Having thus endeavoured to give a sketch of the 
of Steam- * origin and progress of steam-navigation, we shall now 
Navigation, proceed to describe the form and parfs of a steam-boat 
(suppose of 100 tons), and to some other details, cal- 
culated to furnish a more particular view of the pre- 
sent state of steam-navigation in Britain and other 
countries. 

Fig. 1, Plate CXVII., is an elevation ; fig. S, a 
longitudinal section ; fig. 3, a ground plan; fig. 4, a 
transverse section. The same liters refer alike to 
the respective parts of each figure: A, the two 
boilers, with their two manhole doors, one to each ; 
B, the chimney ; C, the steam pipes ; DD, the cy- 
linders of the two engines; £E, the two air pumps ; 
F, the side lever ; one on each side of each engine ; 
GG, the crank of the paddle-wheel shaR ; II, the rod 
that works the steam valves or hand gear, moved 
backward and forward by an eccentric wheel on the 
shaR; I, the nozzles; K, pillars of the framing; 
LL, the area where the fireman stands to put coals 
into the furnnee; MM, place where the coals are 
' stowed away ; NN, the paddle-wheels and covers : O, 
ladies' parlour ; P, principal cabin ; Q, second cabin ; 
having each a raised lantern or sky-light, besides the 
lateral windows of P and Q ; R, steward's room ; S, 
breakfasting room ; TT, refreshment rooms for the 
second cabin passengers : U, small boat ready to be 
let down on an emergency; V, rudder; WWp sea- 
men*s beds; XX, space for lumber or' spare fuel. 

• ne fireman sunds in the space LL; an iron trap- 
ladder leads OTwn to it from the deck, flush with 
which' are two horizontal gratings for the admis- 
sion of fresh air to himself and the fire; his coals are 
built*'up behind him, and he brings down only a few 
lumps at a which he breaks into sma]! pieces 
as reauired. Tlie chimney B is a series of slieet-iron 
cylinders rivetted at the joints, and slipt the one over 


.the other, ^ach boiler has a flue witbfo, making Steam- 
various convolutions under 4he surface of the water ; -NsvigMam. 
through which the smoke and flame pass, until they 
enter the chimney. 

These wheels being' ponderous,' acquire sufficient 
momentum to turn the crank, and supersede the 
necessity of a fly. The air-pump, feed-pump, and 
occasional cold water-pump, are wrought by rods from 
FF, the side horizontal levers. To prevent the waste 
steam of the boilers from annoying the passengers, a 
pipe conveys it into the chimney. Besides this, a waste 
steam valve is within reach of the engine-lhan, who 
loads and unloads it as he finds necessary. It is a 
curious fact, that a great flow of steam into the chim- 
ney prevents black smoke from issuing from it, which 
otherwise would. The paddle-wheels are firmly 
wedged on their shaft, and whatever pressure they 
exert against the water causes an equal re-action on 
the vessel, which is thus impelled either forwards or 
backwards according to the direction of circumvolu- 
tion. 

The principal cabin is painted, and otherwise taste- 
fully fitted up, and furnished with a stove, the chim- 
ney of which rises up through the deck. The second 
cabin occupies the fore-end of the vessel, and is also 
completely furnished, less elegantly. Small steam- 
boats from 30 tons upwards arc generally laid out 
much in the same way, only varying according to 
the nature of their employment. When intended for 
sea voyages, a great part of the internal space is allot- 
ted fur sleeping births. 

Plate CXVI. exhibits a sketch of one of the Clyde 
vessels, the Ci/ty qf C/asgoto, of 300 tons. 

The following is an alphabetical list of steam-ves- 
sels built in Britain : 


When 

Quilt. 

Nmna of ^eticli. 

Ton- 

nage. 

Kngines. 

Horse 

Pow. 

18SS 

Aaron Manby 

14C 

1 

28 

1831 

Abbey . ; 




18I<) 

Active 

83 

1 

i(i 

1816 

iEtna (doable vessel) 

75 

1 

20 

1820 

Aire and Colder • 

no 

1 

35 

1816 

Albion 

92 

1 

22 

1818 

Albion 

76 

1 

24 

1828 

Albion 

160 

2 

60 

1815 

Argyle 

88 

2 

32 

1821 

.Arrow 

130 

2 

40 

1820 

Belfast 

190 

2 

70 

1821 

Brilliant . . 1 ^ 

160 

2 

40 

1822 

Bristol Cambria 

100 

1 

SO 

I8J8 

British Queen 

76 

I 1 

20 

1817 

Britannia 

! 70 

1 

16 

1820 

Britannia 

JOO 

2 

4(* 

1821 

Britannia • 

80 

1 

20 

1815 

Caledonia , . / . 

ICS 

2 

32 

1816 

Caledonia 

80 

1 

12 

f820 

Caledonia 

80 

2 

3( 

1821 

Caledonia 

84 

1 

30 

1821 

Cambria . • 

ISO 

2 

60 

1818 

1821 

Clyde . - • 1 V • 

City of Edinbui^ 

69 

400 

1 

2 

14 

80 

1822 

City of Glasgow 

,300 

2 

100 

1818 

Cobourg 

75 

1 

24 



V'j 


KancsorV^nek. 


KaMof VfMifc 


Comet » ' 

1 88 1 Comet lengthened 
1 8 U) Congo 

1 8 Countess of Scarborough 
1621 Dasher , . 

1817 Deriance • • 

182() Diana 

1818 Dispatch • « 

1 820 Ducheif of Northumberland 

1 822 Duke of Lancaster 
1818 Dunbarton 

1814 Ragle (double vessel) 

1816 Ragle • • 

1821 Ragle 

IHJflRclipse , 

1821 Rclipse • • 

1821 Rdinburgh-Castio 

181/} Rlizaheth • 

1823 Emerald Isle • 

1 8 is Engineer 

1817 Enterprise 

1820 Rurl of Egremont - • 

1818 Favourite 

1819 Favourite • • 

l817Fingal . • 

1818 Glasgow^ now the Thames 

1820 Glasgow • • 

l8l9Gourock 

1817 Greenock 
1828 Henry Rcll 

1822 Hercules 

1821 Hero 

1823 Hibernia 
182] Highlander 

1822 Highland Chieftain 
1820 Highland Lad 
l8K0Hope 

l8l9Hope • • 

1817 Humber 

1820 Indefatigable 

1818 Industry • 

1 820 1 n verary Castle 
18201vanhoe 

1821 James Watt 

18 17 John Bull 

1822 King of the Netherlands 
1814 Lady of the Lake 

1818 Lady of the Shannon 

1821 Lady Stanley 

1819 Largs 

1 820 Leeds • 

1822 Lemington Packet • 

1817 London • 

1822 Lord Melville 

Lord Nelioni see Sir William 
Wallace 
1816 Majestic 

1821 Majestic 

1819 Maria Tug • * - 

iSi?! Marion, # • 

iSlMMargcry . • 

1 81 8|Marqui8 of Bute • I 


Perseverance 


Port Glasgow • . 
Portuguese • 
Prince of Orange 
Prince Llewellyn 
Queen Margaret 
Quentin Durward 


Rothesay Castle ^ • • 

Royal George Ship 
Royal Sovereign George IV. 
Royal Sovereign . { 

\(e 


Sir Joseph Yorke 
Sir William Wallace, for* 
mcrly Lord Nelson 


sovereign 


St Patrick 


Surprise 


jilC 
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Nav^tioik 


Boilti 

Nimsflf Vcwdi. 

■Ton- 

nage. 

Engiifai. 

Hone 

ftwr. 

1817 


95 

2 

82 

18«] 

Two Brothers 

85 

1 

^ 9 

1820 

Tyno 

40 

1 

ro 

mr 

Union ... 

20 

1 

4 

IMS 

Union • • . 

5S 

2 

16 

IMS 

Union, doable rerty*!^ 

100 

2 

80 

1831 

Venn. . . . 

365 

2 

60 

I8SI 

Velocity t 

150 

2 . 

4b 

isrs 

Victoiy ■ . . 

160 

2 

40 

1830 

Waterioo 

90 

1 

20 

1819 

Waterloo 

210 

2 

60 

1833 

Yorkehireman . ' • 

300 

2 

80 



The Sohoi the lergest mieliii thii list, indeed the 
largest steaBt^Tessel yet built in Europey was launch- 
cmI in July 18Sd, intended to ply between Leith and 
^ distance of about 460 ipiles. She is im- 

^ power each ; her 

«^hold 

jotfata!; burdantiltD to^^ Her aocom- 
mai0^^ are eataiaiivay having apace for m beds. 
The ladles' cabii\ la eight feet figb. 

TiU Soho isy hbwever« of somewhat smaller dtmen- 
.sidna than the ^^meriean steam-boaty the Chancellor 
]ivingston» plymg on the Hudson river between New 
York and Albanyy constructed by Mr Fulton. The fol* 
lowing are some particulars respecting this vessel. Her 
keel is 104 feet long ; deck 165; 82 broad; burden 520 
tons; draft of water about seven feet three inches; prin- 
cipal cabin 54r feet longy 7 high ; ladies’ cabin, above 
the other, 86 long, with closets; forward xabin 80 
long, 7 high. Permanent sleephig-births, in princi- 
pal cabin, 88 ; in ladies' cabin* 24 ; in fore cabin. 56 ; 
in cOptain^s cabin on deck, 2 ; engineers* and pilots’, 
S; . forecastle, 6; fire-men, Ac., 6; total, 

135. Her engine is of 75 hoM power ; diameter 
of cylinder 40 inches, length five feet ; piston rod, 
8^ feet; stroke, five feet; boiler, 28 feet 'fong, 
12 broad, with two funnels ; paddle-wheels, 17 feet 
diameter; paddle-boards five feet, ten inches long, 
with two fly-wheels, each 14 feet diameter, connect- 
ed by pinions to the crank Whafi. The machinery 
rises 4} feet above the deck. Avetagp rate of sailing 
a&ht and pne-h^to eight and three-fourths miles an 
£^r. With a moog wind and tide In her favour, 
ihp has made twelve ; but with a strong wind and tide, 

, iMinst her/ not ibore than six miles ^ hour. The 
handlemployed onboard are— 18 marii^rs, 1 1 cowries, 
waiters, stewards, ; — ^in all 24- 

This vessel, howa^r, is still much sui^iasscd in^ze 
by the Lady Sherbrooke, of 787 tons, v.aipd 60 b^rse 

£ wer;,bengr’l!he largest' of ci^ idiich ply on 
s river St Ciwrence. This gives IS tons for each 
l^e poiver„|ri|i|Kaf^i in the Sphp the same bbrtheo ' 
bias twee tioiiiw^iiitt^ actfon allied to it. The 
American:ataa4MreMels, thought sailers, are thus 
impbltoSby coifil^ratively smaller than thpae! 

buatmtUsciWam. 

It appMk.fir^ ^ Siport ^ihe Seleii iAfmmHtee 
of (he HouiS^qf Repreeentattveep for session' 1817, 
that there were then 17 large steam-boats in con- 
sunt employment on the American rivers, besides 


feny-boats. But since that time they have increased 
so ifipidW, that there lure now (1823) about 80a 
, The flawing are the names of 85 vessels, and 
their tonmige, plying on the Mississippi and its tribu- 
tary rivers adone, viz. Alabama, 200 tons; Buffalo, 
30|Qs Cedar Branch, 250; Cincinnati, 120; Consti- 
tution, 75 ; Eagle, 70 ; Etna, 89O ; Exchange, 200; 
Exporiment, 40 ; Frankfort, 320 ; General Jackson, 
200; Oene^ Pike, 250; Governor Shelby, 120; 
Harnot,40; Hecla, 70; Henderson, 85; Independ- 
ence, 800; James Monroe, 90; James Ross, 820; 
Johnston, 80; Kentucky, 80; Louisiana, 54 ; Madi* 
son, 200tMay8ville, 150; Napoleon, 382; Ohio, 448; 
Paragon, 400; Riflemaih 250; Rising Sutes, 150; 
St Lottih 220; Tafiierlide, 820; VesU, 100; Veeu* 
vius, 890i^tfolcano, 250; Wgiriiington, 400;— in all 
7259 towt? . ,. 

, Belonging to Mme of the States, there are steam 
ftigates and. ships of war carrying' guns, some of 
them 100 Pindars* 4^ 18 feet thick 

hi the stden, pf^pilemate layers of Mlt and cork ; arc 
they can ejaei boiling waUr on 
thefat enimieii pittd4here are caspi'of cutlasses and 
pikes wAleii m^ot^from their sMeli, and draw back 
again every fifteen seconds. 

The Savanneih-or 350 tons, was the first steam- 
yessel that croia^ the Atlantic, She arrived at 
Liverpool 20th June 1819, in 21- days from land 
to land ; 18 of which her engine was going; her 
daily consumption of coal was about 10 tons, so that 
she must have had at least 200 on board, leaving 
150 for the weight of engine and cargo. Her paddles 
were occasionally taken off, when she sailed by wind 
and the whole of the paddle-wheels were capable of 
being taken to pieces and shipped, in case of bad 
weather. As the distance is not much short of 4000 
miles, she must have averaged nearly 200;7fr day. 

By far the greatest number of steam- vessels use low 
pressure engines. A larger proportion of American 
vessels have high pressure engines than in this country. 
High pressure engines are wrought with steam of 
a great variety of strengths, from 80 to I60 lbs. per 
square inch. Some engineers assert, that it is capa- 
ble of being used at 1000 lbs. The steam is not 
condensed, but, after having acted 00 the piston, is 
allowed to blow off into the air. The diameter of their 
steam cylinders may be made of any size proportion- 
ed to. the strength of the steam used. Thus, when it 
is 160 lbs., the area of the cylinder may be only a 
sixteenth part of the avea of one using steam of 10 
lbs. ; consequently, a five inch , cylinder wrought 
with such strong steam will 'be equal in power to a 
20 inch cylinder wrought .wUh Such weak steam. 
Higb/pressuK ehgines reoufthneitber air-pump, oon- 
duator» noi^ ijlie j^rb th^with jcimnected; and as 
the ytdume df steam lufili 1i.. hi proportioo, their 
baOeti^ duty W much smaller. Hence 

these 'engines occupy less room and tonnage, and 
r^uire somewlmt less fuel ; but the risk of ex- 
plwon is coDstterable. Were it otherwise, they 
wOuM be very valuable at sea, because their power 
can be by merely Increasing 

the fir6, whereas t Hwp Kver of condensing engines is 
much more ciroumsenbed, and confined to their ori- 
ginal construction. The free eflective power of large 
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(teBttd Ob- It b remarkflbla Ibal, after the fiiet auaeeisftil 
I Tery little improvemonl hji bebn made ia the 

construction of fteam-veiseb. Experience kei only 
Art. fixed the sokable proportions of the sesoraiiit>art8. 
Much, however, still remains to be done. The greet 
objects wanted are to inciease the power of khe en« 
gine ; to ayold^he waste ef force in the play of the 
paddles ; and to render their action more equable. 
Notwithstanding the number and variety of eteam- 
eoffines which have been erected in thu wnd, It Is 
truly surprising that some of the most important 
points oi theory should be left uncertain and subject 
to dispute. Wc have neither ascertained exactly the 
density of steam formed under difierent pressures, 
nor the quantity hf heat absorbed in its formation. 
Most of the conclusions of engineers are drawn ra- 
ther from analogy than from facts $ and a new set of 
Gxperimsipts on steam, conducted with scrupulous at- 
tention, and on a comprehensive plan, are much want- 
ed at present to guide all our practical operations. It 
seems probable that the most economical engines, on 
the whole, are those which work under a high steam 
pressure, though the statements given by different mu* 
thors cannot be easily reconciled. The vapour of other 
fluids has sometimes been proposed instead of the 
steam fiom water. It would be an important object 
gained, if the same elastic force could be created 
with leb<t cxpence of heat. The prodigious con- 
sumption of coals by the boilers proves a great hin- 
drance to the extension of steam-navigation. The 
store of this ponderous species of fuel required for 
the supply of the engine in a distant voyage, would 
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odcttply the wbolp fivep of i Urge veaseL 

The Bapid, of lip pimf buvdsi^ and ^ hem 
poweiv reqiiimi qgarly alga of eoab every two houiii 
and could not tbereA»re cpntinae atsea above eleven 
days j and we have seen *diit the Savannah, which 
crossed the Atlantici coqsumed ten tons of coals 
every day, or 210 tons during the paasege of 21 
days, leaving only 140 of surplus tonnage, Unleas 
aemo great discovery, indjsed, be made on the eon- 
centration of heat, we shall never dispatch •tfanr* 
packets directly to the East or West Indies. ^ 

The form and disposition of the paddles might 
certainly be improved. They seldom strike the 
water in the right direction, but splash it about, 
and leave it to impede the progress of the vessel. 
An irregular unpleasant motion is hence produced, 
and much force thereby lost. With a strong side- 
wind likewise, the larboard paddles are deeply im^ 
mersed in the water, while the opposite ones ore 
nearly suspended in the air, and scarcely act at all; 
the necessary consequence is, thet, itk jSUch CtMuii** 
stances the steam-vessel describea a winding path, 
and becomes unmanageable by the helm. Is It not 
possible to apply the immediate power of steam to pro- 
pel vessels without dividing and diminishing be action 
by the intervention of a train of cranks and paddles f 
Steam-navigation, though still limited in its opera- 
tion, is a splendid triumph of ingenuity, and consti- 
tutes an epoch in the history of the mechanical arts. 
It has opened a most beneficial internal commerce 
in the vast regions of America; it has wonderfully 
facilitated the communication between the different 
parts of Europe; and by multiplying the friendly 
intercourse of men in all countries, it has essentielly 
contributed to diffuse knowledge, to soften preju- 
dices, and to quicken the efforts of general industry.* 


atseUSa- 

grtWiig. 


le-M*late STEEL, ENGRAVING UPON. At the first dis- 
Engraving, covery of the Art of Printing from engraved metals, 
experiments would moat probably be made with a 
view of ascertaining the fittest metal for the pur- 
pose ; indeed it is known, that copper, tin, and sil- 
ver, were employed by the early artists , and there 
are some prints, by Albert Durcr, which are consi- 
dered to be impressions from plates engraved or 
etched on steel. In the collection of Albert Durer*s 
prints, in the British Museum, there are five of these 
prints, the chief of which are, Cbrisi in the Garden, 
a print 6 inches by 8^ inches, dated 1515; the 
Lady and the Moneter, 12 inches by 8^ inches, 
dated and the Cannon, iSf inches by 8} 
inches, dated 1518* 

But, for the usual pa /p tf M of engraving, copper 
has some advantages whim hasrd led to iu bemg 
nearly sdnaya in* prpibmqe to other 

metals ; and in one instance only ^pre we Jbund 
that steel fdatewm tfsed>fiss 


country, before the late attempts to prevent the 
forgery of bank-notes. The plate we allude to is 
the Ceiling of the Star Chamber^" in the Toys- 
graphical lUustralions of Westminster, engraved by 
Mr J. T. Smith, in 1805. 

The great expense of renewing plates for bank- 
notes, when any superior engraving Is introduced, 
for rendering imitation difficult, suggested the idea 
of employing a harder material than copper to en- 
rave upon. Steel plate was tried, and found capai* 
le of affording from 20 to 80 times the number of 
impressions that could be obtained from a plate of 
copper; while it was not much more difficult to 
engrave upon. The advantage to be derived from 
employing steel waa first made In this 

countiy, in 1813, by the inquiry ril^ting the 
prevention of forgery, instituted by the Society Jbr 
the Enconragement^tf Artt^ Ac. iq London ; when 
A specimen of en mHh g onjeft sCm mka presented 
to thT&fiietjr h flOwKi Wwren ; uid 


^ — 

• Thii ArtkI. ww wntten'llEplr bjr « GwUiBinui of QlMgow, well ioforai^ on the nibject of Steam* 
mnrigation.— Eo. 
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it appotred, fVom evidence collected by the Com« 
mitteei that notes, with ornamental borders, printed 
from steel plates, were then in use, In America. 
Soon afler this period, Messrs Perkins and Fairman, 
from Americn, in conjunction with Mr Heath, an 
eminent engraver of London, formed an establish* 
ment Cor printing notes, and other engravings, from 
steel blocks. 

The methods of engraving on steel, adopted by 
Warren and others, were similar to those employed 
in engraving on copper ; differing only so fur as was 
necessary on account of the nature of the material, 
and the process of hardening the plates. In addi- 
tion to theie methods, Perkins, Fairman, and Meath, 
employ a mechanical process for increasing the num- 
ber of impressions. They first make the engraving 
on a thick plate of sof^ steel ; the plate is then hard- 
ened, and the impression is transferred, in a spring 
press, to the surface of a soil steel cylinder, by roll- 
ing the cylinder repeatedly to and fro on the en- 
graved plate, bndcr a very considerable pressure. 
The transfer thus obtained is in relief, and the cy- 
linder being hardened, it is made, by the same 
spring press, to repeat as many impressions as may 
be desired on soft steel, or on copper plates, for the 
purpose of printing from. They usually impress 
steel blocks, each of which will afford several thou- 
sand impressions, and when the cylinder becomes 
worn by transferring, a new one may be impressed 
from the original engraving; and, consequently, an 
inconceivable number of prints may be obtained 
from one orlginol plate. 

It ought, however, to be remarked, that an en- 
graving cannot be transferred from steel to steel 
without injury ; and that the injury will be greater 
in proportion to the spirit, freedom, and delicacy of 
the work. Indeed, where engravings arc to be con- 
sidered as works of art, it will always be preferable 
to engrave or etch on tempered steel, and print 
from it without hardening. A sufficient quantity of 
impressions may thus be obtained, and of a superior 
kind ; because steel being more compact and hard 
than copper, it requires less labour to clean off* the 
superfluous ink, and it is, consequently, less worn 
by this part of the process.* But the power of 
transferring is of great value in all cases where a 
great number of impressions is the chief object de- 
sired ; as in notes, plates for school-books, ornamen- 
tal borders for pottery, labels, &c. 

In preparing steel plates, for either engraving or 
etchingr the surface should be well polished, so as 
to render it compact, of an equable degree of hard- 
ness, and perfectly smooth. The same tools are 
used as for copper^ but they should be of the kind 
of steel which is endowed with the greatest degree 
of hardness and toughness. When a plate is to be 
etched, the point which removes the varnish should 
be sufficientW hard to penetrate the polish on the 
futface of the platen the acMwill then bite more 
freely and to a greater' depth, ^wi|bout spreading so 
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as to produce a broadband shallow line. A point of 
diamond is, we believe, sometimes employed, parti- 
cularly where the lines are drawn with the ruiwg^ 
machine, invented by Mr Wilson Lowry, the found- 
er of a new school of engraving, which has been 
of infinite use in diffusing correct Caste in archi- 
tecture and sound knowledge in mechanics. The 
same ingenious artist observed, in the first etchings 
on steel, that the lines were broad without depth ; 
and, in consequence, tried to find a memtnimi that 
would answer the purpose better than the common 
acids; in this he perfectly succeeded, and was en- 
abled to bite the lines deep, and yet preserve the 
desired degree of fineness. This discovery he 
subsequently disposed of to Mr Heath : the exact 
nature of the process we have not been able to as- 
certain. 

Of the common acids, diluted muriatic acid seems 
to answer best, but diluted nitric acid products 
nearly the same effect. 

When tlie plate is not to be hardened afler being 
engraved, ohe of a spring temper may be employed ; 
and if etching only is to be done on the plate, chin 
steel of a harder temper might be used ; but the 
hardness must not be greater than will admit of its 
being scratched by the tracing point ; otherwise a 
fine line cannot be produced of the necessary 
depth. 

When the graver is to be much employed on a 
plate, it should be annealed (see Annealing in 
this Supplement), in order to render it uniformly 
soft. 1 he place, after being engraved, may be hard- 
ened most effectuall}', and with the least injury 
to the engraving, or risk of warping the plate, by 
heating it in a metallic bath, and quenching the whole 
in a cooling fluid. A bath of the fusible alloy of lead, 
tin, and bismuth, which Dr Wollaston proposed for 
hardening delicate stccl-work, will, perhaps, answer 
better than any other. (See Cutlery, p. 457, Vol. 
111. of this Supplement*) It will always be an ad- 
vantage to employ a perfectly fluid medium for 
cooling ; and we have reason to conclude, from some 
hasty experiments, that water heated to its boiling 
point is better than cold water for cooling steel : 
the quick abstraction of beat, by converting water 
into steam, seems to have more effect than the mere 
cooling power of a large body of cold water. 

If plates are not to be transferred, there is some dis- 
advantage in employing thick ones ; and more especi- 
ally in cases where an alteration may be necessary, or 
a mistake is to be rectified. In a thin- steel plate it is 
as easy to rectify an error as in copper ; but in a 
thick one it is a troublesome process. 

Mezzotinto engraving on steel is also found to 
answer equally as well as the other kinds ; some very 
fine orinu have lately been done in this manner ; 
and tne great number of inmressions a steel plate 
affords, will canise this bmtinil style of engraving to 
be mqre.geneiilly cultivated. 

The advantages of copper consist in its bemg 




• Asted plata, which bid net been hardened, has been known to iMrd 95|000 fanpresrions without 
material injury. 
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Stod-Ea- more easily prepared for engraring upon i in its 
g^Tsving soilnessi which renders it less difficult to engrave ; 
Stirlingshire. small degree of care necessary to protect 

the plate from injuryi whenever it is not necessary to 
print at once the whole number of impressions the 
* plate will 8ftur.d. Now, it will always be difficult to 
preserve steel plates without more care and attention 
than can at all times be ensured ; hence, each metal 
has its peculiar excellence; steel for the supply of a 
rapid and extensive demand ; copper for the slow 
and regular pTti^rcss of works on the sciences and 
arts. 

As prlntin^r from engraved steel is now much used 
as a means oi preventing forgery, we shall close this 
article with a few remarks on that subject. It ap- 
pears to us, that there should be nothing complex 
in the figures that are selected for the engraving ; 
Uicir excellence should consist in the perfect even- 
ness and parallelism of lines, whether straight or 
curved ; but curved lines of difficult kinds should 
be preferred. Many crossings render a pattern in- 
tricate and confused : they distract the attention and 
dazzle the sight. Wavy patterns, with scattered 
lights, have the same elFect. In such cases it is 
difficult to compare one specimen with another; 
and a general imitation is not so easily detected* 
It will be desirable to unite the work of an artist to 
that of a mechanical engraver ; and in such cases 
the subject should be of sufficient size to allow of 
its being distinctly made out; because it will in» 
crease the difficulty of imitation* Where the circu- 
lation of notes is limited, good cngravjng on the 
note will be an effectual check upoit forgery ; but 
the notes of different banks should be nmde as dis- 
tinct as possible, instead of the same work being in*, 
troduced In different notes, as may eosify be done 
with steel cylinders. Where a whole empire is serv- 
ed with one kind of notes, the temptation to forge 
is so great that it cannot perhaps be altogether pre- 
vented ; and, therefore, while every proper expedient 
should be used to increase the difficulty of forgery, 
no apparent difficulty of copying should render bank- 
ers and others less on their guard against it. 

See Ixcpurl of the Committee of the Society of ArtSf 
4'c. on (he Mode of Prex'entin^ the Forgery of Dank- 
Notes, 8 VO. London, I8I9. Edinburgh Philosophic- 
cal Journal, Vol. III. p.'140. (11. 11. 11.) 

STEREOTYPE PRINTING. See the Article 
Printing in this Supplement. 

.Situation STIRLINGSHIRE, a county in Scotland, si- 
nml Uouud' tuated between 55" 55', and 5f)" 17' north latitude, 
qncs. and between 3° 17', and 4“ 40' west longitude, on 
the isthmus between the Friths of Forth and Clyde. 
It has the counties of Perth and Clackmannan on the 
north, the Frith of Forth and Linlithgowshire on 
the east, Lanarkshire on the southi and Dunbarton- 
slifte on the south-west and west; and, extending 
from 12 to 17 miles from north to south, and about 
Extent. f^^™ contains 645 square miles, or 

412,800 English acres ; divided into 21 entire pa- 
rishes, with portions of other four, which partly De- 
long to the adjoining counties. The river and 
Frith of Forth is, for the moat the boundary 
on the north,* though one entire {Mrish, and parts of 
other two are on the north aide of that river ; on the 

VOL. VI. PART ir. 
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weat It includea part of Lochlomood, and a narrow Sdrlte|ihire 
neck runa out on the north-wcat, the east side of 
which' touchea Loch Katrine. Like many other of 
the Scottifih countica, it ia of a very irregular form, 
yet most of its outline ia well defined. Besides tlic 
Forth on the north and north-cast, the Ai^on marks 
its separation from Linlithgowshiroy on the east and 
north-east ; the Kelvin flows aloi^ a great part of 
the southern boundary ; and the Endric, before en- 
tering Lochlomond, divides it for some distance 
from Dunbartonshire on the west. 

About two-thirds of Stirlingshire consist of hills 
unfit for cultivation, but affording good pasturage for 
sheep ; being chiefly covered with green herbage, 
though sometimes intermixed with heath. Th^ princi- 
pal tract of this description, called the Lennox Hills, 
runs across the county, from Dunbartonshire on tlic 
west, to the town of Stirling on the north, but it sel- 
dom presents an elevation of more than 1500 feet. 

In other quarters, however, the elevation is greater; 

Benlomond, on the north-west, on the%anks of Loch- 
lomond, being S2()2 feet high ; and Bencloch, in the 
parish of Alva, on the north side of the Forth, up- 
wards of 2400 feet. On the north, and still more on 
the cast of the Lennox Hills, the country is low ; the 
aummit level of the Forth and Clyde Canal, which 
passes through the south-eastern side, being only ' 
about 162 feet above the sea, and much of the land 
along the Forth is a very rich plain, only a few feet 
higher than the water. Towards the western and 
southern extremities the surface is more varied, pre- 
senting tracts of heath, moss, and green pastures, in- 
termixed with cultivated land ; the latter confined, 
for the most part,. to the banks of the streams. 

Stirlingshire lias every variety of soil common in 9uil. 
Scotland ; but that for which it is chiefly distinguish- 
ed in this respect is the alluvial or carse land on the 
Forth ; which is computed to extend to about 40,000 
Englisli acres withinl^bis county, and twice as much 
more in the adjoining counties of Perth, Clackman- 
nan, and Linlithgow, or, in all, to about 200 square 
miles ; certainly by far the richest tract in Scotland. 

It consists of the finest particles of earth, without 
stones ; in point of friability approaching to the cha- 
racter of loam ; in some places 30 feet deep, and sel- 
dom more than 25fcetabove the level of the sea at high 
water ; and contains beds of shells, moss, and clay 
marl. In one instance, at the depth of 19 feet, 
there have been found in a stratum of mo&s the roots . 
of large trees, deer's liorns, and bones, while the su- 
perior strata were composed entirely of fine earth. 

Coal, limestone, ironstone, and sandstone, abound Mineraii. 
iii this county. Coal has not been found to the north 
and wost of the Lennox Hills, but prevails very ge- 
nerally along their southern base, from Daldernock on 
the west to Denny and St Ninian's on the ef&i ; and 
generally throughout all the eastern quarter, on both 
sides of the Foith and Clyde Canal. By means of the 
Union Canal carried from the city of Edinburgh to the 
Forth and Clyde near Falkirk (see Edindurghsuire 
in this Supplement), these extensive coal-fields have; 
been rendered of easy access to the metropolis, which 
aheady receives large supplies of coal from that 
quarter at little more than two-thirds of the price 
which the inhabitants formerly paid for this ncccs- 
4 A 
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Stirlingshire, gflry article. Limestone abounds in the same quar* 
ters with the coal, and in many instances therh is one 
siratuiki of it above, and another below the coal, the 
former always of the best quality. Sandstone also 
frequently accompanies both, though iaiis found in 
Other parts. At Kilsyth there is a quarry of white 
sandstone, which takes a Hne polish, and has been 
often used in ornamental work. Ironstone is in great 
abundance throughout the coal district, and is 
wrought in several places to a considerable extent, 
chiefly for the use of the Carron works. It is also 
found in the parish of Kilsyth, in bolls from a quar- 
ter of an inch to a foot in diameter, which are richer 
in metal than the common stone. Copper has not 
been di80t)vered in veins so rich as to encourage their 
working, though mines were formerly opened at one 
br two places. Veins of silver wcfA discovered, about 
sixty years ago, in the parishes of Logie and Alva, 
on the northern extremity of the county, and for a 
few weeks the ^forking was very successful, but was 
soon abandoned. Cobalt was found in the same 
quarter. There arc indications of other minerals in 
different parts of the county. 

Riwrs. Besides the Forth, the Avon, the Kelvin, and the 
Endric, already mentioned, which, though having 
their sources in Stirlingshire, soon ccasc to belong to 
it exclusively, flowing for the most part on its bound- 
aries, this district is well supplied with other streams, 

Tlic Fiwth. which traverse its interior. The Forth, however, is 
by far the most important. It rises from a spring on 
the northern side, and near the summit of Denlo- 
mond ; after a course of eight or ten miles, under the 
name of the Water of Duchrat/, it passes into Perth- 
shire, where it is called /Ix^endoWt or Black River ; 
and soon after, on returning to the borders of this 
county, obtains the name of the Forth. A few miles 
above Stirling it receives the Teith, and afterwards 
the Allan, from the north, and,^ Bannockburn from 
the south. The tide, which flows a little above Stir- 
ling, renders it navigable to that town for vessels of 
70 tons. Below Stirling the river winds in a remark- 
able manner across its valley, making so little pro- 
gress, that, following its course to Alloa, the distance 
is about twenty miles, while in a direct line it is 
scarcely seven. Thegje windings are called the Links 
of the Forth. Below Alloa it receives the Devon 
from the north-east, and soon after expands into the 
large estuary called the Frith of Forth, which washes 
the north-eastern side of the county till it meets 
with Linlithgowshire, a little to the south of Grange- 
mouth. Next in importance, and the only other 
stream worthy of particular notice, is the Carron, 
which, rising in the interior, pursues an easterly 
course, and joins the Frith of Forth at Grangemouth. 

It is navigable for vessels of 200 tons, as far os the 
▼illagip of Carron Shore, the shipping place of the 
Carron Company, nearly two miles from its con- 
fluence with the Forth. Besides Lochlomond, of 
which the greater part is in Dunbartonshire, several 
small pieces of water occur in different parts, none 
of them remarkable. Salmon arc caught in the 
Forth, and also in Lochlomond, and, some years ago, 
afforded a revenue of L« 1200 or L. 1400 a year to 
the town of Stirling ; but they are not now so nume- 
rous as formerly. 
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Tlie valued rent of Stirlingshire is Ll08,509, Ss. StirUngshirc. 
3d. Scot?, and the real rent of the lands and houses in ^ 

1812 was L. 207,236, Ss. 8d. Sterling. In 181 1, the Vahiation 
number of estates was 147 ; of which 109 ^ere beloiv®”“ 

L. 500 Scots, and only nine above L.2000 of valuation, 
thus indicating that the landed property was much di- 
vided ; and not a fourth of the whole was entailed, a 
^smaller proportion than in most parts of Scotland. The Esutci. 
estates of the Duke of Montrose, Lord Dundos, Sir 
Charles Edmondstone, and Mr Forbes of Collendar, 
the principal proprietors, were thcn*'rented at from 
L.8000 to L. 14,000, and several others were worth 
from L.IOOO to L.4000 a year; but the greater num- 
ber wore below L. 1000. Some of the proprietors 
have increased the value of their estates by means of 
embankments on the Frith of Forth. Several hun- 
dred acres, much of it worth a rent of L. 5 an acre, 
have thus been reclaimed and brought into cultiva- 
tion, and a great deal more may be gained in the 
same manner. All the small proprietors, and most 
of the groat ones, reside upon their estates ; and se- 
veral of the latter occupy considerable farms of their 
own, which they have improved, and continue to cul- 
tivate in a very judicious manner. There is, accord- 
ingly* B great number of scats over all the lower 
» parts of the county- -Before the Union between 
England and Scotland, considerable tracts were 
granted to the retainers and dependents, or the 
tenants of the principal proprietors and their heirs 
for ever ; subject only to the payment of the rent of 
those times, which is now very trifling. These are 
called Jcuars or porlioncrs^ and, in some parishe.s 
form a pretty* numerous class. Their houses and 
fields still pnesent a tolerably faithful picture of the ru- 
ral economy of Scotland a century and a half ago. 

There is a good deal of both natural and planted vWiotlhinds. 
wood in Stirlingshire, and much of the former, in the 
state of coppice, has long yielded a regular income 
to the proprietors, little if at all inferior to the ave- 
rage rent of the arable land. Of oak coppice alone 
the extent is near 4000 English acres, of which more 
than two-thirds belong to the Duke of Montrose, 
growing near his seat of Buchanan, on the western 
extremity of the county- The Buchanan woods seem 
to be under very regular management, being divided 
into twenty-four hags or portions, of which one is 
cut every year. A few years ago, this produced 
from L. 16 to L.24 the Scots acre, after leaving a 
number of reserves to stand for timber. Every acre 
gives at a medium about one ton and a half of bark, 
which, during the late war, sold at L. 18 ; and the 
small timber generally pays expences. Much of 
the land On which this wood grows is of little 
lue for any other purpose ; not worth half-a-crown an 
acre. On the same estate, and also in other parts of 
the county, extensive plantations have been mode 
within the last fifty years. 

The mountainous parts of Stirlingshire are occu- Lwe stock, 
pied with sheep of the black-faced or heath breeds 
and the lower hills bv Highland cattle ; and there the 
farms are necessarily of considerable extent. The 
arable land, however, is for the most part divided into 
small farms, especia|^ tlie Curse lands on the Forth, 
where the general size does not exceed 50 or 60 acres. 

The rotation of crops, accordingly, as well as the Cro 2 )s. 
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Stiriingsliire. general mana^ment, » seldom so good as on the 
Carse of Oowrie/a similar tract on the banks of the 
Tay in' Perthshire, or in the border counties of Scot- 
land. Yet very great crops of wheat and beans, and 
^ the other kinds of grain, arcobtained fromthis naturally 

rich soil, which in many parts affords a rent of L. 4 
and upwards the English acre. But besides a money 
rent, it is still not uncommon to exact poultry, car- 
riages, &c, from the tenants ; burdens which, though 
. once gencralKlU’e now almost unknown in those dis- 
tricts where an^proved system has made the greatp 
est progress. The land on the banks df the Forth is 
exceedingly well adapted for orchards, of which 
there are n few, but of no great extent. The island 
of luchmurrin, in Lochlomond, the property of the 
Deer. Duke of Montrose, has been stocked with fallow deer 
fur more than a century, the number about 240, 
which arc properly attended to, and kept always in 
a thriving condition. Goats, about fit\y years ago, 
were an important article in the western district near 
Lochlomond, much of the rent being then paid in 
kids and goat milk Cheese ; but they are now almost 
CiXtinct. 

i\fanufjc- The Aanufacturea are carpets and other coarse 
turcf. woollens in the town of Stirling' ; paper cottons, 

alum, copperas, soda, P^us8i^^ blue, drc. on an exten- 
sive scale near Campsie on the south-west quarter; 
spirits at several large distilleries, and iron goods at 
Tuiron Carron. The Carron Works, celebrated all over 
Europe, were established upon the banks of the river 
of that name about sixty years ago, by Dr Roebuck 
and Messrs Caddel and Garbet, who were joined in 
the undertaking by several other gentlemen. By the 
charter of the company, they are authorized to em- 
ploy a capital of L. 1 50,000, which is divided into 600 
shares, and ten of these arc required to givfi a vote in 
the management. During the late war they employed 
upwards of 2000 able bodied men, and paid in wages 
above L. 120,000 yearly. At these works all sorts of 
cast-iron goods are made, and also bar iron, said to be 
equal to the Russian ; but particularly cannon and 
that kind colled Carronades, which having been in- 
vented here, take their name from the wurks. The 
boring of the cannon is a very interesting operation, 
which is performed in about forty-eight hours by 
machinery moved by water. .One of their engines 
raises upwards of SO tons of water in a minute ; and 
so extensive arc the works, that they are said to con- 
sume every day about 200 tons of coals. They have 
water carriage from the Frith of Forth by means of 
the Carron, and to the Frith of Clyde by the Forth 
and Clyde Canal, which passes through the district, 
a little to the south of the Carron. 

Commerce. Notwithstanding the favouralfe situation of Stir- 
lingshire, on a navigable river, and between the 
east and west seas, which for thirty years have been 
connected by a Canal, it has but a small town popu- 
lation, and lately, its commerce was inconsider- 
able. Even now half its exports, not including its 
agricultural produce, is supposed to be furnished by 
Towns. the Carron works. The principal tpwn is Stirling, 
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containing, in 1821,71 13 inhabitants; a place of great 
aDtiquUy, which, though situated on the navigable 
part of the Forth, has little trade by water, and is 
chiefly indebted for its importance to its situation on 
the confines pf the Highlands. Falkirk, on the eastern 
side ofthecdKnty, a little to the south of the Forth and 
Clyde Canal, had a population in 1821 of 1 1,536, and 
is distinguished for its great fairs or trysts which are 
held in August, September, and October; where 
cattle, sheep, and horses, arc brought for sale, to the 
value of almost half a million Sterling. Grangemoutl^ 
founded by Sir Lawrence Dundas, in 1777, on the 
angle formed by the junction of the Carron and the 
Forth and Clyde Canal, is now a considerable village, 
and the principal sea-port of the county : its trade 
is chiefly with tho north of Europe, and along the 
east coast. It has a custom-house, a dry-dock, and 
other necessary works. The depth of water in the 
harbour is generally in spring-tides from 16 to 18 
feet, and in neap-tides from 10 to 12. In 1810, the 
shipping of this port exceeded 60^000 tons. The 
only other town is. Kilsyth, on the borders of Lanark- 
shire. On the cast side there are a number of small 
villages, occupied partly by agricultural labourers 
and mechanics, and partly by weavers employed by 
the Glasgow manufacturers. 

The county, which, in 1822, had 118 freeholders, ncprctcnti- 
sends one member to Parliament; and Stirling, itstion. 
only royal burgh, is associated with Culross, Dun- 
fermline, inverkeithing, and Queensferry, in the elec- 
tions for the Scottish burghs. A poor-rate is levied 
here only in a few parishes ; the poor being chiefly 
supported, as in most parts of Scotland, by volun- 
tary^contributions. 

Stirlingshire exhibits remains highly interesting to Antiquities, 
the antiquary, and has been the scene of some of 
the most remarkable events in Scottish history. The 
Roman Wall, called the Wall of Antoninus, and vul- 
garly Grierae's Dyk#, which traversed this county, 
may still be traced In several places. The battle of 
Bannockburn, which secured 4he independence of 
Scotland, was fought on 24th June 1314, about three 
miles south from Stirling,,jwhere a stone is still shown 
in wMroh the royal standard is said to have been fix- 
ed. The eastern side of the county was the scene 
of many other battles between the Scots and Eng- 
lish ; but these belong to the history of Scotland, 
and have been noticed under that head in the £ncy^ 
dopcedia. We may also refer on this point to Roy's 
MdUary Antiquities and Chalmers's Caledonia^ 

The population of Stirlingshire, according to the 
census of 1801, was 50,825; in 1811 it amounted 
to 58,174; and in 1821 to 65,876; of which 81,718 
were males, and 83,658 females. families em- 
ployed in agriculture were 2600 ; in trade and ma- 
nufactures 6641 ; in all other occupations 4492. 

The increase of population from 1811 to 1821 was 
7202. 

See the general works quoted under the former 
Scottish counties, and Dr Grahaib's VUw of the 
Agriculture of Stirlingshire. (a.) 
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STONE-MASOJ!fRy and STONE-CUTTING. 


Jitonc- 1« M AsoNiiY if the art of building with stones : the 
Miwonry. art of reducing stones to regular or determinate forms 
is sotiietiriies called stone-cutiinif, but is usually con- 
sidcred a branch of masonry. Workers in marble 
^ ‘ arc also called masons ; but it is stone-masonry on- 

ly which we intend to treat of in this article; as 
marble masonry is rather a manual than u scicn- 
tifle art. 

M.u(y ii'iij. 2. The art of building with stone is undoubtedly 
of great antiquity ; and its early history is diilicnlt to 
irace beyond the existing remains of ancient build- 
ings ; the oldest of which arc objects of wonder, 
chiefly on account of the diHiculty of moving, with 
ordinary powers, the imincnsc stones of uhicli they 
arc formed. 'I'here is one thing remarkable in these 
stupendous efforts of human labour ; its directors 
have often been happy in the choice of almost impe- 
rishable materials, for a lasting evidence of their com- 
mand of power. The remains of this kind of gigan- 
tic masonry arc found in various parts of the earth ; ** 
sonic of the finest specimens arc the ancient Egyp- 
tian buildings ; which seem to have been intended to 
resi:st the power of men, as well as the slow opera- 
tions of time. 

*ij-otk Tile masonry of the ancient Greeks closely rc- 

Miibuiiri'. sombles that of the Egyptians : it is a more refined 
application of the same principles of constructiqp, to 
a series of chaste and beautiful architectural forniK. 
in which the ornamental part of the art has evidently 
been in that state of perfection, which is rarely, if 
ever surpassed. The roof of the Octagon Temple of 
tile Winds may be considered file best example of 
their constructive skill, while it betrays their igno- 
rance of the principles of tlie arch. 
itiiniMi d’* Uornan masonry we find less of ponderous 

MftbiK)ry. strength, and sound consti^uctiun, than in the Egyp- 
tian and Greek, and rarely any thing approaching 
to the accurate and highly finished labours of the 
latter, but considerably more artificial and economical 
. knowledge. If the manner of forming arches* and 
domes was not actually invented by the Romans, at 
least the merit of applying them successfully, in the 
art of building, was undoubtedly theirs ; they also 
excelled in the composition of mortars and cements : 
hence, they found it easy to construct large works 
at a moderate expense, which could not have been 
accomplished by the limited methods of building of 
their predecessors. It gives us a high notion of the 


intrinsic valuo of the art of masonry, to examine its Stons. 
application by the Homans, whether it be in the celc- 
brated Cloacw, Aqueducts, Bridges, or the Military 
Roads of those enterpribing people^^ '1*0 them also' 

Vc owe the beautiful idea of covering a temple with 
a dome. 

5. After the decline of the Romans, the art ofr^rh- 
masonry, in Europe, gradually acquired its former im- 
portaiicc through its application to the construction 

of castles, towers, and other places of defence ; and 
eventually, it gained a complete ascendancy over the 
other building arts in the construction of Cathedrals, 
Monasteries, and the like. Incur own island it made 
an equal if not a greater degree of progress than on 
the Continent. 'J'he science of masonry t appears to 
have attained the most perfect state it arrived at in 
those times, about the period when King'x College 
Chapel, at Cambridge, was built (about i/>12). From 
that time, or soon after, the knowledge of construc- 
tion declined ; but the researches of men of science 
have, in modern times, more than replaced those lost 
principles which, there can be little ‘doubt, the elder 
frcc-masons possessed. Unfortunately, such prin- 
ciples are, even at the present time, us inaccessible 
10 a plain workman as the mysteries of the nias- 
tcr-moson were to the apprentice and fellow-craft 
of former ages ; unless it be in some rare instances 
where the force of natural genius has risen superior 
to the difficulties before it, and a mere workman, 
like the ’prentice of Roslin Cliapel,” has outstrip- 
ped the masters of technical science. 

6. The most important principle of the frec-.*na- IVincipU'c itI 
sons, or, as they arc usually called, the “ Gothic 
builders,” was that of reducing all the pressures of u ^'**“'y* 
vaulted roof to a few principal supports. Tliesc sup- 
ports were cither strong pillars, or buttresses, accord- 
ingly as the support was within the area, or formed 

a part of the external wall. The buttresses were 
made of considerable depth in the direction of tho 
pressure, with a thin wall from J[)uttres8 to buttress, 
ibr enclosing the building. If they had made tlic 
external walls of uniform thickness, according to the 
modern practice, a much greater quantity of mate- 
rial would have been required to balance the pres- 
sure of the vaulting. For similar reasons, tlic 
strength of their best vaulting consists in deep 
moulded ribs; the^^aces between these ribs being 
formed of thin lig^ stones, supported from rib to 


* Perhaps the oldest arches, at present known, are those which Mr Belzoni discovered in Egypt ; they 
executed in bricks of the same size, and of the same material, as those the Egyptians used in the con- 
•trtiction of their walls and pyramids. For farther remarks on the subject of Arches, see the Article Bridge, 
in tills Supjilemeni ; and the Earl of Aberdeen’s Inquiry respecting Grecian Architecture, page 191—211. 

f What other term than science can bo applied to that knowledge, i||bich enables a mason to dispose 
large masses of stone-work over a considerable area, with only a few distaift supports f 
« 12 
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rib. The principles of construction of the Oothic 
builders may be readily shown by a model of wicker 
work, in the manner of Sir James Hali's truly ele- 
gant mode of explaining his ideas respecting the ori- 
gin of Gothic vaulting. * The earliest notice we 
have seen, in architectural works, of any thing re- 
sembling the principles of construction just noticed* 
is given by Alberti, who, alluding to a method of 
building known to former architects, says, ** The 
arches on wl^h the roof was placed being drawn 
quite down toXhe foundation with wonderful art, 
known but to few ; so that the work upheld itself 
by being only set upon arches ; for those arches having 
the solid earth for a chain, no wonder they stood firm 
without any other support.'* t 

7. Masonry, with some other arts, having been 
drawn out of their ordinary course by the peculiar 
>i<-vvntccnili society in the middle ages, fell back to tboir 

C> aiurio4. Common levels if not below it, at the Reformation ; 

the natural consequence of this change was the loss 
of the greater part of the knowledge which had been 
gained by the experience of several centuries. Hut 
even in the most depressed state of masonry, there 
were some individuals in whom tlie love of that ex- 
cellence which animated their predecessors, was not 
subdued by want of encouragement ; and some seat- 
icrcd works were executed which are worthy of no- 
tice, if our limited plan would allow of it. 

PrcAci It Statu 8. When Britain had become happily free from 
all iiitcriiul disturbances, and there waS little to oc- 
.Afawiry. attention of a rapidly increasing 

population, except the improvement of their own 
condition in life ; the chief fruit of their exertions 
for this purpose was, an unprecedented extension of 
the foreign and domestic trade of the country ; 
wharfs, docks, harbours, and lighthouses; canals, 
locks, roads, and bridges, became the necessary ap- 
pendages of this new stale of things ; and, according- 
ly, it became desirable again to cultivate the art of 
masonry. 

These important works also called forth a new 
profession, of which the celebrated iSmeaton has been 
called the father. Smeatou's first work was the Kd- 
dystone Lighthouse, which, in originality of design, 
and soundness of construction, has not been equalled. 
Since its erection, such a succession of bold and 
useful works have been accomplished, tnat it would 
be difficult to enumerate them ; it is sufficient to 
remark, that the masonry of our own age and coun- 
try, as it is exhibited in these works, is without a pa- 
rallel in preceding times. 

StAtcofMa- 9. In the northern states of Europe, their best 
wfiry on Uie works arc chiefly modelled after ours ; and, with the 
ContineDt. exception of France, there is not in the southern 
states any considerable degree of encouragement 
given to any brancl\ of masonry. It may neverthe- 


less bo remarked, that the principles of construction 

is a poj^ar subject of study in Italy. ^10^ 

10 . In France, masonry has always been a popular 
art ; partly, perhaps, from Paris being situate in the 
midst of a district which abounds in excellent build- 
ing stone. The French government has always di- 
rected a considerable share of attention to (he con- 
struction of roads, bridges, and military works ; 
and, consequently, has aflbrded sufficient scope for 
its improvement. When, however, the larger works 
of the French masons are compared with those of 
our own countrymen, one very remarkable difference 
may be observed ; the French works liavc more of 
the character of daring experiments, than that which 
ought to belong to the works of regular professors 
of un art ; while the British works of the same kind 
have evidently been directed by men better versed in 
practical construction than in the refinements of sci- 
ence. There is, perhaps, more of novelty in the 
French works than is to be found in ours ; but it may 
be remarked, that this novelty of character is often 
obtained by a sacrifice of fitness ; as in the cate- 
narian dome of the Pantheon, &c. ; or of strcngtii, 
as in the bridges of Nogent, Neuilly, Sec. The true 
criterion of excellence in^ useful art seems to be, 
fitness for producing the desired end in the best pus- 
'sible manner. 

Sect. J. — Of Materials used in Masomiy. 

11. The first object of attention, in a treatise on Alatcnah. 
masonry, ought to be, the nature of the niaterials 
employed in it; because the greater part of the prin- 
ciples of an art always depend on the nature of the 
substances it is to be exercised upon. 

0/ sSio/tes. 

12. Building stone is a den<:e, coherent body, ofN^nureef 
consideralile hardness and durability, but generally 
brittle. Jt possesses these qualities in various de- 
grees, according to the nature of its chemical ele- 
ments, or the state of aggregation of its parts. 

The structure of stones is either laminated or gra- 
nulated, or of a mixed kind. 

Thd chemical constituents of building stones arc 
silica, alumina, lime, magnesia, and metals ; combin- 
ed with acids, water, and sometimes with alkalies ; 
some other chemical elements are found in building 
stones, but not often in sufficient quantity to aflect 
the nature of the stones, 

13. Laminated stones consist of thin plates, or 
layers, cohering more or less strongly together 
when the layers are of considerable size, and cohere 
so slightly that they may be easily separated, the. 
stones arc said to be slaty. The layers are always 
nearly parallel to the quarry-beds of thp stone, and 
they should always be horizontal, or as nearly so as 


* Essai^ on the Origin^ History , and Principles of Gothic Architecture^ London, 181S. Ware has collect- 
ed most of the forms employed, in his Tracts on Vaults^ Sec. London, 1822. 
t Architecture of Leon Baptists Alberti (Leoni's Translation), Book 1. Chap. XII. 

X See the Articles Bell-R^k Liuiitiiouse, Bridge, Breakwater, Caledonian Canal, Docks, in 
this SupplemenU ^ 
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Stone- possible, in a building ; otherwise the action of the 
Maso nry. ^ weather will cause them to separate, and fell.' off in 
flakes. In sandstones, the direction of the layers 
may often be discovered by their different shades of 
colour ; in others, by the position of minute scales of 
V mica, which always lie parallel to the layers. In mo^t 
stones the direction of the layers may be ascertained 
by the facility witfi which the stone yields to the tool in 
that direction ; but a considerable degree of practice 
is necessary to acquire so nice a discrimination of re* 
sisfance, and good workmen only "attain it. Among 
laminated stones, those arc the most durable in which 
the laminae arc least distinct, and the texture uni- 
form. When tlie laminae do not pcr/ectly cohere, 
they are soon injured by frost, and they are wholly 
unfit for places alternately wet and dry. 

OrAnulnt l^. Granular stones consist of distinct concretions 
btone». resembling grains, eitlier of the same, or of difterent 
simple minerals cohering together. When the struc- 
ture is uniform, and the grains or concretions are 
small, stones of this kind are always strong and dur- 
able, if the concretions themselves be so. Granular 
stones arc sometimes open and porous, but when they 
are uniformly so, they seldom suffer materially by 
frost ; because their uniform porosity allows the ex- 
pansive force of congealing water to be distributed 
in every direction. 

Coiupounll 1 5. Stones of a compound structure, partly lami- 
«>touck. nated and partly granular, have more or less of the 
characters of the two classes before described ; for 
it may be observed in coarse-grained granite that the 
laminated structure of some of its parts renders it very 
susceptible of disintegration. 

All kinds of stone obtained from quarries are 
found divided by vertical or inclined scams, whicli 
arc sometimes so close that they cannot be distin- 
guished till the stones arc wrought ; but they oflen 
separate under the tool at such seams ; and it is not 
safe to employ stone to resist anv consider^le trans- 
verse strain on account of the difficulty of knowing 
where those seams are. 

Hurahility of IG. In the present state of our knowledge of this 
Stonck. important subject, we may attribute the failure of 
building stones to two causes ; the one chemical, and 
the other mechanical, which we shall here distinguish 
by the terms decomposition and disintegration. 
Decompou- 17. Decomposition consists in the chemical ele- 
ments of a stone entering into new combinations with 
water, oxygen, or carbonic acid gas. Stones con- 
taining such elements as are readily acted upon by 
these external causes will be found most subject to 
decompose ; and the process will be, in many kinds, 
much hastened by a loose texture. 

Stones containing saline matter, as the felspar of 
some granites, are acted upon by water, particularly 
where the soluble salt is in considerable proportion ; 
and in some stones the application of salt water soon 
destroys them. Dolomieu says, the houses at Malta 
are built with a fine-grained limestone, of a loose and 
porous texture, which speedily nooulders away when 


it has been wetted with sea water. (Kirwan’s Geofo- Stsns- 
gtoii/ Estayt, p. 148,M4g.) . Mwonry. 

Stones containing iron, which is not in a maximum 
state of oxidation, are often destroyed by the absorp- ' 
tion of oxygen and carbonic acid ; the presence of . 
moisture accelerates their decomposition, and it is al- 
ways still further hastened by increase of temperature. 
According to the observations of Kirwan, stones con- 
taining iron in a low state of oxidation are of a black, 
a brown, or a bluish colour ; and in sqpae instances, 
when united with alumina and magRr^sia, they are of 
a gray, or a greenish gray; the former, as they become 
more oxygenized, change to purple, red, orange, and 
finally pale yellow ; the latter become at first blue, 
then purple, red, &c. (Kirwan’s Geolugical 
says^ p. 14>5, G.) But stones containing iron, com- 
bined with its maximum of oxygen, do not rea- 
dily decompose, such are red porpliyry, jaspers, 

&c. When stones contain manganese, lime, alumi- 
na, carbon, or bitumen, in particular states, they are 
subject to decomposition, from the affinities of one 
or other of these bodies ; but nothing very decisive 
is, or perhaps can be, known respecting such changes, 
till some improvement be made in analytical che- 
mistry, by which the state of combidation of tlie 
constituents of minerals can be determined with more 
certainty. 

IS. Disintegration is the separation of the parts of Dldntegra- 
stones by mechanical action. The chief cause is the tion. 
congelation Of water in the minute pores and fissures 
of stones, which bursts them open, or separates small 
parts according as the structure is slaty or irregu- 
larly granulated. The south sides of buildings, in 
northern climates, arc most subject to fail ; because 
the surface is often thawed and filled with wet in the 
sunny part of the day, and frozen again at night. 

This repeated operation of freezing is also very in- 
jurious to sea walls, the piers of bridges, and other 
works exposed alternately to water and frost. * The 
decay and destruction of rocks being the effects of 
the same natural causes, the reader will find some 
further illustration of this subject in the Article Mi- 
neralogy in this SSupplcment^ Vol. V. p. 477*' 

19 . The resistance of stones to wear and tear is, llctUtnnrc tu 
for many purposes, a subject which it would be 
ful to investigate, since on this resistance depends 
also the labour of working them. From some expe- 
riments made by Rondelet, it appears that granite 
will bear eight times as much wear as veined w'hite 
marble ; and that the labour of sawing granite was 
about ten times greater than that of sawing veined 
white marble. ( TraiU de VAri de Bdiir, Tome I. 
p. 95.) 

Scotland abounds in quarries of excellent build- 
ing sandstone ; such, in particular, are the quar- 
ries at Culello, in Fifeshire, | which furnished the 
stones for the monument erected at Yarmouth to 
the memory of Lord Nelson, and that at Edinburgh 
to the memory of Lord Melville. Nothing can ex- 
ceed the beauty of the sandstone used in those noble 


* The decayed state of the piers of Westminster and Blackfriars* Dridg|ite shows us how very little this 
important subject has been studied ; as well as the necessity of studying it. 
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Ktonp. structures; and besides beauty, and other valuable 
qualities, it has in a high degreethat of being easily 
chiselled into the smoothest and finest forms. 

' OJ Mortars and Cements* 

M and 20. In the greater part of works executed in stone, 
('uin.nta. jg necessary to use some kind of cementitious mat- 
ter for connecting the parts together, to render them 
firm and compact. Works to be exposed to the ac- 
tion of water,4|pniediately afler being built, require 
this cemcntitiou^iatter to be of such a nature, that 
it will indurate under water. Hence it is^that wc 
have occasion for two species of mortar ; one which 
will set and harden under water, called a voaler mor^ 
tar, or cement ; and common mortar. 

Nat.iro 21. If a piece of limestone, or chalk, be slowly 
Moi’nr* calcined, so os to expel the whole, or nearly the 
whole, of its carbonic acid, it loses about 44 per cent* 
of its weight ; and on a small quantity of water be- 
ing added, it swells, gives out heat, and falls into a 
tiiiely divided powder, called slacked lime. The 
bulk of the powder is about double that of the lime- 
stone, If this powder be rapidly formed into a stiff 
paste with water, it sets or solidifies as a hydrate of 
ILnc, and ultimately liardens by the absorption of 
carbonic acid from the air. This constitutes common 
buildi.ug mortar. Hydrate of lime consists of lime, 
100 parts, and water 31 parts. 

Water oo. jf ^ny substance, in powder, which contains 

' *''' much iron in a low state of oxidation, be mixed with 

slacked lime, the mixture will become harder and 
more coherent than when lime alone is employed ; 
and it possesses the valuable property of acquiring 
an equal, or perhaps greater degree of hardness, if it 
be immersed in water os soon as it is formed into a 
paste. This constitutes water mortar. A paste of 
hydrate of lime alone softens and dissolves in water. 

Alumina, silica, and manganese, are endowed with 
the same property as oxide of iron, but in an infe- 
rior degree. 

It may be observed, in forming such combinations, 
that when the lime is in excess, it separates ; and in 
favourable situations; cither crystallizes or forms 
stalactites ; indicating that there is a definite pro- 
portion according to which the materials should be 
combined to form the best cement. 

U.0 ofSAnd 23. If some kind of matter, in the state of parti- 
in .^fortar. ^Ics or grains, be mixed with the cementing mate- 
rial, and then the mixture be formed into a paste 
with water, the strength and hardness of the cement 
. will greatly depend on the nature of the particles 
added to it. In order that the ccmen( may be im- 
proved by such addition, it is necessary that the 
hardness Of the particles should at least be equal to 
tlie greatest degree of hardness tlie cement can ac- 
quire ; and also, that the affinity between these par- 
Ucles and the cementing qiatter should exceed tho 
affinity between the parts of the cement itself. 

From this explanation it will readily appear, that 
any substance which is added to a cement for the 
purpose of increasing its bulk, its hardness, or its 
strength, ought to be in particles or j^rains ; and that 
no soft, earthy, or puiverent mi^r is fit for this pur- 
pose. 

It will be equally apparent, to those who hare 
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considered the nature of chemical combination, that stoat- 
the ceoMitiDg part of the materials employed in the 
composition of mortars and cements, should be in 
the nnest state of division that it is possible to re- 
duce them to. 

An ottentive consideration of these principles will 
afford an easy solution of some of the most interest- 
ing questions to which this important subject gives 
rise ; and correct some errors that have originated 
from a partial examination of the phenomena. We 
have now to examine the qualities of those materials 
which naturally occur in the earth ; from these must 
be selected the kinds that can be obtained at the 
least expense for the place they arc to be employed 
at, when their quality is suitable for the nature of 
the work. 

24. The cementing materials are chiefiy from the Limcstoms. 
different species of limestone, to which may be add- 
ed puzzolana, terras, iron ores, basalt, and other sub- 
stances of a like character. The limestones may be« 
divided, os regards cements and mortars, into three 

classes ; common limestone, poor limestones (chaux 
maigre of the French), and cement stones. 

25. Common limestones consist of carbonate of Common 
lime with very little of any other substance ; they Limestones, 
produce a white lime, which slacks freely when well 

burnt; they dissolve in diluted muriatic acid with 
only a small portion of residue, and never contain 
more than a trace of iron. They differ much in ex- 
ternal characters, ns chalk, marble, common com- 
pact limestone, &c. 

These limestones do not form water cements with- 
out the addition of other kinds of cementing matter; 
hcncc they are usually employed for common mor- 
tar. The hardest marble and the softest chalk make 
equally good lime when well burnt ; but chalk lime 
will slack when not perfectly burnt, and, therefore, 
seldom has a sufficient quantity of fire; whercos 
stone lime must have sufficient to moke it slack. It 
has also been observed, that stone lime does not re- 
absorb carbonic acid so rapidly as chalk lime. (Hig- 
gins on Mortar and Cements^ p. 29.) 

Lime, made from common limestones, sustains 
very little injury from being kept after it has been 
formed into a thin paste with water, provided the 
air be effectually excluded; indeed, Alberti men- 
tions an instance of some which had been covered 
up in a ditch for a very long time, that was of an 
excellent quality. 

26. Poor limestones consist of. carbonate of lime Li>uc. 
united with silica, alumina, and metallic oxides. 

They in general produce a buff- coloured lime, but 
sometimes it is white. When the lime is white, 
there are no metallic oxides present. They contain 
a considerable portion of matter, which is insoluble 
in acids. They differ considerably in external cha- 
racters; the blue lias, the Sussex clunch, and Sutton 
limestones, may be cited as instances. 

The lime of poor limestones does not slack freely ; 
and it would always be desirable to reduce it to 
powder by grinding, in preference to slacking, be- 
cause in slacking a part of its setting property is 
destroyed. When poor lime is slacked, it should be 
made into mortar, and used immediately. Moisture 
does such lime more injury than the reabsorption of 
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scone* carbonic acid. And ihortar made of it ought not to 
Maioni^ be disturbed after it has begun to sOt w harden. ^ 

■ Poor limestones arc subject to vitrify in burning, 

unless the heat be increased gradually; but by a 
little ihnnagcriicnt in this respect they will bear a 
heat Buflicicntly intense to convert them into good 
lime. 

The lime of poor limestones makes excellent 
common mortar, when the precautions wc have 
pointed out have been attended to. It is much supc- 
perior to mortar made from common limestones. It 
IS not, however, sufficiently powerful for a water ce- 
ment without the addition of Puzzolana, Terras, or 
ocher like substances. 

(Vinoiii 27. Cement stones. We have taken the liberty of 
Stouts. giving this name to the class of earthy bodies w'hich 
affi)rd A good water-cement without addition ; and 
it appears to be essential for that purpose that there 
should he at least 50 pvr cenL of carbonate of lime 
in the stone. Tiiose cements which answer best 
are made from stones containing \xho\xi 60 per cent. 
The other substances usually contained in these 
stones arc, silica, alumina, oxide of iron, sometimes 
oxide of manganese, carbonate oi magnesia, with 
traces of other alkaline and earthy salts. Cement 
stones arc in great part soluble, with cfFervcsconcc, 
in diluted muriatic acid i tliey lose about one-thil^ 
of tlicir weight by calcination, alter which they do 
not slack, but may be ground into a fine powder, of 
a brown colour, of different degrees of intensity ac- 
cording to the nuturp of llic stone. 'I’hose now used 
to make cement are found in rolled pieces, or in no- 
dules, with septa of carbonate of lime, on the sca- 
coast at Shoppy, Harwich, and near Whitby, and at 
Boulogne on the French coast. The nodules are 
plonfifully dispersed through the London clay stra- 
tum, and the alum shale of Whitby ; they arc term- 
ed clay-balls, Indus hchuoniii, soptaria, &c. 

Cement stones arc also liable to vitrify in burning, 
eitlicr from being quickly exposed to a strong heat, 
or by making the h^at too intense. 

Wlien cement stones have been calcined and 
ground, the powder thus obtained should be kept in 
u very dry place, as its setting property is soon de- 
stroyed by moisture. It absorbs moisture rapidly 
from the air; and, therefore, it should be as little cx- 
;>osed as possible; but when closely packed, and in 
a dry plact\ it may be kept a considerable time. 

A tif ■ 1 There are perhaps few mineral bodies which 

rJrawil would answer as well as clay-balls for making ce- 

ment ; unless it be calcareous marls ; but there arc 
very few situations where the means of forming an 
artificial cement arc wanting ; the manner of pro- 
ceeding must depend on the nature of the substances 
employed. In general it will be necessary to mix 
slacked lime with tho substance containing silica, 
alumina, and oxide of iron, and calcine them toge- 
ther, and afterwards grind them. The iron should 
be in the state of protoxide, to the amount of from 
13 to 18 per cent, by weight. The quantity of lime 
may be about 30 per cent, or 53 per cent, of carbon- 
ale of lime ; the silica and alumina being in equal 
portions : hence, in the raw materials, one hundred 
parts by weight may consist of 


Carbonate of lime 53 

Protoxide of iron 18 

Silica and alumina 29 

100 

29 . 'Tliere are several mineral bodies which, com- 
bined with lime, form good cements ; some of these 
may be used in their natural state, others require 
calcination. Puzzoluna and tarras are of the for- 
mer kind ; basalt, iron ores, and j^rrOginous clay, 
belong to the latter class. 

Puzzolana is a volcanic production much used in Pnzzolana. 
making water cements. It was known to the Romans, 
and employed by them both in ordinary buildings 
and water works. Its colour is reddish or reddish 
brown; and gray or grayish black; that of Naples is 
generally gray, that of Civita Vecchiu more general- 
ly reddisli brown. 

Its surface is rough and uneven, and it lias u 
baked appearance; when broken and examined by a 
magnifying glass it appears to be a spongy sub- 
stance, with inqumerablc small cavities like a cinder, 
and not much harder. It comes to this country in 
pieces varying in size from the bulk of a nut to that 
of an egg. It is very brittle, and has an earthy 
smell. Specific gravity irom 2\570 to 2*735. It docs 
not effervesce with acids ; and is not diffusible in cold 
water. 

The Iron it contains is not oxidated ; and, being 
finely divided and dispersed through its mass, offers 
<1 largo surface which quickly decomposes the water 
with which it is mixed when made into mortar, 'i'he 
union of the oxygon of the whaler with the iron is flic 
principal cause of the solidifiention of water mortar; 
and this union is greatly facilitated by the heat given 
out by quicklime. 

30. The substance called Tarras or Trass, found Tarcjis. 
near Andernach, on the Rhine, is endowed with si- 
milar propcrtic.<«. Its colour is light gray or brownish 
gray. Its surface is rough and porous ; and it. is 
often found mixed with other matter. It is sonu- 
times so hard that it yields with difficulty to tlie 
knife. According to Bergman, it contains more 

lime than puzzolana docs, and cfiervcsces slightly with 
acids. 

Smenton found puzzolana to be equal, if not su- 
perior, to tarras in forming a water cement with 
Aberthaw lime ; he also observed that tarras is infe- 
rior for work which is to be alternately wet and dry. 

31. If any stone be employed in which the iron is 
perfectly oxidized, it will be necessary to abstract 
some portion of the oxygen from the iron in the pro- 
cess of calcination, on the same principle as the re- 
duction of iron from the ore is etfected. (See Iron- 
Maxinq in this Supplement.) It is also necessary to 
employ similar means to restore Ihe cementing 
power of materials that have attracted moisture after 
being calcined. 

Sect. II. — Ojf tub Principles of Strength 
AMD Stability in Masonry. 

32. The strength and stability of stone-work da- Rcn^timcc of 
pends partly on its mass or weight, and partly on the Stones. 


Stons- 

Mssonry. 



STON E-M 

Slone- icsistance of the materials. And, since we cannot 
Masonry, imagine incompressible fulcra, nor that the materials 
of masonry are infinitely hard and inflexible, as 
writers on elementary mechanics consider (hem to 
he ; therefore, it is essential that the resistance of 
materials should be considered, and the effect of 
their weight allowed for in estimating the power of 
the straining force. 

The resistance of stones being dependent on their 
state of aggregation, and not on the hardness or 
density of thoir. elementary parts, their comparative 
strength cannot Uv judged of by these qualities ; in- 
deed, there are few kinds of materials of wUkh the 
resistance is so uncertain as that of stone ; hence, it is 
not nt all adopted for any support where its resist- 
ance depends on its cohesion only, unless it be very 
carefully examined, and abundant strength be allow- 
ed. (See § 15.) The resistance of stone to compres- 
sion is less aifected by its irregular nature, particu- 
larly as it is usually employed in blocks of inconsi- 
derable height ; and, in general, there is scarcely 
any reason to be sparing of a material which it is 
often more expensive to reduce than to employ in 
large blocks. When, however, works of great mag- 
nitude are to he constructed, the- weight of tlic ma- 
terials themselves forms the chief part of the strain- 
ing force ; and, con.srqucntiy, in .such eases it be- 
• comes desirable to form a tolerably accurate estimate 
of their power. 

S3. Tins power is limited by a property of bodies, 
which has not received that degree of attention its 
importance would load us to expect: we shall in 
this place make it the basis of an investigation of the 
power of materials to resist a force applied in any 
given direction ; and show its application to some of 
the cases where a mason is most likely to need the 
assistance of calculation. 

Wiicn a material is strained beyond a certain ex- 
tent, every time the strain is increased to the same 
degree, there is a permanent derangement of the 
structure of the material produced ; and a frequent 
repetition will increase the derangement till the 
jiarts actually .separate. (See CAuniNTU^ in this 
tiupplcmvnt^ p. ()23.) When a small base rests 
upon a considerable mass of matter, as a pier on 
the ground, the quantity of derangement will in- 
crease only till the mass be compressed to that de- 
gree which renders the increase insensible; but in 
many cases a number of years will elapse before the 
settlement becomoa insensible. 

31. The strain which produces permanent de- 
rangement in the structure of a material varies from 
one-fourth to two-fiflhs of that which would destroy 
its direct cohesion. In stone the lower value should 
be taken, on account of its being subject to so many 
defects ; and, for the pres^ nt, let this strain be de- 
noted by /'lbs. upon a superficial toot. 

35. Imagine A BCD to be a -block, Plate CXVIII. 
fig. 1, strained either in the direction EF or FK, by 
a force W ; and let DDF be a line drawn in the 
same plane as the direction of the straining force ; 
and perpendicular to the axis ah of the block. 
Now, if we consider the resistance of tlie block to 
be collected at the centres of resistance t and c ; 
tlicn, /F will represent a lever acted upon by three 
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forces I that is, the resistances at t ond c, and the Sionc- 
straining force at F. If the angle, FFg, be denoted 
by a : then, thif effect of the force W, reduced to a 
direction perpendicular to the lever, will be express- 
ed by cos. a W. 

Also, if T be the resistance at /, and C the resist- 
ance at c, we shall, in the ease of equilibrium, have 
C— I— cos. a W, 

And, by the property of the lever, 


<gXT 

cF 


W cos. a 


( 3 .) 


IT . 

lienee, =',,,—1 (1.) 

cv A 

36'. Without stopping to notice some maxims fur- 
nished by this equation (sec the Art. Bridge, Prop, 
li), wo will proceed to explain the notation used in 
the investigation which follows : 

/ rr the length AD. 

r/= the depth BD, measured in tlic same plane as 
the direction of the strain, 
the breadth. 

the distance of the neutral point e from the 
axis ab, 

7y=r the distance of the point g from the axis ab. 

— -), and p{\d+z) the respective distances of 
the centres of resistance t and c from the 
neutral point ; and, consequently, 

;)d=the distance, between them. And, 

.2), and g(.^r/-+z) the respective distances of 
the centres of gravity of the sections into 
w’liich the neutral axis divides the block, 
counted from the neutral point. 

The leverage, cl', expressed in this notation will 

be ^ consequently, equa- 


tion (4) becomes 
pd 


/mh. a 
cos. a 




+.y — JW + 


(.^0 


37. Now% It is .shown, by writers on the resistance 
of solids, that the resistance of any section, collect- 
ed at its centre of pressure, is equal to its cohesive 
force multiplied hy the distance of its centre of gra- 
vity from tliu neutral axis, and divided by the dis- 
tance of the point of greatest strain from the neutral 
axis. (Emerson's Mechanics^ Prop. 77> 4to. ed.) 

Accordingly we have C ((>.) 


And 




a-) 


Therefore -717= 77T^^'»; which being substituted 

r (fid— 2;-’ ® 

in Equation (5), we obtain 
(3j»— 2)s®— 2s 

2 

If the block be rectangular and, therefore, 
4 H 


(S.) 
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the distance of the neutral point from the axis is 
d* 


\cos. a ^ / 


(9.) 


S8. The value of s for a rectangular section being 
determined, the magnitude of the straining force is 
easily found, so that it may not exceed the power 
of the material ; for, by the properties of the lever, 

W cos.fl ? and since C 

Equation (C), and 

(/* 

^ — yrr." .. — v by Equation (9), and g= J by the 


12 


\ cos. a 


form of the section, wc have 
fb(P 


W=:- 


dcos.a-^6/sin. o-|-6y t:os. a (^^0 
S9- In particular cases this formula becomes more 
simple, — for example, when the distance of the point 
g from the axis ab is o, tliat is, when y=o, 

fb<n 


W=- 


( 11 .) 


' d cos. a-\‘\U sin. a 
In a column, or pillar, the section of greatest 
strain will be at the middle of the length, as BD 
in hg* 2 ; and the direction EF of the straining 
force is usually parallel to the axis; and then sin. a 

= 0 , and cos. < 1 = 1 , and therefore W = 4-:— (12.) 

When the direction of the straining force coin- 
cides with the axis, nr when the strain on a co- 
lumn or pillar is expressed by the equation 

W=/W (13.) 

Tliesc equations apply also to tensile forces. 

When the strain becomes transverse, or when 
EF is perpendicular to the axis, as in Hg. 3, then 

cos. < 1 = 0 / and sin. <i=l, hence - 

Ot 


(11.) 


If the block be supported at the ends, and the 
load be applied in the middle of the length, as in 


fig. 4, the fracture will take place at BD ; and W in Stone- 
equation (14) Will be the pressure on .either sup- Masonry, 
port, wipch is obviously half the load in tlic middle. 

40. In any of these equations it is immaterial how 
the load be distributed, provided that the line of di- 
rection be that which passes through the centre of , 
gravity of the mass supported, and the weight be the 
whole weight of that mass. Or, if the strain be the 
combined effect of several pressures, then the direc- 
tion must be that of the resultant of these pressures, 

08 determined by the principles of medianics. (See 
Carper RY, p. 627> in this Suppt^enL) 

41. W a slab of equable thickness and width be 
supported along two of its sides, as nt AC, AB in fig. 

5, and it be strained by a force acting at D, in a di- 
rection perpendicular to its surface, and DE be made 
equal to DB, then the fracture will take place in tlic 
direction EB; for it may be shown, by the princi- 
ples of the maxima and minima of quantities, that 
the resistance, according to that line, is a minimum. 

And since, in that case, EB=2 FD, we shall have, 

/■rf* 

by equation (14), W=: — (13.) 

A force uniformly diffused over the surface of the 
slab would fracture it in the direction CB, shown 
by a dotted line in the figure, and if la be the load in 
pounds upon a square foot of the surface, then the * 
proper viilues being substituted for the leverage and 

. /<F(cD‘-'+DB*),,^v 

breadth in equation (I4), te = 

The strength of a series of steps bearing upon one 
another, os in the perspective sketch, fig. 6, may be 
determined with sufiicient accuracy by the last equa- 
tion, supposing the depth to be the mean vertical 
depth of any one step ; as, for example, taken at 
GH in fig. 7, the figure showing the ends of the steps. 

42. The case to which equation (14) applies, af- 
fords the most convenient, as well as the most accu- 
rate, means of determining the value of/ for any ma- 
terial ; and, supposing it to be one-fourth of the ab- 
solute cohesion (§ 34}, the last column of the fol- 
lowing table of experiments gives its value for va- 
rious stones, mortars, &c. in the nearest simple num- 
bers under the calculated value. 


Table I . — Ejcpcrimcnti on the Transverse Strength qf Stones, S^c. to the Case Equation (14.) 









Values of/=l 

No. of 
ExpU. 

Sftbitance tried. 

Weight of a 
Cubic Foot. 

Length 1 

Depth d 

Breadth h 

Breaking 

Weight. 

ef the absolute 
strength of a 







Square Foot. 

1 

Statuary marble 

I69'l2lbs. 

15 inches 

1 075 in. 

1-075 in. 



2 

Ditto 


7*5 

1-08 

105 


78,000 

3 

Ditto 


7 

1*075 

1*075 


78,000 

4 

Dundee rtone 

163 >80 

7 

1-5 

1-45 

207 

95,000 

5 

Portland stone 

132 


1-5 

2 

28 

28,000 

6 

Ditto 


12 

1-45 

2 

50 


7 

Ditto 

1 

6 

1-55 

h2*07 

135 

3.5,000 

8 

Ditto 


15 

1-25 

1-2 



9 

Craigleith white sandstone 

147-6 

7 

1-55 

1*55 

68*5 


10 

White sandstone from Hailes 1 
Quarry . j 

134*8 

1 

7 

1-5 

1-55 

6l*5 

26,0CO 
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No. of 
Exptf. 

Substance tried. * 

Weight of 
Cubic Foot 

Length 2 

Depth <2 

Breadth 6 

m 


11 

White sandstone from Longannet 

138-25 

9 

1-525 

1-45 

46 

26,000 

12 

Ditto 


4.5 

1-45 

J-.525 

80 

23,000 

13 

Ditto 


3-5 

1-55 

1-55. 

1 16-5 

24,000 

vl4 

Bath stone 

123-4 

2.75 

1 

1 

29 

17,000 

I'J 

Red porphyry 


2-5 

0-4 

1 

60 

101,000 

16 

V^elfch roof slate 


6 

0*25 

ii 

30 

414,000 

17 

Scotch Poof slate 


6 

0*25 


25 

.345,000 

18 

Common brick, new • 

* 1 

4 

2*5 

k 

201.5 

6,900 

1,9 

Ditto old 


4 

2*5 

4 

171-5 

5,900 

20 

Best stock brick 


4 

2*5 

4 

222 


21 

1 Mortar from an old castle in Sussex 


3 

I 

1 

18 5 


22 

Mortar, common 


0-75 

w-35 

U 

11-5 


23 

Morfir in tlie joints of two inch^ 








cubes of stone, one month *af- > 


8 pou. 

2 ]K)U. 

2 pou. 

6‘75liv. 

1,400 


ter being joined . . y 








Alatoiiry. 


Numbers 18, If), nnr) 20, arc from Harlow's Essmf 
on the Strength of' Timber^ Stc. p. 250; each a mean 
three trials. 

Number 2 3, from Romlelet's Traitc deV Atide Diitir^ 
Tome III. p. 377, lowest result ; the rest of the ex- 
periments were made by the writer of this article. 

We have not availed ourselves of the experiments 
of Gauthey (Rozier's Journal de Physique, Tome 
IV.) on the transverse strength of stones ; because 
those he fixed at one end appear to have been 
injured in fixing, and only a calculated result 


is given for the other specimens supported at both 
ends; both of which are given in the Article Sthenoth 
OF Materials in the Eucydopmlia, 

43. Several experiments have also been made, 
with the intention of measuring the direct resistance 
to extension or compression ; but theory indicates 
60 nice an adjustment of the direction of the straii>- 
ing force to be necessary in these experiments, that 
(he reader may expect the results to differ as widely 
among themselves as they do from theoretical calcu- 
lation. 


Table II . — Experiments on the Direct Uesistance of Stones, ^ to the Case Equation (13.) 


No. of 
Kxpts. 

Substance tried. 

Weight of a 
Cubic Foot 

Aren of Spe* 
ciincii. 

Weight that 
pulled it 
asunder. 

Value of/=^ 
ot the absolute 
strength of a 
Square Foot. 

n 

Hard stone of Givry 

147 Ihs. 

96 lines 

164 livres 

s,4oo lbs: 


Tender stone of Givry 

130 

324 

183 

1,400 

\WM 

Mortar of sand and lime 16 years old 


1 poucc 

53 

1,800 


Plaster of Paris . , . . 


1 

76 

2.500 

5 

Adhesion of mortar to lias stone, joined 6 months 


4 

64 

547 

6 

Adhesion of mortiir to brick, joined 6 months 


4 

138 

1,180 

7 

Adhesion of mortar to tile, joined 6 months 


4 

111 

1,200 


The experiments, Nos. 3, 4, 5, 6, and 7f are ex- 
traded from Rondelet’s L* Art de Ddtir, Tome 1. p. 
312. 

Nos. 1 and 2, by Gauthey, Rozier's Journal de 
Physique, Tome IV. p.4i4. In the Article Strength 
OF Materials, in the Encycloptedia, these experi- 
ments have been quoted as experiments on compres- 
sion, by mistake. 

44. In the resistance to actual fracture, from a 
compressive force, the joint effect of cohesion and 
friction is concerned, and> therefore, a much greater 
force is required to crush than to tear asu^er 
the same quantity of material. The resistance to 
fracture might be investigated on principles analo- 
gous to those we intend to employ in determining the 
pressure of earth against retaining walls, ^c. (See 
also Carpentry, p. 623, in this Supplement) But 
we conceive, that it is neither prudent, useful, nor 


necessary, to load the paits of a structure beyond 
that limit wo have made the basis of our investiga- 
tion. (See § 34.) Kondelet has observed, that the. 
load under wliith a stone began to split was, nearly 
always, two-rhirJs of that which crushed it; but that 
stone, of some kinds, began to split with half the load 
that crushed it {L'Art de Bdtir, III. 86 et 101): 
the value of J’ should, therefore, not exceed ono- 
fourth of the force which splits stone, and supposing 
the splitting force to be always half the crushing one, 
we shall have /rzone-eighth of the crushing force. 

4.5. In this, as in the preceding tables, the reader 
will observe, that the results of all experiments are 
given in the original weights and measures ; but that 
the value of J' and the weight of a cubic foot are in 
English pounds Avoirdupois, and fur an English foot. 
The foreign weights and measures are distinguished 
by their foreign names. 
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Taule lll.^Ejcpenments on the Resulancc to Crushing* 


Stone* 

Masonry. 




f/raiiite, AlKrdceii blue • 

IVterbeatlj bard and close grained 

— - Cornish 

gray . 

— — ro^e Oriental 

Marble, white statuary 


-■ veine<I while, Italian 

variegated retl, Devonshire 

Dundee stone 

(’raiglcitli stone, with the strata 
Do. 

IJroinley Fall .sandstone near Leeds, with the strati 
Portland stone 

Do. . . . , , 

(.'ulello white sand<;tone 
Yorkshire paving stone 
Hard stone of (iivry . • 

fender stone of Givry . . 

Sajllancourt stone, of which the arches of the*( 
bridge of Ncuilly are constructed . 
Fourneaux stone, used for the pillars of All \ 
Saints, at Angers • • • i 

Ihigneux stmie, used for the lower part of the) 
pillars of the Pantheon at Paris . f 

Stone used for the bridge of St Maxence 
Cas<»rtc stone, in Italy 

Stone of which the temples at Pa'stuiu are built 
fravertino, of which the chief of the ancient 1 
biiilding.s at Home are built . j 

Derbyshire grit, a friable red .sandstone 
j Ditto, from another quarry , 

Roe stone, (ilouc.e.stershire 
I'ufa, from Rome 

CJhalk ..... 

I'uniicc-stone 

^h’ick, haril and well burnt 

jmle red .... 

red, uieaii of two trials 

Stourbridge fire 

Mortar of lime and sand w'ell beat together, 18)^ 
months old ... J 

Do. 16 years old 
Do. not beaten, 18 months old 
Do. of lime and pit sand, 18 months old 
Do. beaten together, 1 8 months old 
Do. of lime and pounded tiles, 18 months old 
Do. beaten together, 1 8 months old 
Do. do. 16 years old 
Do. from an ancient wall at Rome 
Do. from the Pont du Card 

Lastrico, brought from Naples . . i 


Weight of n 
Cubic Foot. 



166-37 

171*06 

166-82 

172-5 

168-87 

170-37 

15.8-25 

156-62 

151-18 

151-4.3 

156-68 

147.31 

129-43 


lbs. 20 lines 
(• pouces 
2-25 inch. 
2-25 
2-25 

!• pouccs 
1* 

2-25 inch. 
1 

1 pnuccs 
2*25 inch. 
2-25 
2*25 


2 25 
2-25 
2-25 
t 

2*25 

2-25 

824 lines 
>76 

J- JHIUCCS 


I47-37 
1 1 P75 


Weight that 
Crushed it. 


5,208 livrob|640,000. ^Ibs 
119,808 1500, CoO 

24,556 Ibs.*^ 

18,6.86 
J 4,802 
89,168 livrcs 
52,701. 

13,682 lbs. 

8,216 

19>534 livrcs 
21,783 lbs. 


1114.000 

220.000 


151-75 

2-25 

2.25 

76-00 

1 pouces 
J-25 inch. 

37 81 

1 pouces 

97-31 

378 lines 

130-31 

2*25 inch. 

135-5 

2-25 

•J*25 

1 18*31 j 

1 pouces 

1 

101*56 

99-25 

4 

4 

118*93 

1 

91-06 

1 

103-93 

1 

4 . 

1 

89-37 

t 

93-75 


m-5 

i 


^25 I6,17i2 

^*25 I 14,918 
I5,.550 
12,316 
13,632 
10,284 
14,918 
10,264 
12,856 
1 1 ,208 Jivres 
.5,880 

7,280 

1 26,600 

25ccmim 6,125 kilog. 

I pouces 23,380 livrcs 
4 .36,142 

t 13,720 

4 18,112 

2*25 inch. 7,070 lb.s. 
9.776 
1,410 

3,520 livres 
1,127 lbs. 

2, loo livrcs 
378 lines 5,280 
2-25 inch. 1,265 lbs. 
2-25 1.817 

2*25 3.864 

4 pouces 2,552 livres 


174.000 

129.000 

119.000 
124,000 


12 
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Stone- The Experiments^ Nos. 1, 21, 22, and S6, were 
Masonry- made by Gauthey.XKoz. Journal de Pkysiqu^^ Tome 
J V. p. 406.) Those numbered S, 4, 5, S,!), 1 1, to 20, 
30, 31, 32, S4, 37, 38, and 39» were made by Mr 
George Viexime.{PhilosophicalTr(insaGlions for ISIS,) 
The others were made by Rondelet. {Traitv dc VArt 
* dc Bulir, Tome I. and Tome III.) We have selected 
Vthose which will be most useful, with others of a more 
iTH^jrosting and curious nature ; such are Rondclet's 
cxp(!KnMims on the effect of beating mortar, the 
strength aiM density of ancient mortar, and the re- 
sistance of stones used in ancient and modern struc- 
tures. 

46. It was observed by Rondclct, in the course of 
his very numerous experiments, that it was not the 
lieavicbt stones which offered the greatest degree of 
resistance to compression^ but those of a fine even 
grain and close texture, with a deep colour ; that of 
granites, the most compact and perfectly crystallized 
arc the sfrongest tic Bnlir, I. 213, 21/>); and 

when all other qualities were the same, it appears 
that the strength was in proportion to some function 
of the specific gravity. 

Tlio writers who have contributed to our experi- 
mental knowledge of the strength of stones are not 
numerous ; the chief are Emerson, in his Me- 
c/tanicx, 4to li)d. p. 1 15 j Gautiiey, in liis Memoire 
sur la charge qiic ‘peuvent purler Ics Pierres in Ro- 
/.iER* * * § a Journal de PUmique, Tome IV. 1774, and in 
his Cuusirudiun ties Pauls, Tome I. p. 2(37 : Cou- 
LOMH, Metnoircs presenlesd I* Academic, 1773 ; UoN- 
Dr.i.ET, in Ids Trade dc I" Art dc Bdtir, 'rome 1. et 
III. The latter volume contains the experiments 
made by Pehronet and Souffi.ot. Rennie, Philo- 
^nphicnl Transactions for 1818, or Philosophical Ma- 
gazine, Vol. LI 1 1.; Tredgoli), Philosophical Maga- 
zine, Vol. LVI. p. 290. 

A(t i.a i. >aa 47. The last column in each of the three tables of 
l ilt im .Stone 'experiments show^ the greatest load that we suppose 
i!i rr.icMi-e. should be borne by a superficial foot of tlie different 
kinds of stone contained in those tables ; wc now pro- 
pose to give the results of some calculations re- 
specting the extent to which .stone has been loaded 
in practice. The foreign ones arc reduced to our 
own weights and measures, and the wliole slated in 
round numbers. 

The pillars of the Gothic church of Ailsaints at 
Angers, of the stone, No.^24, Table III. support on 
each superficial foot a pressure of 86,000 lbs.* 

The pillars of the dome of the Pantheon at Paris, 
the lower part of which arc of Hagneux stone (No. 
25, Table III.), support on each superficial foot 

60,000 Jbs.f 

The pillar in the centre of the Chaptcr-house at 


Elgin, which is of red sandstone, supports on each SioneO 
superficial foot 40,000 Jbs. t Masonry. 

The piers which support the dome of St Paul's, in 
London, sustain a pressure on each superficial foot 
of 39>00p lbs. t 

The piers which support the dome of St Peter’s 
at Rome, sustain a pressure on each superficial foot 
of 33,000 lbs.t 

The pressure on the key-stone (No. 23, Table 111.) 
of the llridj^c of Ncuilly has been estimated for each 
superficial foot at 18,000 lbs.$ 

On these examples we have to remark, that the 
calculators of (hem have considered the pressures to 
be uniformly distributed over the pressed surface; this 
can only be true when the direction of the resultant 
of the straining force coincides with the axis of the 
pier or pillar ; besides, stones cannot be wrought ab- 
solutely level, nor bedded in perfect contact. From 
these circumstances, the strength of piers, columns, 
pillars, and arch-.stones, should be estimated by 0(]u.i- 
tion (12), and when the line of direction falls within 
the pier, always making y ~ half the least dimension 
of the section, an allowance which will include the 
effect of the greatest possible inequality of action. 

Wc shall, in that case, have — =\V. (17.) 

^ d + 6d 4 

2 

If the pressure on the Bagneux stone in tlic piers 
of the domo of the Pantheon at Paris be estimated 
by this formula, it will be found that it is sufficient 
to split the stones, and this has actunliy happened. || 

48. The chief elements of the th(.ory of arches I’rnuipici. of 
have already been given in the Article Bridge 
(Sect. II.) in this Supplement, to'Vhich we refer the ^ i- 
reader, at the same time expressing a hope that the 
excellent article referred to will be usei’ul in correct- 
ing sonic absurd notivins respecting catenarian and 
other curves, which are too commonly entertaliiLa. 

The conical support of the lantern of St Paul’s is a 
fine example of an appropriate form, while the ca- 
tenarian domo of the French Pantheon exemplifies a 
scientific blunder of the first magnitude, f 

The principles of domes, of groins, and of vaulting 
of every kind, are the same as those of arches, ex- 
cepting that each kind has its peculiar manner ot 
distributing the load on the different parts. See 
Prop. M and N, Art. Bridge. 

OJ the Pressure of Earth, Fluids, tje. against 
IVallsm 

49* When a high bank of earth, or a fluid, is to he ^ 

sustained by a wall, as it is often necessary to do in 
forming bridges, locks, quays, reservoir.^, docks, and 'waii . 


• Gauthey, Rozier’s Journal de Phi/sique, Tom. IV. p. 409, or Const ruction des Punts, Tom. 1. p. 273. 

t Kondelet, L* Art de Bdtir, Tom. Ill- p. 74. r 

I Telford, Edinburgh Enc^clopeedia, Art. Bridge, p. 505. 

§ Gauthey, Construction des Pouts, Tom. I. 260. 

II Gauthey, Construction des Fonts, Tome I. p. 273. 

f La charge considerable que cette vofitc detrait porter u eon sommet, a determine a choisir pour la euurbe 
de SOD ceintre la chaincUe, Trade I* Art de BJtir, II. 308. 
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Stone- military works, the construction is very expensive^ 
however economical the means employed may be ; 
• hence it is desirable to devote some space to an ob- 

. jeet of which the importance is manifest. 

Let EC, Plate CX VIII. fig. 8, be the line accord- 
ing to which the earth would separate, if the wall 
were to yield in a small degree; then AEG will re- 
present the section of the prism of earth, the pres- 
sure of which causes the wall to yield. 

Put \V=the weight of the prism A EC, when its 
length is unity. 

R=;the resistance of the wall, when its length 
is unify. 

- a =the angle ECo, which the plane of fracture 

makes with a vertical line. 

c =r the angle A Co, w’hich the back of the wall 
makes with a vertical lino. 

F=thc friction of the earth when the pressure 
is unity. 

/< = thc vertical height of the wall rtC in feet, 
and S=the weight of a cubic foot of earth, water, 
or other matter to be supported. 

If g be the centre of gravity of the prism of earth, 
tJie triangles rpgj CaE, being similar, the effort of 
the prism to slide, in the direction EC, reduced for 

the friction, will be=:^^^ (18.) 

sec. a 


This effort is to be opposed by the resistance of 
die wall, whicli let us suppose to be collected at c, 
die centre of pressure, and, reducing it to the direc- 
tion C£, the effect of friction being allowed for, it 


becomes 


R(F4 - tan, n) 
sec. a »- 


(19.) 


Hence, in the case of equilibrium. 


W(1 — F fan. fl) R(F-l-tan.n) ^ 

sec.fl sec. fl * 


Or 




l-'+laniay 

50. But, in the case now considered, the radius 

being unity, W = ( tan. tan. . Therefore, 

„ taii.c)x(l— Ftan.«)T ^ 

R = — L E+ tan. a J* 


And, from the state of the variable (Quantities in 
this equation, it is obvious that it has a maximum 
value, which determines the angle of fracture. By 
the principles of maxima and minima, the maximum 
pressure takes place when 

tanasr— F+(i + Ftan.c+— +F»)^ (22.) 

If the angle which tKe plane of repose 

Sect. III.) makes with a vertical plape.'bc denoted 

by I, than F—— and tan. a= 
tan. t ’ 


~l + (fan.c. tan, fan.^g+ tan.ctan.i-f 1)^ 


tan. I 


(23.) 


Stone- 

Mnsdaiy. 


If the back of the wall be vertical, tan. c=o, "and 
then this equation reduces to the simple form, which 
Prony obtained, of tan. a:=ztan. (2'!*.) 

51. When we substitute in equation (21) the va- 
lue of the tan. a, which has been found in equa. (23), 

it becomes 11=-;;^—./ tan. t-ftan.c.H — 

2 tan. ft tan. i 


— 2(tan. c. ton. | (25.) 

And, when the back of the wall is vertical, it bc- 
/i*S 

comes U = -^(tan. *§ 1 ). (26.) 


The tan. i being tlie co-tangent of the angle of re- 
pose, if the matter to be supported be of so fluid a 
nature that it naturally assumes a sensibly level sue- 
fuce when at rest, the tan. becomes equal to uni- 


ty ; and, consequently, Tl= 


2 


(27.) 


The same result may be obtained from the common 
principles of hydrostatics in the case of fluids. 

Since the only variable quantity which enters into 
the calculation nf the distance of the centre of pre9- 
sure is the height h, whatever the nature of the sup- 
ported material may be; therefore that distance 
counted from the base will always be ^4, as in the 
pressure of fluids. (See Hydrostatics, in the £a- 
c^cloptudia>) 


52. Table IV.— TViWtf of Constant Quantities necessary for calculating the 
pressure of some Materials, 


Substancou 

Anf^le of 
Repose. 

Weight of a 
Cubic Koot 
=S. 

Value of R in 
liquation ( 26 .) 

Value of R in 
Equa. (VS) when 
c=10« 

Water 

Fine dry sand 

Do. moist 

Quartz sand (dry) 

0° 

S3^ 

35® 

62-5 lbs. 
92 — 

119 — 
102 — 

n=3iiA* 
U=13-8A* 
11=17-85** 
R=: 13-77** 

R=31(** 

R=4'-8** 

R=6-2** 

R=4-64** 


In sand, clay, and earthy bodies, the natural and the angle of repose it greater, though the fric- 

slopes should be taken whtn the material is dry, tion« be actually less. The preceding Table shows 

and the clay and earth pulverised. When any of that the pressure of water is greater than that of any 

these bodies are in a moist state, the parts cohere, of the other kinds of matter, and from the nature of 

8 
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Scone- fluids it 18 evidtonti that if water be suffered to col. 
lect behind a retaining wall, calculated' to 'sustain 
common earth only, it will most likely be overturnr 
ed. Such accidents may be prevented by making 
proper drains. 

53. The preceding analysis will apply, without 
^•ensible error, to the curved walls which have lately 
'^ccomc fashionable. Fig. 10 is a section of one of 
walls, as executed from a design by llennic. 
The"9lPrv^^hcight, AB. SI feet; the wall of uniform 
thickness, ^^h counterforts 15 feet apart ; and*the 
front of the walls described by a 69 feet radius, with 
Uic centre in the horizontal line DA produced. The 
wail is built of brick, and the uniform part is 4*5 feet 
thick. The radius is usually thrice the vertical height 
of the wall; when this proportion is adhered to, the 
angle c will be ten degrees, for which the value of U 
is calculated in ti)c I'able. 


Resistance of Walls, 

KoMbtance 54. In the first place, we propose to investigate 
of WulU. ihe resistance a wall offers to being overturned ; and, 
in Sv) doing, it appears desirable that the resistance 
of (he mortar in the joints should be considered one 
of tlic elements of the strength of the wall. Good 
mortar adds much to the firmness of walls, and still 
more to their durability, and, all things considered, 
its first cost is less than that of bad ; besides, the re- 
sistance of mortar to compression must be consider, 
ed, for, in practice, we have no perfectly hard arrises 
to fulfil the conditions of common mechanical hypo- 
theses. 

Put A=tlie area of the wall. 

tu=;the yeiglit of a cubic foot of masonry, 
yzzthe horizontal distance, gn, between the 
vertical passing through the centre of gravity of the 
wall, and the point where the axis cuts the plane of 
fracture, the same notation being applied to the other 
quantities as in the foregoing equations. 

Let G, fig. 9i be the centre of gravity of the wall; 
and on the vertical Gg set off gl, the height of the 
centre of pressure : also, let IK represent A X tv=z 
tlic weight of the wall, and 111 the force R of the 
earth. 

Then, completing the parallelogram, El will re- 
present the direction and intensity of the straining 

force ; consequently, = tan. a (28.) 


Which determines its direction, and its intensity is 



cos.o 


( 29 .) 


But, we have found, cqua. (10), 

^ d cos. 

^^^Equa. (29 ^ Equa. (28); /= 

art. 51 ; and 5=i:unity ; the equation reduces to 
/d* — Ad» — 6Awy=2R//. (SO.) 

If the section of the wall be a parallelogram, then 
Az=hd, and — \h tan. c=:y ; these values of A* and 
y being substituted in Equa. (30), it becomes •^tvhd^ 
+/ tan. c=2RA. (31.) 


Or, d 


^ / — Stan. c 

j 9 tan. 

' i /* 




Slone- 

MifOSUy- 





When the section of the wall is a rectangle ^= 0 , 
therefore Equa. (31) reduces to 


(33.) 


This last Equation is also correct for a wall of 
which the back is vertical, and the front sloping. We 
suppress the investigation, to afford the young stu- 
dent an opportunity of proving that the diminution 
of weight is exactly counterbalanced by the altera- 
tion of the distance of the centre of gravity from the 
axis. 

The tendency of a wall to slide forward may be 
easily prevented, by giving an inclination to the 
joints. 

55. To Illustrate these rules we shall give two 
examples, and in these show the construction of a 
table, which the reader may enlarge at his plea- 
sure. 

Example I. Let it be required to determine the 
thickness of a rectangular wall for supporting tlio 
front of a wharf 10 feet in height, the earth being a 
loose sand, and the wall to be built of brick. 

Thc^weight of a cubic foot of brick-work may bo 
estimated at 100 lbs., and the resistance of mortar 
being valued at 5000 lbs. per superficial foot, the 
experimental value being 7900 lbs.. Table HI. Ex- 
periment 42, and the difference an allowance for 
any irregularity in building, consequently, y==5000 ; 
tv=100; and by Table IV. R=13‘8A'‘'’; hence, Equa. 


(33), 

50(X)— lOO/i 


5000— lOO/i 



3-62/i ’ 


WhenJI=:lO feet, then the thick- 


ness of the wall f/=2*644 feet. If h be made suc- 
cessively 10, 20, 30, 40, &c. feet, the numbers under 
(he head of dry sand in the following Table will be 
obtained, observing that they arc only calculated to 
the nearest tenth of a foot. 

The proper thickness being found for supporting 
one kind of material, that for any other may be 
easily determined; as the thickness varies as iIk; 
square root of U, Equa. (33). Let th e thickness for 
dry sand be d, then ^^13*8 1 >^31'25! Idl 1*5^/ the-- 

thickness for supporting water. Vl3-8 : V .* : 
d\ l-14t/the thickness for supporting moist sand. In 
this manner, by means of Table IV. the thicknesses 
for other kinds are easily calculated. 

Example II. If a retaining wall be intended to 
support a sandy and loose kind of earth, to be con- 
structed of brick, and to be inclined 10 degrees 
from the vertical, the thickness being uniform ; it is 
required to determine that thickness for any given 
heigh tf 

- . /i*/v f 3 tan. c 

By Equa. (8*), 
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/sJK(./— A t«) , >3 tan. e\*\ , 

M»«mry. ^ - — -'+ 1 — ) 1 and as 0=10", tan. 

<1 fun /• 

f=:*18, hence - ^ — =:-27( and its squarc=-072f). 
Also /^.'jOOO, and w=:100, consequently, rfrc 

/i“ 

l or fc-andy earth therefore 

^-^•27+ ; and making h succes- 

^^ivcIy 10, 20, Ac. feet, the numbers obtained \yill be 
the same within one tenth oi a loot, as those in the 
following Table, column 5. 

r,(S. Taislk V A Table nf the Thidnes&cs Jar Re- 

taiuing IValls^ Revetments^ Dock -mills , Sfc, 


Uei}*1\t of 
Wall. 

Thickness of Uoctanjjular Walls to 
support. 

Thickness of 
Lf'ining .uul 
Curved Walh 
for sup|K)rtiti^' 
Dry Sami, tlu 
Angle of In- 
elinuiion bcin^ 
10®. 

WaUr. 

Dry Santl. 

Moist Sand. 

10 feet 

4-0 feet 

27 feel 

3.1 feet 

M feet 

20 

13*9 

8-6 

9S 

2*8 


29-2 

If)-* 

22*2 

5-2 

40 

62-5 

1.17 

i.7-5 

9-2 


Our investigation informs us that the mortar of 
high walls must be of a superior strength ; indeed, we 
know that when its con6oli4|ition take^ place, under 
considerable pressure, it is of much gixaU r iticngth. 
According to what function of the pressure the 
strength increases, wc have not experiments to de- 
termine, and wc therefore point out the circumstance 
to the notice of experimental inquirers. 

Constniciion l>7- preceding analysis being confined to the 

'M' Walh. conditions under which the equilibrium could not be 
disturbed by the pressure, it would be quite unne- 
cessary to consider the plienomena of actual fracture, 
if it were not for the proof wliich even titese pheno- 
mena afford of the defects of the common mode of 
constructing these walls. The back of the wall is 
generally formed of inferior materials, hence the 
technical tcrmfoce mortar and hacking mortar; but, 
even with inferior mortar, the workmanship is so 
carelessly done, towards the back of the wall, that 
when it fractures a portion is left behind. A mo- 
ment's attention to the direction of the pressure (see 
fig. 9) must show tlic importance of using good 
mortar, and making good bond at the back of the 


wall; if 2 Li\y part be neglected it ought to be the 
middle, .which is of least importance, provided the 
wall be well bound together by cross bond stones. 

I'he strength of a wall to sustain earth will always 
be greatly increased by any roughness or irregularity 
in tiie buck of the wall, such as projecting stones or 
bricks ; in stone work it is easy to gain much stabi- 
lity by this means. The friction against a smooth 
wall must add much to its strength ; wc have 
thought it necessary to include its effect io«^\;uf 'cul- 
culations; but intend that, with cotintcrroffs, it should 
be considered - as a set-oif against 'accidental pres- 
sures, &c.* 

Counterforts arc usually placed at about three 
times the tliickness of the wall apart, and arc made 
of the same width as the thickness of the wall. In 
fig. 1 1 is shown a plan for building a wall to sustain 
the pressure of earth according to the form proposed 
by Vitruvius, Lib. VI. Cap. IX. And fig. 12 is a 
plan fruin Pcrrault's Notes* Various otlier plans have 
been proposed, the chief of which Colonel Pasic'y has 
collected in his Course of Fortification ; but most of 
them have little to recommend them. It seems de- 
sirable that every kind of curved work should be 
avoided; and perhaps that plan which unites the 
most economy with the greatest stability is shown by 
figs. 13 and 14, Plate CXIX. The spaces A, A, A, 
arc proposed to be filled witii gravel or fragments 
of stone; the whole of the stone- work to be well 
bonded; and the front and back wall of that thick- 
ness Hhich is best suited for bond, in the kind of 
material to be employed. 

liund of Walls and Crtuf^ps, 

58» It is not suillcicnt to depend entirely upon the 
cementing power of mortar in the construction of 
walls ; the stones themselves should also bo bound 
together by their disposition. The art of disposing 
stones for this purpose is called bonding. Part of' 
the longest stones should be employed to bind the 
wall in length, and the other part to bind it cross- 
ways; the former arc called stretchers, the lattei 
headers. 

Figs. 15, 16, 17, IS, and 19, show various me- 
thods of bonding walls ; these are selected from 
Greek and Roman examples. The courses of stone 
arc often irregular, as in tig. 17 ; and in some works 
wc find both irregular courses and broken ones; 
that is, such as arc intercepted by large blocks of 
stone. Broken courses should bd avoided, because 
they occasion irregular settlements. 

The bond of walls requires to be most carcfuUy 
attended to in the construction of piers, angles, 
and, in ^^neral, every part exposed to great strain. 

On this subject it also may be Remarked, that 
crossing the joints properly is a more effectual 
means of bonding a wall than that of employing very 
long stones, unless they be very strong ones. For if 
a stone exceed about three times its thickness in 


Stone. 


Masonry: 


\\ ill 


* Sec Philosophical Magazine^ Vol. LI. p. 401, where the effect of such friction is considered. 
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stone, length, it cannot bo » equally beMed but that it k 
Muooiy. Hable to break from unequal premure ; and the frao 
ture commonly takes 'place opposite to a jointy end 
therefore destroys the bond of the wall. Ihis de- 
fective mode of construction wc have often had oc- 

X oasion to notice. 

In works of hewn stone destined to support great 
“sjwessure, or to bear the action of a heavy seay it is 
n^eeggary that the stones should be of great bulky 
and coiTFhb^d in the firmest manner. Sometimes 
tills is eft'e^cd by forming the stones so as to lock 
them together. The Eddystone and BelURock 
Light-Houses are bound together at the base 
on this principle. (See Bell-Rock in this Supple^ 
ment.) 

Where less strength is required, iron cramps are 
used, and sometimes pieces of hard stone are dove- 
tailed into the adjoining blocks. W^e think cramps 
of cast-iron might be employed with much advantage 
in all these cases. 

5.9- The proper quantity of mortar to be employed 
in stone-work is another point to which it will bo 
useful to direct the mason's attention. A stone 
cannot be very firmly bedded upon a very thin layer 
of mortar ; and if the stone be of an absorbent na- 
ture, the mortar will dry too rapidly to acquire any 
tolerable degree of hardness [VitrHviuSy Lib. II. Cap. 
Vi 1 1.), however well it may have been prepared. On 
the other hand, if the bed of mortar be thicker 
than is necessary to bed the stone firmly, the work 
will be a long time in settling, and will never be per- 
fectly stable. 

When the internal part of a wall is built with 
fragments of stone, they should be closely packed 
together, so os to require as little mortar as possible. 
Walls are ot^en bulged by the hydrostatic pressure 
of iiiortar, when it is too plentifully thrown into the 
interior, to save the labour of filling the spaces with 
stones. 

The walls of houses are frequently built with hewn 
stone on the outside, and rubble stone on the inside 
'fhe settlement of these two kinds of stone-work 
during the setting of the mortar are so different, 
diat the walls often separate : or where this separa- 
tion is prevented by bond stones, the wall bulges 
outwards, and bears unequally on its base. These 
evils are best prevented by using as little mortar as 
|K)ssible in the joints of the interior part of the wall, 
and not raising the wall to a great height at one 
time. 


Foundations* 


l-.iuntU- 6’0. The nature of the materials employed in ma- 
tjons. sonry having been considered, and also the methods 

of uniting then^ we have, in the next place, to turn 
otir attention to the nature of those foundations on 
which it is commonly required to raise permanent 
structures of such heavy matter. 

In founding on dry ground, the nature of the 
foundation is ascertained without much difficulty. 
When it is found to be of firm hard rock, that will 
bear the action of the weather, no particular precau- 
tions arc necessary ; t|jut in all other cases it is de- 
sirable to levrf the trenches to such a depth as will 
prevent them from being affected by the change of 

vnr . vf. i»APT If. 


seasons. Firost, we beiieYe, seldom penetrates so low 
as two feet below tl||g|purface (see Climate id this 
Supplement, Vol. 111^. 179); hut in clayey ground, 
the effect of shrinkage, 1^ heat, is often sensible at 
four feet below the surface; for to that depth the 
cracks in summer oflen extend. Consequently, in 
clay, the depth of the foundations should never be 
less than four feet, and in heavy buildings, deeper in 
proportion to the weight they are to support. 

In large works it is also necessary to examine the 
matter, inclination, and thickness of the under strata, 
particularly when the upper stratum is of inconsi- 
derable thickness. For this purpose, the older 
writers on architecture, with much propriety, re- 
commend that a well should be dug near the place, to 
ascertain these points. A knowledge of the incli- 
nation and nature of the strata will also be of use in 
planning drains, a subject of no small importance to 
the durability and comfort of a mansion. 

In soR ground the base of the wall should be made 
wide, and it may be reduced to the proper thickness 
by small ofi-sets or steps, as in fig. •iO . , On clay or 
dry sand the breadth at the bottom may be double 
tbe thickness of the wall. On compact' gravel or 
chalk the breadth may be to the thiclcness as 
is to 2. 

If the ground be soR and wet, with a firm bottom 
within the reach of piles, then piles may be employed 
with advantage ; but they are very likely to rot, in a 
few years, where the ground is not wet ; and, there- 
fore, in the case of soR ground, not sufficiently wet 
to preserve piles from decay, we should recommend, 
in preference, a very wide base or footing, well 
bonded together, with bars of cast-iron, disposed so 
that one part could not settle without causing the 
adjoining ones to go down at the same time ; and thu 
whole of the base should, for greater strength, be 
built in the best water cement. 

It is a practice with some architects to employ 
timber beams and planking in such cases, and in 
consequence of its decay, in many instances it has 
been necessary to replace the timber with stone and 
brick at an enormous expense. It should be a 
maxim in construction, never to employ timber in a 
permanent structure where it is not either absolutely 
wet or perfectly dry. 

When ground is very soR and wet, and the solid 
stratum is beyond the reach of piles, a solid muss inuy 
be formed to erect tlie superstructure upon, by means 
of a grating of timber, planked over. The bilck 
or stone work which is built upon the planking ' 
should be joined with a water cement. 

When such ground is nutebsolutely wet, instead 
of planking we would employ a connected grating of 
cast-iron, with stone or brick work buht in water 
mortar. 

In all these coses the greatest diQculty consists 
in preventing irregular settlenieitts ; and hence the 
advantage of employing wood or iron to bind the 
base together, and render it, as far os possible, an in- 
Hcxible and solid mass. 

In all edifices which press perpendicularly on their 
foundations, the centre of pressure should coincide, 
as nearly as may be, with the centre of gravity ol 
the surface which sustaiiiH it. In wharf walls, ter- 
ic 
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race, walls, abutments and piers of bridges, ancT the 
Muk nry. resultant of Uie prca^fjfes should fall in the 

centre of gravity of the surface which supports it. 

Foundations are moot difficult to manage where 
the ground is irregular, particularly for highly finish- 
od buildings, wliirli are so much disfigured by a 
small sctilcrnoiu. In such cat:es we would endeavour 
to procure an inflexible base by means of cast-iron 
biMni<. It is a good plan to form counter arches 
under tlie openings, provided these arches be enre- 
fuliy built; but where they are not well built, they 
yield so much as to be no better than common wall- 
ing. 

Kxcavating and removing the earth from founda- 
tions is frequently a considerable part of the ex- 
pense of large works ; lienee the peculiar species of 
management which will economiste this branch of 
labour, has become an interesting subject of investi- 
gation. Wc intended to give an outline of the man- 
ner of treating it, but wc fin(* that it would extend 
tliis article far beyond its proper limits. 

NcuMutliod 13 !• Founding in water may be done^ in various 
. t iMnindin'; ways ; most of them arc very expensive, presenting 
lii U atcr. niaiiy difficulties in deep and rapid water ; wc shall 
confine our attention to this cn.ee only. The best 
method now in Use consists in excluding the water 
from the space to be founded upon by means of a 
dam, called a coffer-dam, formed by rows of piles, 
with bricks or clay between the rows. When bricks 
arc used, it is necessary to caulk the interstices be- 
tween pile and pile. The space is kept clear of water 
by means of engincs«, and the foundation deepened, 
and piled if necessary. 

Considering the immense expense and risk of life, 
which is encountered in excluding water of 30 or 40 
feet depth, wc shall here propose, for suitable ground, 
n more economical and safe method, which is adapt- 
ed for founding piers, abutments, sca-wdls, &c. 

The space for the foundation being cleared, Jet 
the space it is to occupy be inclosed by a single 
row of piles, driven near to one another, but not so 
close as is necessary for a dam. The uppes ends of 
these piles must be high enough for a stage to be form- 
ed aipon them ; which should be just above the height 
of floods or tides as the case may be. From this 
stage, the ground within the inclosure may be exca- 
vated, by means of a machine, formed so as to com- 
bine the principle of the field plough with that of the 
dredging-machine. (See Dkedcuno-Maciune in 
this SupplemenU) 

Wheft the foundation has been cleared to a proper 
depth by tin's process, and levelled, the stone-work 
may be built in courses^th a proper bed and joint 
of water cement. (See Sect. 1. art. 22.) A simple 
machine might easily be contrived for the purpose. 

If brick be employed instead of stone, it may be 
done, by forming the bricks into blocks of three feet 
long, and eighteen inches square, with cement, and 
using these blocks instead of stones. This method 


of building with blocks is^ilready in use fpr construct sumc- 

ing sewers in London. When the work is brought Masonry, 
to that height which will enable the workmen to pro- 
cecd in the ordinary manner, either then or after- 
wards, the piles may be cut off, at low- water line, 
and a cap-sill being fixed upon their tops, they will 
remain, and serve as a prot(;cUon to the work below 
water. , ' 

62. For many purposes it would not be necfsspv^ 
to excavate, nor yet to build in courses ; ^jf^iafaple^ 
let us suppose it to be the pier of a light^ridge, the 
row of piles being driven in an elliptical form, a 
strong chain should encircle it at one or two placei>, 
and the internal space filled with rough stones, thrown 
in with water cement, to fill the interstices between 
them. As the cement indurated, the whole mgss 
would become one solid stone. This mode of con- 
struction is effected on the same principle as that 
the French term Les Enrochements en lit ton " 
(Gauthey, Construction des Pants, II. p. 270) ; and wc 
have the advantage of a much superior cement to 
any they have employed. 

Sect. III. — Stone-Cuttino. 

6.3. Before we proceed to explain methods of of tlic licd^ 
forming stones to the particular shapes required 
arches, vaults, &c., it may be remarked, that the"”^**®^ 
young mason should be extremely careful to avoid 
making the beds of stones concave or hollow'. 

For, if this be done, in any case where tlic^ stones 
have to bear much pressure, they will flush, or break 
off in fiakes at the joints, and entirely disfigure the 
work. It is better that they should be slightly con- 
vex. In the construction of piers and columns, 
where perfectness of form is at least as much regard- 
ed as strength, this maxim should be carefully attend- 
ed to. Nothing can be more offensive to the eye than 
a flushed joint, since it not only deforms, but also 
gives the idea of want of strengih. 

64*. Stone-cutting may be equally well done by Mcthi^ls of 
various methods ; the most certain consists in 
ing as many plane surfaces to the stone as may be ^ 
necessary, in such lunnner that these surfaces may 
include the intended form, with the least waste of 
stone, or in the most convenient way for applying 
the moulds. Upon the plane surfaces tlius prepared, 
the proper moulds arc to be applied, and the stone 
worked to them. It iviH gc-nerally happen that the 
bed of the stone will be one of the first plane sur- 
faces, and the arrangement should always be made, 
so that there may be as little reworking as possible.* 

65* When an arch is square lo the face of the IWribiti^ 
wall, the only difficulty is in drawing it to the proper Archm. 
curve. When the arch is circular, it may be de- 
scribed from a centre, unless the ccnlre be very dis- 
tant ; and in that case a method proposed by Dr T. 

Young f will be found extremely convenient for the 
mason's purposes. Fig. 21 represents the instrument. 

Three points in the curve being known, it is easily 


h 

' Frezier nay be consulted with advantage on this subject. Coupe des Pierres* Jome IF. p. 14. 
t Lectures on Natural Philosophy, Vbl. 1. Plate VI. fig. 83. This instrument be usefully applied 
in Sliip-building. 
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Stone- adjusted to cbe‘ curve, and will also answer as a 
mould in many casesi AB is a straight bar of any 
convenient length ; at each end, a small roller is fixed 
by means of two j^ates of brass ; against these rollers 
the elastic bar CD slides as it adapts itself to a re- 

\ gular curvature, wh^n moved by the screw B. The 
natural form of the elastic bar is shown by the 
vi{^th in the middle, H, should be double the depth 
ar>H|)[g|^nd, and the breadth uniform throughout 
the lenglThK This bar, when of wood, should be of 
straight-grained ash, or lancc-wood ; the latter is 
best. 


An elllptio arch may be described by continued 
motion, in the following manner. On a straight bar 
AB, fig. 22, if AC be made equal to the height of 
the arch, and CB equal to half the span, then if the 
end A be moved along a straight edge, ED, while 
the point B moves along another straight edge, FD, 
tJie point C will describe an ellipse.* If the bar be 
made to move on rollers, an arch on a large scale 
may be easily and accurately described in this way, 
when a tramnael would become very unmanageable, 
i 'or other methods, seeELLiPXOORAPU in this Supple* 
ment* 


Observing th&t the vertex of the curve is at the 9tone- 
springing of the arch, aod making * the abscissf, and Mssmiit. 
y its corresponding ordinate, by the nature of the 

curve ^ow, if we make y successively equal 

to 1, 2, 3, &c. feet, We shall have -=a? ; 


64 

IV 125 V 

216 VI 343 VII. 


* ; =sx ; 

■ XXJC m — • * 

a 

’ a 


VIll 

f ; 

729 IX - 

— zzx ; arc. 

* 

To find a, when x is 


equal to half the span CD, fig. 25, Plate ^'XX., and 

A r)3 

y = the height AD ; we have a If it be de- 

sirablethat the ordinates should be 1 — nM part of a 
foot apart, then divide each by the n^, which gives 
the dimensions in fect» 

Example, In a Gothic building it is proposed to 
make an arch to an opening 1 0 feet wide, the height 
of which is to be 4 feet 6 inches above the springing 
line. There CD = 5 feet, and AD ss 4*^ feet. 


To find the direction of the joints, with a radius 
equal to half the span, from the 'point K, fig. 22, 
n centre describq the arc GH, which determines tlic 
points G,H, called the foci. Let it now be required 
to draw the joint I, join IG, and IFI, draw LI to 
bisect the angle GUI, and it is the joint at 1. 

A parabolical arch may be drawn very easily on a 
large scale by means 6f tangents. Make AE, fig. 

23, equal to the rise CA, and join £D and ES. 
Draw F(f parallel to DD, and divide DF and EG 
(wliich are equal) each into the same number of 
equal parts, then join 11, 22, 33, &c., as is shown in 
tile figure ; a'curve drawn to touch these tangents is 
a parabola. 

Arches are most conveniently drawn on a large 
scale by means of parallel ordinates ; and an extreme- 
ly simple method of this kind, for a parabolic ^rch, 
has been described by Professor Leslie. {Inquiry 
into the Nature of Heat, p. 303.) Let AB, fig. 

24, be the spun, and CD the height. Divide AB 
into twenty equal parts, and raise a perpendicu- 
lar from each point of section. Let CD be 100 by 
a scale of equal parts, make the next ordinate on 
each side 99 parts, or 9x 1 L by the scale; the next 
pair of ordinates make 9G parts, or 8x IS« Qi^d so 
on; those numbers being rewectively as the rec- 
tangles of the segments ipto which AB is divided. 

To draw the joints of a parabolic arch, let 1 bo 
11 point, at which a joint is to be drawn, fig. 24 ; draw 
\d parallel to BA ; and make DT equal to Dd ; join 
IT, and make £I perpendicular to IT, which is the 
joint required. 

Hothic GG. The finest form for a Gothic arch is a cubic 
Archf 8. parabola ; it is easily constructed from its equation. 


therefore =-- 'y ' =^8 S2S, And using this 

number for a* divisor, the ordinates are easily found, 
by once setting a slide rule, to be, 

X ='0348 feet o =*0068 feet 

If 

X = .438 — - 

iir II 

X = 1*48 0 = .185 

IV 

.T =: 3-51 

V III 

X = G.86 o = -857 

And dividing the first, third, and fifih, each by 8 
(considering n = 2), gives the intermediate ordi- 
nates; 0 ^, The advantage of this me- 

thod consists in the facility of setting out the work 
on either a large or small scale. Every practical 
nian is aware of the trouble of dividing a distance 
into equal parts, or of performing other geometrical 
operations on a platform, or floor ; but here, by an 
easy arithmetical operation, this is avoided. Draw 
the springing line CD, and the middle line AD ; and 
let the line £C be drawn parallel to AD. Beginning 
at D, make a mark af every 6 inches on DA, and. 
also on CE, beginning at C ; then, through these 
divisions draw the parallel ordinates. Let the ab- 
scissas be measured off oik^these ordinates, from the 
lino CE by a rod divided into feet, tenths and hun- 
dredths of a foot. Put a nail in at each point found in 
the curve, and bend an uniform lath against tlie nails, 
and mark the curve. 

G7. Our next example is for the purpose of show- for 

large 

. I3ridgc8. 


■* See Edinburgh Reviexv, Vol. VI. p. 387. A most ingenious extension of the principles of describing 
curved lines has been lately invented by Mr Joseph Jopling, which promises to be of much use in the arss, 
as well as a curious subject for mathematical speculation. The system is somewhat* obscurely jrfinounced 
in a Pamphlet, entitled The Septenary System of Generating Curves by Continued Motion, London, 1823. 
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Stone- ing tli 9 principles of constructing an arch for a bridge, 
when**^tne span is considerable. In the Article 
BridoBi Prop. S, the equation of the curve of cquili- 
... * 

brium is found to be^ = ^ , for a disposi- 

tion of the load w hich has place commonly in bridges. 
Making successively 10 , 20 , SO, &c. feet, we have 

3/1 =”(«+lCSi). 


y» =?09(„+66!{i). 

w 


111 

3/ 


1-1504). 

Wl 


IV 

.y 


~9'-(rt4-S.>Cfijv4). 


1250. I 

yv — — (a-f-llGjO). 
TW 


VI ISOO, 

y = (fl+GOOA). 

m 

y'''zJ^-(a + 9U>y>), &c. &c. 

The curve of equilibrium being to pass at the mid- 
dle of the depth of the arch-stones, CU, fig. 20 ‘, will 
be the height = /i, and AB the semi-span =z S ; also 
let the depth of the arch and roadway at the^ crown, 
or a, bo 7 feet ; and suppose the quantity of matter 

be so regulated by hollow spandrils that b 


Under these conditions we shall have 

»H ( 7 - 1 - ) If the semi- 

.span be 72 feet, and the height 2 l< feet, then mz=.036, 
and b =; *00193. Calculating the ordinates from these 
data, we shall have = *375 

= l-.Vj 
y“ = 3*5 
y'"' - 6*4 
,y^ ^10*1 
=157 
y “ .-= 22*4 
AD = 24*0 

Construct the curve according to these ordinates, and 
divide it for the arch-stones. The joints should be 
perpendicular to this curve ; but great accuracy is 
not necessary in this respect, pi'ovided the inclina- 
tion from that perpendicular be considerably within 
tlie angle of repose. (See Bridge, Prop. Z.) 

The joints may be drawn tlius, with any radius : 


from the next division on one side of (he joint a de- 
scribe an arc, and from the next division on the other 
side, with the same radius describe another arc to in- 
tersect the former one, through the intersection and 
the division /z draw the direction of the joint. 

To find the depth of the key-stone. Jet the hori- 
zontal thrust m=: 9 S 6 be multiplied by the mean spe- 
cific weight of a cubic foot of the materials to form^ 
the bridge, and calculate the depth by 
(17). Suppose the mean to be I 60 Ibj^^^dn the 
horizontal pressure will be ^ 149,76(r lbs. and 

fbd V , ‘ 

-^=149,760; which, considering - 0 =: unity, gives 
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/ 


d=:~y^. For Craiglcitli stone, No. 15, /lable 

111. the key-stone should be b feet deep. 

To find the depth of the arch-stones at any other 
part of the arch, set oiF Be equal the depth at the 
key-stone, and draw be parallel to a tangent to the 
curve of equilibrium at the point where the depth is ^ 
to be determined, then be is the depth at that point. 

The depth at a sufficient number of points being 
found as above, and set off Squally on each side ol' 
the curve of equilibrium, the form of the intrados 
will be determined, which may be terminated by u 
circular arc at the springing ; and it is not u little 
remarkable that the arch, thus described from prin- 
ciple, is a pointed arch, 

6S. When an arch cuts a plane w^all in an oblique oblunic 
direction, there is a little more scope for the art 
the stone-cutter. But previously to attempting to 
proceed further, we would recommend the young 
student to make himself master of the principles of 
projection, dcvelopemcnr, and solid angles. The 
first section of the Article Joinery in this Supple- 
ment is wholly restricted to these principles ; all of 
which being equally applicable to both arts, it will he 
unnecessary to repeat them in this place. 

Let an elliptical arch be supposed to cut a plane 
wall obliquely, and the wall to be inclined, A BCD, 
fig. 27 , is the plan of the arch ; EF a section at riglit 
angles to its direction; IH a section at right angles 
to the line AB. Project the inclined face of the 
wall, as shown at AO PB, by the method of project- 
ing planes (Joinery, Sect. 1 and 7) ; and in doing 
this it will be found an advantage to produce tlie 
joints till they cut the base line £F,^ because tj^e 
angles will be set out with greater accuracy from 
long lines. In the c^se where the wall is vertical, 
the section and projection of the face are not requir- 
ed. Next let the soffit be* developed, on the sup- 
position that the arch is a polygon of as many sides 
as there are arch-stones. (See Joinery, Sect. 1. art. 

13.) KLMN shows the developeroent of the soffit 
or soffit moulds. The form of the bed of each stone is 


Monge, 111 an elaborate article on the application of Descriptive Geometry to the use of Architects, has 
drawn a very erroneous conclusion respecting the joints of vaults and arches; for it is the direction of the 

E ure, and not the form of the soffit, which determines the best direction for a joint ; but the views deve- 
in the Article Bridoe were not known at the time Monge wrote. In other respects, the article of 
;c iAvell worthy of the attention of the mason. See Giomiirie Descriptive^ article 130, 4me ed. Paris, 
1820. 
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Stone- shown bjT the pbses a, c, and d, and is thus ftuod^ 
Masonry, 'for the joints 4, draw he and wf parallel to EF, and 
produce the Joint 84 on the developement to cut he 
in g ; set off ffe equal to 4t| and draw paralJel to 
48 ; then, a line drawn from/ through the point 4, 

\ will give the bevel at oqe end/and a line dfawn from/ 
through 8 gives the bevel at the other end ; its width 
2 ^ equal to ^ on the section. As there are no curv. 
e<ri>a];^except the soffit of the arch, the stones may 
be wo^Bbd^y means of bevels, without having 
moulds made for the soffits and beds.* 
obiiquL or 69. When a road crosses a canal in an oblique dl- 
skew rectiou, the bridge is oflen made oblique. When the 
Rri i|r( ^ angle does not vary more than ten or twelve degrees 

from a right angle, the arch-stones may be formed 
as already described ; but in cases of greater ob- 
> liquity, a different principle of construction is neces* 

sary. These cases, should, however, be avoided 
wherever it is possible ; as, however solid the con- 
struction of an oblique bridge may be in reality^ it 
has neither that apparent solidity nor fitness which 
ought to characterize an useful and pleasing ob- 
ject. 

An oblique arch may be constructed on the prin- 
ciple oi itb being a right arch of a larger span, as is 
shown in fig. 128. Let be the plan, and 

EFGII the corresponding points in the elevation, in 
this elevation the dotted lines show the parts which 
would not be seen. 

Tlic joints of the arch are supposed to be divided 
upon the middle section, and therefore drawn to the 
mean centre K, which corresponds to the point I on 
the plan. 

Divide AD into any number of equal parts, as at 
1, 2, 3, iNrc. and transferring these points to the ele- 
vation ; describe the arch belonging to each point, 
and also draw the parallel lines 1 ] , 22, &c. on the 
plan. 

To find the mguld for the arris of any joint, as a, 
draw ah parallel to the base line r.T, and from a, as 
a centre, transfer the dibtances of the points where 
the arches cut the joint, to the line ah. Then let 
fall perpendiculars from the points in the line ah to 
the lines 11, 22, &c. in the plan, whence we find 
WjgW, 0 , p, in the curve of the mould for the arris 
of the joint a. The mould for any other joint may 
be found in the same manner. The ends of the arch- 
stones will be square to the joints^ and pede will be 
the mould for one end, and actf the mould for the. 
other end. It will be of some advantage in working 
the arch-stones to observe, that the arch-stone be- 
ing in its place, the soffit should be everywhere 
perfectly straight iri a direction poraHel to the 
horizon.f 


70. If it be required to construct an arch in the Slone- 
wall of a circular building, as in fig. 29, where ABCD 

Is the plan of the wall, the devatiqn EF should be 
drawn, and the joints In the same manner, as if the 
arch were in a plane wall. The curved surface of Wall*, 
the soffit should be correedy developed by the pro- 
cess described in the Aftlda Joinery, art. 13, and 
the moulds made of some flexible material ; theso 
soffit moulds arc shown at n, h, c, Ac. The mould 
for the joint 2 may be found by dividing the joint 
into any number m, n, &c. parts ; and let a perpendi- 
cular fall^from each point of division to the curved 
lines representing the faces of the wall on the plan, 
and from each point in which the curved lines 
are intersected by these perpendiculars, draw a line 
parallel to EF. Also, from 2, as a centre, transfer 
the divibions on the joint to the horizontal line 
and from tlicncc let perpendiculars fall, which will 
cut the lines that are paralJel to EF in the points 
througli whicli the curves of the mould must be 
drawn, as shown by the shaded part P on the plan. 

Any other joint may be described in the same man- 
ner. t In the figure, the section is drawn, because it 
shows somewhat more distinctly J;he size of the arch- 
stones; it is not necessary in finding the moulds, 
except the face of the wall be inclined, a case 
of very rare occurrence in practice. An arch in 
a circular wall always has the appearance of a want 
of strength on the convex side; and when the cur- 
vature is considerable, it becomes absolutely inse- 
cure. 

The method describing the raking mouldingg, so 
as to mitre with horizontal ones, has been explained' 
in the Article Joinery in this Supplement, art. 21— 

24, and the same methods apply in masonry. 

71. Respecting the general principles of stairs, we Suire. 
may also refer the reader to Joinery, art. 39, 40, 
where the proportions of steps, Ac. are shown ; in 
masonry the kinds termed geometrical stairs are the 
only ones which offer any considerable dBBculty in 

the execution. 

Each step of a gcometricar stair is partly support- 
ed by wedging its end into the wall of the staircase, 
and it is further strengthened by resting upon the 
step below it. The outward end of a series of these 
steps is represented by fig. 7, Plate CXVIll. ; the line 
ahe shows the form of the joint between two adjoining 
steps; in the straight part of a flight of stBihi)a4 is made 
about an inch, and the part 6c is made perpendicular 
to the soffit of the stair, and of such adepjth as maybe 
required for the Und of stone. As this depth is de- ' 
termined by the mm depth necessary to render a 
stair safe, we shall hfi^give an example of computing 
the mean depth of a step for Craigleith stone, by 


* Our method is analogous to that called Biais mr abr^6 by the French writers.^ See Frezier, Tome 
II. p. 133. Other methods arc given by Frezier, Simonin, Rondelet, Nicholson, Ac. in the works referred 
to at the end of this article. 

f For further information respecting oblique or skew bridges, the reader may consult Gagihey, Comhuc^ 
iion dee Ponte, Tome I. p. SPO ; Chapman, in Rees' C^doptedia, Art. Oblique Arch ; and.Uie Article Na- 
vigation, Inland, in the Edinburgh Encuelopadia. 

X Other meUiods are given by Frezier, Nicholson, Ac. 
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cqua. 16 (art. 1 ] ). Put ti*=r the greatest uniform load 
onja square foot, including the weiglit of the stone 
itself^ s SOO lbs. the hoiizontal distance between 
C and D (fig. 6), :±10 feet,, and the le^th of the 

itep BD=6 feet, “*cn or 

^feeti the mean depth 

OH, fig. 7. 

IWt part of a step uMob ^ inserted into the wall 
of the staircase is made about eight or nine inches 
long for ordinary staircasest but ought to be longer 
* Wheu ttur fteps are longer. 

8UM and lanflings, and balconies should be made 
' as evenly and firmly as 4 )ObSible upon their 

sop^rti ; and from a little consideration of the na* 

' tura of Jtjftp strains to be resisted in such operations, 
the UMban may perhaps derive some instruction) since 
a mfstajken view* of the subject is likely to be attend* 
ed If ith serious conseqqeUces. 

Let AB, fig.jSO, PlaR CXX., be a step fixed in a 
the face of the wall, and CA the part 
insertMjhwil^ftllk^ltj^ be obvious that the weight 
of tha the step, with any load 

^'upoiit te^^tbWa ihe fixed part at A, and to 
depreiuMtt vis retire a less force at A 

tb sumnT wm Ul any other point between 
A and^4 d^iPSl^UUbrer to D, the greater the ctram 
will bet m risk i? Ailure. IlenCc 

the effectual reahsauee'ol.lKe upper side should be 
at the (Sxtreini^i A, of the atept^and the support at 
C should at thu boa of tha wall. 

We Im^jtAaA observed in stone stairs, where 
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Steps are alternately in straight flights and winding 
ones, the soffit of the stair to be irregular, with sud- 
den and abrupt cl^anges of form where the winding 
steps began and terminated. These may always be 
avoided, by making a developement of the ends of 
the steps, and forming the awoppidmges into easy / 
curves, as a jotfiar does the a stair. (See / 

Joinery, note LXX^VlI. ^ 

The earliest author M stOgMStlog to on 

have been Pbflibafi^Du imd'w^tne intro* Sionc Cut 

ducuoD to the firntth book of lib work be remarka, ^ 
that ha bad never heard of any thing that had bacfi 
written on stone-cutting, either by ancient or mo* 
dern architects.** The labours of De L*Orme on 
this subject foilnf the third and fourth books of his 
TreaithC on Afthiteciure, in folio, Paris, 1,567* We 
shall close this Article with theifollowing list of some 
other authors on stone^Cjptting;^ order they 

Mathurln Jousse, Le Secral de I* Architecture, folio, 

I6i2. Francois Derrand, L*Art dee Traded Coupi 
des Voute^* folio, Paris, 1643. Abraham Bosse, 
Piaclique du Trait hpt eaves de M. Desargues, 1643. 

JT n. iJe l.i Rue, 7\ati6 dc la CoupS des Pierres^ toJ. 

172H; this was a republication of Derrand s work, 
with additions. Batty ^Langley, Ancient Masonry, 
folio, London, 173.S. Frezier, 7rei/^ des Coupe des 
Pierres, S iomco ^to, 1737 — 17sy. rmydopidu. 

Article Ma^onnlrie. Lncijcloptdic M(thodtqui, 

Masons nil E, 1785. Simonm, TraitC EUmentmrL 
dt la Coupf des Pierres, 4to, 1792. P. Nicholson. 
CarpenUts and Joiners* Assistant, 4to, London, 1 7t)7. 

J. llondclet, TraiU Iheorique et Practique de L* Ad 
de DiUir, Tom. 11. 4 to, Paris, 1804. (ii. ii. ii ) 


Beundftnes SUFFOLK, an English maritime county on the 
Fstrut.ond borders of the German Ocean. It is bounded on the 
Dniuons. otat by the sea ; on the south by Essex, from which 
I ij^il divided by the river Stour ; on the west by Cam- 
bridgMdiire i and on the north by Norfolk. Its me- 
dium bng^ from east to west is forty-seven miles, and 
dts breedfli from north to south twenty-seven. The 
ti|iiare coulcnts are 1512 miles, or 907,680 statute 
Ucres. It consists of two grand divisions, one called 
iby Liberty of Bury, the other the Guildable Land, 
of Srhidh fiirnish a distinct mud jury at the 
cohw assises. The next divjMpy^b iOfto twenty- 
onOiSsmhedi, and these are 8uH|Mded fnto five hun- 
dnefi and twenty-three parishes.^ The whole county 
films a part of the diocese of Norwich. 

Population. The number of houses in 1 821 was 42,773, inhabited 
by 65,064 families ; of whom 30,795 ^ere chiefly em- 
ployed in agriculture : I7,4l8jn trade, manufactures, 
er handicraft; and 6851 were not comprehended in 


cither of those classes. The whole number of inha- 
bitants was 270,542; of whom lJ2,4iO weic males, 
and 138,132 females. The increase in population 
since the preceding census, ten years before, was at 
the rate of 16 per cent. 

Sufiolk is generally a level tract of counti^, in 3oii, A^^n- 
which, as there ere few elevations, there arc scarcely 2^^**”*^ 
any extenaivc prospects. It is, however, tolerably 
well clothed with trees, but wants running water; 
most of the streams being very sluggish in iheir 
course, and by no mtians copious. The as va*> 
rious as in other districts of the same bxfim. On ' 
the sea-coast it is in general sandy, but rendurra prd* 
ductivc by the application of snell marl, which is 
found in abundance. In the middle of the county, 
from north to south, called usually High Suffolk, 
which is the larger part, the soil is a tenacious, loamy 
clay, affording good pasturage for cows, whose but- 
ter is chiefly used to supply the London naikets. 


* The Frendi ttmthoda of constructing stairs difier considerably from ttose of our own countiy ; but it 
would extend tfall iltibie too moch to ex^ain them ; thgitlbre, tbe reader mpy consull the wptks of Frezier, 

llondclet, or Simonio, where he fvill find these methods deblkileli^ 
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til vt Itin (livi II I** n pool or* in 

II I 1 ( I *> (OMiLil with I latli, and 60 iccly iit fir 
II itl Cl pLiiposc th 1 I t’ut ot iccdii ^ bhccp, oi 
I <li lubbits , of wlituh Jatici animiJs it in nikI 
t 11 ^ ol iiioro tlian i0,n00 annudJy ‘'UppI} fui ti> 
t liic corn lurniblitd the casuin di- 

V ^0 1 1 iht count}, bisidts !»uppl}inf* ilN Ml iiJi!\ la 
till lidon from the ports of Ijiswicli ind W o d- 

hi (’ liic cultivation ib con iiioiil} conducted on 
tu Noifolk system of liiinips^ bale}, clovii ind 

V licit, and tlu' hu bindi} I cin^ well executed, the 

(lojib ire gencidly vii} lo I J he bean lu pL- 
( ulni } pioductive J i ^ mil ms me disti it , 
t 111 )t , au‘ cxteisi\el} tulliv itcd IIem| is^iown 

1 I t' t garden of ilmo t iveiy pe is int, and min in i 

I 11 f )i llieii dnnestic ii ts S mi lew 'lOj lie 
I Ml in the vicinit} of Sl )wi i n t 

i 11 y hive an cxei lent hiee I of liau*,ht Ir r 
' h Inown hy the nim if Siifhll y // i i In 
\ 1 lie l)ei n joiip c ell 1)1 ited f i the ihunline if 
i* whuli in popoitim t > ih i si/ mil 

r I 1 uitity of fo )ii whii.h t u v i o i m t\i cd^ 

' ] 1 1 i oi III} othei M L ill t le I II ^ lorn. J lie) 

ill u t 1 Jilt loins ill she p oi which I ir^e 

’ (1 ill i|t me mo ll} nf the \nl( Ik breed but 

<i iti }eii> the ll \ leiM (hinged f )i those ei 
fl i ^ )uth 1 ) »u Us 

111 I lie Ilw nnnui ic Mne in this count} , thou h 

II u I tit lust in winch till I li min^s inlie iluei il tlie 

ll tnde I ml the exteiisi n ci in ehi eiy 

nil r )ith me i Its the fc in ' found const n t 
MI ‘ I ( up ovine It II pinnin^ wen steel hut thit has 

( i 1 i d ' f Stow m ll k( t the e is soiiie c ccu| iti )n in 

rn I 111 e« use hn n foi ha hi 1 sieknv nilethei 

1 nil ll u \t Sill hui V t’ 1 1 C n m iiuii letuii s of 

V i 1 1 in Liiu Ini shij s iM nid oi s ime kinds 

ll ll* ^ ) ils \ ir J VL i mi l)oiic-li(i Is nude. 

^ lit lb niiiiil i^ tiiril pi lets on the sei sliorc, 
ill in i 1 ilion oi 1 el *t in ei-w tei 

i hi ill eh of III I 1 tiy wh i li lu \t to i^ne ultuie, 

< cs i nij lo\ me nt lu the i itesl nui il er of inh ibit- 

t I tile ll ll i M iny ve (Is ne eipunpcd it 
1 OWL till ind Sentlwod ( j t ll e hei n whiifi 
iM I uied ill liiuises ippi opi i iti il toi tint { urpos in 
t clowns ihetakii,; ol iniekiiilis be el cial 
h 1 )i*thi e 1 on when tin *>110 iK of liciii s nrivi 
(i tl L L 1st Ihiii Is littli tl ( I comnie ICC in the 
( untv than tint wind ni is fiom the ti iiismi^ ion 
ul the a^iicultuial ( lodnets to the metropolis 
I r I ihcnaMgable a eis iie ih Luk, wiiidi passes 
b) Ihctford, and inns to tlu On c llu Dibcn, of 
short course, which iuri> b} W oodbiid^c to the'-* a 
dieOincII i be uiliful riiei, n i\i^ ibb to Ipswich, 
and the Diytho, nivigibh to liinilingl im lo 
tiicsc iiiay be added the Wavency wlnih foims the 
not them bound iiy or the coniitv, and the Stour, 
which Is Its southern Ihc only nivigablc canal is 
one between Ipswidi and Stow market 
Ijir Ibc landed propel ty of the coiiuty is much di- 
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vided. ihcroaie siarcelv any estates jIii^c is to ^wlf *1^ 
cieate i dtcided political pieponuer iiiee inel there 
lie a lii^ei nunuei oi projirietuis occup)iiv then 
own laniU, ol i viluc of fioni L. 100 lo L 1(K) pe; 
auumy rhm in any othci county, i xeept in the 
hi i\y (li> districts, tfie funns art gcnci illy I iip , 
ml the ten Ills hemg possessed of ample cupit iN 
(It igiienltnr ll hu^incss is admiiably cuneluctcd 
fieri lie iieitiici inmes iioi ninici il spiiiigs in this 
county In the su inner season, se id)ilhing attracts 
a lotisidi I ihic portion ot compiri} to the shore 
It I jwi^lole Sinthwold, and some other spjts, 
wl ere every ue iiimolition for such parlies ib pro- 

Mtkd 

\m)n^the antupi tie*^ of this count} stand (iibt Vnnpt 
I* e II limns ed t*iL ineicnt Uonnn i isiJe at Burgh, 

( n the biiiNof tl \ ne It is s ud to have been 
tin 111(1 nt (rinuniLim elected by Publius ()s- 
t 1 iis Sc pull in t iL icijjii of the 1 mjieior Cliu 
dius iln w li* which ire still st indiii^^ inclose i 
sj ll t\ fill in ) n^ih, iiid 20 m bieadth, tlicy 
ill fnticnf cMi h i^lit and inn fei t in thickness. 

I hi. \ ho*( pronnil p* in incluihi ^ the w ills, is more 
thin five aeies ind is c ipable of eontiininga eohort 
and il ill , h wing bee ii built to kce p in sub|ection tin 
Icem, i I topic inhibiting Suffolk, Norfolk, Hunt- 
ing ionshiie, and C imbiiilgcshiie. lie most re- 
in it I ibli oi tlic Si\()n antiijuiiios arc the monastery 
it I> iry 1 (Imuiel’b, th it of 1 ratulingliam and si- 
vci ll men nt i hipchc^ 

Ihi iilloMti piei tlerive then titles from places Inh u i 
in this eouiity MnejuisC irnw.ilhs, larlsol S jflolk, 

Oitord, and Stiadbrooke , and Baron Kcndlesham 
I he count V returns two members to the House of 
( ommon and two irechoscnforeachoflhc boroughs, 

Ipswich Bury St I ilmund s budbury, lye, j 3 un. 
widi, yXlboioiigh ii d Oriord. 

ihc most icm likable sc lU among a very great 
nnmbci belonging to loblimen and gentlemen in ihi'- 
county aie 1 Liston II ill ]>iik of ri liion , Broom- 
ilall, M iii]uis Cornwallis lekworth, 1 arl of Bris- 
t 1, llcnhim, lord Stiidbiookc Boston-llall, bir 
(links Binbiiry, Kcndlesham, Lord Itcndlesbam , 

In mere, Sii I lionns (looch , llevciiingham-llall, 

I orii lluntingfield, bottcily Paik, IVIilcs Barnc, Lsej 
IbiUon lid), Mexinekr Adair, 1 , lleilgrovc- 

Ifill, Admiril Wilson W oolverstori-l'ark, Chailes 
I erncr'* 1 sij I ong Meifoid, bn Wilhaiii Paiker , 

ShiubI ind-Paik, Sir William Middleton , and lend- 
iiiV II dl, Sii William Bow ley. 

Jilt chief towns ind their population are, Ips« f r r 
wieh, 17,lb(), Bury St 1 dinund's, 9900, Wood- 
bi idgc, 40()O , Sudbury, 0 u , Low esitiffe, 3b 7 . 

Beetles, 49> Bungay, bJqO , Stow iiniket, , 
iMil lewliall, 4?07] , lladleigh 2929 , 1 1 imlingham, 

2327 , and H ikswoitli, 2 1 fib. 

See Kirbys Suffolf ha cllti Aitliur Youngs 
(tntnai I un if the A ^rKullun of buffotk lien 
in vtffoU ^ by W 1 Bray ley (w w ^ 
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.Surgery. Sl^rgery, rich as It is in sound Information, well- 
Ciitiiblishcd facts, and plans and means for ilie relief 
and cure of numberless injuries and disea&e?, to which 
the human body ia liable, cannot bo presumed to have 
yet reached all the perfection and eftu it'uey of which 
It is susceptible. Wore any doubt entertained upon 
this point, it w’ould be iiiuncdiult'ly dispelled by the 
consideration, that scarcely a }ear passes away with- 
out new and improved modes of practice bciri^^ sug- 
gested, and receiving the sane! ion of impartial e\- 
pcricnce. Besides, who can pretend yet to under- 
stand every thing relative to a long list of very diffi- 
cult subjects whieii enter into the surgical dopart- 
ment of the healing art ; as, for instance, inllamma- 
tion, suppuration, cancer, syphilis, scrofula, &o. iKc.? 
Many ipicstious, connected with these and nimiorous 
other ailbctions, still remain in the deepest obscurity, 
presenting an extensive field, in which the diligent 
and faithiul observer may gather immortal fame for 
himself, and confer infinite and lasting benefit upon 
the rest of mankind. The great deal tlint has been 
done for the advancement of surgery, in the course 
of the last fifty years, ouglu to furm^^h the assurance 
that much more wmU be done for its improvement in 
the half-century that is to come; particularly when 
the zeal, the emulation, and the ardent love of truth, 
now presiding over every useful scientific inquiry, 
are duly contemplated. The design of the piesent 
article is, to collect and place before tlia reader u 
tew of the most interesting novelties in surgery ; com- 
prising tlmsc which have been produced subsc(|ucntiy 
to the period when the article upon tins subject in the 
Enci^clopadiawaa composed, and others which, though 
known earlier, escaped notice in that article. In per- 
forming this task, we bliall take up the subjects in the 
order in which they present themselves in theoiiginal 
article, to which this is meant to be a supplement. 

Wens. The first topic that seems to us to admit of a few 
additional remarks is that oiicnnjsied tumour Sy or u\ nSy 
as they are popularly called. Though tumours and 
excrescences of various kinds form one of the must 
.frequent classes of diseasc», and, w hat is more, though 
they often afford convincing illustrations of the effi- 
cacy of surgery, the exact causes and manner of their 
origin cannot bo said to have received hitherto any 
very successful elucidation. In the article referred 
to, some notice is taken of tlie interesting opi- 
nions of Bichat respecting the production of encyst- 
ed tumours; and of his refutation of a common no- 
tion, that they are not new formed parts, but only 
dilated cells of the cellular membrane. At the same 
time, his own particular belief is mentioned, that 
their formation more piobably depends upon laws, 
which regulate the giowth of the different parts of 
our bodies ; which laws, however, not being known 
and comprehended, leave us as much in the dark rc- 
.spoctiiig tlie matter in question as if no reference to 
them had been made. But, what particularly claims 
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our attention here, is the great analogy which Bichat Siirg^ty. 
finds between the cysts of encysted tumours and 
seroub membranes ; because, if such analogy prevail, 
it is a strong fact against the correctness of an ex- 
planation of the origin of encysted tumours, lately 
promulgated in this country. Bichat says, — ** The 
cysts, like serous membranes, form a species of sac, 

•without an opening; they contain the fluid which 
they exhale, and they have a smooth and polished 
surface contiguous to the fluid, whilst the other sur- 
face is unequal, and connected with the adjacent 
cellular membrane.” Now', this account is bingular- 
ly at variance with the doctrine that has been recent 
ly proposed by an KngKsh surgeon of the highest 
reputation ;■ who, in his description of the nature of 
encysted tumours, at least of those which are su fie- 
quently seen upon the head, face, and back, and 
sometimes under the skin of other parts of the hodv ; 
instead of regarding the cysts as at all analogous tj 
serous membranes, represents them as dilated cut a fit- 
oiis Ihtheles, lined with cuticle, and, of cour'ie, par- 
taking rather of the character of mUcous membranes. 

Speaking of the origin of encysted tumours, Sir Ast- 
ley Cooper expresses his conviction, that it depends 
upon ** a follicle extremely enlarged, and incai)ahl(» 
of discharging its contents, from un obstruction of 
the orifice by which it opens upon the siirf.ice of the 
skin.” Then, adverting to the nature of follicles, 
he observes, that, n[)on superficial examination, the*} 
appear to be only pores in the skin ; but that, w hen 
u small probe i.s introduced into them, they are found 
to procied through the skin into the subjacent cel- 
lular membrane. “ The first circumstance (sa}s he) 
which inducLd me to believe th.it an encysted tumour 
was an obstructed ibllicle, was examining a tumour 
of this kind situated upon my own bark. It had ac- 
quired u diameter of about two inches, and was .si- 
tuated at the h'wer part of the dorsal vertebra?. I 
thought ol requesting a friend to remove on 

e:vaminiiig it by means of two mirrors, 1 saw a small 
' blaek spot in Ihc centre of the swelling, and by 
pricking tlii.N, I extracted a piece of sebaceous mat- 
ter with a bhick head, like tliose seen in the follicles 
of tlie nose. 1 then squeezed the tumour, and 
through the orifice occupied by the black sebaceous 
inattir, 1 emptied the tumour by squeezing out a 
large quantity of sebaceous substance. This was ef- 
fected without pain, and without succeeding inflam- 
mation ; but, gradually, the secretion became renew- 
ed ; by frequent pressure, however, I have now for 
several years kept it empty, although the bag and 
its orifice still remain. A lady applied to me with 
one of tlicsc swellings upon her shoulder. It had a 
small black spot upon its centre, through which 1 
could squeeze its curd-like content.^. 1 .removed It 
with the skin over it, and found that the opening 
was a follicle leading into the hollow of an encysted 
tumour, w'hich contained sebaceous matter, was 
lined w'itii cuticle, and hud a cyst of the usual cha- 
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over these swellings, by which the point of a tenu 
probe was readily admitted into the cavity of the 
cyst, and through which 1 could immediately squeeze 
its contents. The follicle is, however, generally ob- 
structed at its orifice^ and a depression only is seen 
(and not always even this) when tlie sides of the 
swellings are compressed.*’ (Surgical Exsays, Part II. 
p. 236.) 

This experienced surgeon conceives, *that an en- 
Gvsted tumour begins in the following way : a folli- 
cle becomes obstructed at its termination upon the 
skin, and the' secretion, still proceeding, its sides are 
extended in the cellular membrane wherever this 
most readily yields. If it be inquired, how it is pos- 
sible for a follicle to be thus extended, the answer 
is, that other membranes expand to a much greater 
comparative size. An ovarium, that would not con- 
tain within its membrane more than two drachms of 
water, will expand to a magnitude capable of holding 
nearly a hundred. The same author also considers 
pressure, and a want of moisture in a diseased state 
of the secretions, as occasional causes of encysted 
tumours. When we first perused Sir Astlcy Cooper’s 
explatiiiiion of the formation of these swellings, a 
diiliculty presented itself to the admission of the 
doctrine, on account of many encysted tumours be- 
ing found in situations, where any suspicion of thei** 
connection with the follicles of the skin cannot for 
a moment be entertained. Upon referring to his 
essay upon the subject, however, we find, that his 
observations are meant to apply only to the kind of 
encysted tumour, which is situated just under the 
bkin, and that he acknowlcd^s different species of 
these swellings. Such difiici^y is obviatea, there- 
fore, in the particular cases spoken of by this gen- 
tleman, as far as the couaidcration goes upon which 
it was founded ; yet, for various other reason^, the 
doctrine is not to us, by any means, satisfactory ; 
and it may even be doubted, whether the same mis- 
take may not here have been made respecting the 
enlarged /o/Iicfc, as surgeons once made about the 
dilated cell of the ceUular membrane. That there is 
a particular class of encysted tumours, having upon 
their centre 'a minute dark spot, through which a 
small probe can be introduced into them, is a fact, 
wiiich Sir Astlcy has most correctly described, and 
he is entitled to the credit of having first made this 
original observation ; but it docs not follow, that be- 
cause there is such a dark spot, or even an aperture, 
that it must be chat of a cutaneous follicle. With 
respect to the jscbaceous substance said to have been 
pressed out of the opening, some experiments would 
also be requisite to determine whether it were actually 
of the same nature as the secretion of the cutaneous 
follicles. Nor does the occasional presence of cuti- 
cle in the cyst prove the trutli of the doctrine ad- 
vanced ; because, in the formation of wens, nature 
presents unaqi^ountable irregularities, sometimes pro- 
ducing in the cyst a substance resembling cuticle, 
sometimes hair, and, in a few instances, even teeth. 

The inner surface of almost all the encysted tumours 
tliat we have examined, corresponded rather to that of 
a serous membrane, as explained by Bichat. If en- 
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cysted tumours arose in the mechanical way, above 
specified, we should .expect them not only to be a 
much more frequent disease, than they actually are, 
inasmuch as the cutaneous pores are innumerable, 
and must very often be obstructed, as we sec hap- 
pen on the nose ; but, when the disease is formed, 
we should expect its cure by the simple removal of 
the stoppage would be more commonly practicable, 
than experience shows. Even in the cases which 
take place near the eye-lids, and have an opening, 
out of which the contents may be completely press- 
ed, a cure will not follow, unless the cyst be re-* 
moved. These reflections, at all events, tend to the 
conclusion, that there must be some other important 
cause concerned in the production of encysted tu- 
mours, besides the mere obstruction of the cutaneous 
follicles. As the subject, however, is yet obscure, 
and the new observations upon it come from so high 
an authority, we have deemed it our duty not to 
pass them over in silence. 

The following practice is adopted by Sir Astlcy 
Cooper : If the follicle can be seen only as a black 
spot, filled w ith hardened sebaceous matter, a probe 
is passed through it, and the sebaceous matter squeea- 
ed out of the tumour, which may be done with little 
inconvenience. But, when the contents cannot be 
pressed out without violence, the preference is given 
to the plan of enlarging the opening, in order to 
avoid bringing on inflammation. When an encysted 
tumour is to be removed, the plan of first making an 
incision into it is preferred ; and the sides of the 
skin are then pressed together, by which means the 
cyst, it is said, may be easily everted and removed. 
This way of operating was recommended for parti- 
cular cases In the Enci/cloptedia ; but doubts may be 
entertained concerning the advantages of the plan as 
a general practice. 

The removal of encysted tumours is not altogether 
unattended with danger : iiir Astlcy Cooper has seen 
three instances of severe erysipelatous ioflammation 
after operations of this kind upon the head, and one 
of them ended fatally ; one or two other cases, equal- 
ly unfortunate, have also been reported to us. 

In the history of encysted tumours, the curious 
cirQiimstance of the occasional growth of horny ea^ 
crcscences upon the human body deserves to be no- 
ticed: recent investigations prove, that the horny 
matter is, in fact, the secretion of the cysts of some 
of these tumours out of which it protrudes, and as- 
sumes various shapes, sometimes even that of a ram’s 
horn, as happened in the remarkable case mention- 
ed by Dr Hoots of Kingston. This is a subject 
which has been particularly considered by Sir Ever- 
ard Home, in tho Philosophical Transactions for 
179 i. The case that fell under the observation of 
Dr Roots may be perused in the Article Horny 
Excrescence, in Dr Rees’s Ctfclopcedia. Such 
horns will be reproduced, if care be not taken in the 
operation to cut away every particle of the cyst. 

On the subject of erysipelas, the remarks of Mr^f 
Hutchison claim attention : be has found seafaring 
tnen particularly liable to phlegmonous erysipelas of 
the legs, frequently occasioned, as he supposes, by 
the exposure of these parts to the irritation of salt 
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water, and the friction of coarse irowters. In andi 
patients, the disease is said to proceed with extraor«i 
dinary rtfsidity to the gangrenous state. Even when 
mortification is prevented, large abscesses very often 
form, and spread to a surprising distance between 
the muscics and under the skin. Now, according to 
Mr Hutchison’s experience, the best way of hinder- 
ing all these evils, is to make several free incisions 
into the inflamed surface as early in the disease as 
possible, the knife being carried through the integu- 
ments and down to the muscles. We fear many 
pritetitionera will consider this practice severe, more 
so, perhaps, than circumstances can ever justify in 
as early a stage as the author speaks of; because, at 
this period, who can predict, that the case will ever 
be serious enough to require the employment of the 
knife ? However, as Mr Hutchison never had any 
unfortunate cases afler he adopted the preceding 
method, and the contrary u^ed to happen under the 
other plans, which he was formerly in the habit of 
trying, (he proposal appears to deserve mature con- 
sideration. 

In most works on surgery, little valuable practical 
information is to be met with respecting the best lo- 
cal applications for erysipelas ; the sentiments of the 
late Dr Bateman, therefo*'e, concerning this unset- 
tled part of practice, may here not be unacceptable. 
In the early stage of the disease. Dr Bateman found 
powdery substances, like flour, starch, chalk, &c. 
increase the heat and irritation,' by forming, with the 
concreting fluid, hard crusts upon the tender sur- 
iace. In this gentleman’s opinion, the only unob« 
jectionable plan is that formerly advised by I)r Wil- 
lan, which consists in fomenting, or washing the 
parts from time to time, with milk, bran and water, 
or a decoction of elder-flowers. Great benefit is stat- 
ed to result from tepid bathing, and sometimes from 
the application of the diluted liquor ammonia ace* 
tatis. 

With regard to the complaint termed gonorrhoea. 
It seems right just to notice a medicine that has 
been of late very much employed, and frequent- 
ly with great benefit. Cubebs, a spice biought from 
China and Java, is the remedy here spoken of ; it 
4has been recommended (no doubt in terms rather 
too high) as a specific for gonorrhoea, equally pro- 
per in the early inflammatory stage, and in the later 
dironic form of the disease. The dose is a dessert 
spoonful of the powder, an hour before breakfast, a 
second six hours afterwards, and a third at bed-time. 
The powder is to be taken in water. If given while 
the discharge is copious, and the inflammation se- 
vere, the painful symptoms, h is asserted, will be 
removed in two days, and the discharge will generally 
cease on the third or fourth day. The antiphlogis- 
tic regimen is to be observed, and the powder continu- 
ed a day or two after the stoppage of the discharge. 
(See Edin* Med* and Surgical Joum* Jan. 1819; p. 
61, drc.) Cubebs appears to act upon the mucous 
membrane of the urethra very similarly to the bal- 
sam of copalva, or turpentine medicines ; that is to 
say, through the medium of the urine, to which it 
communidtC^ particular qualities, and, amongst them, 
a powerful smdl ; its operation, however, is certain* 


ly more pdtent, than that of the above mentioaed fluigeiy. 
Msam, and, on this account, it may be sometimes 
more efibctual. 

A% a supplement to the observations on strictures Stritomi of 
of the urethra, a short account of the manner of *1^ Ufcthn. 
using bougies, armed with caustic potassa, as intro- 
duced into practice by the late Mr Whately, may 
not be uninteresting; and to the same subject we mean 
to annex a brief description of the way, in which a 
passage is sometimes forced^tlirough bad strictures by 
means of a catheter of a conical shape ; as done at 
the present day by some surgeons of considerable 
eminence, particularly in France. 

Our reason for introducing an account of Mr 
Whately’s plan of treating strictures, is not that the 
practice seems • to us by any means entitled to the 
reputation which it acquired, but because there are 
some surgeons, wdiosc judgment and talents we re- 
spect, who think more highly of such treatment, than 
we could ever yet venture to do ourselves. Mr 
Whately regarded strictures of the urethra, not 
merely as cc ntractions, but as really diseased por- 
tions of the membrane lining that cmal, with a con- 
tinued disposition to increased contraction. Hence, 
he conceived, that the remedy should be calculated 
both to remove the diseased affection, and to dilate 
the contracted part, without putting the patient to 
the inconvenience of wearing a bougie. Such a re- 
medy he deemed caustic, when employed with skill 
and judgment. That to which he gave the prefer- 
ence was the caustic potossa, applied in a particular 
manner, as being, according to his description, more 
efficacious, and less painful and hazardous, than bou- 
gies armed with lunar caustic. 

The following is tile practice detailed and recom- 
mended by Mr Whately: Before the caustic potassa 
is used, the urethra should be rendered sulhclently 
capacious to let a bougie, rather above the smallest 
size, pass into the bladder, and the irritability of the 
strictures, if very considerable, should be lessened, 
in the first instance, by the use of common bougies. 

A small quantity of the caustic potassa is to be put 
upon a piece of paper, and broken with a hammer 
into small pieces 6f about the size of large and small 
pins' heads. When thus broken, it is to be preserv- 
ed for use in a phial closed with a ground stopper. 

A suitable curvature is to be communicated to the 
bougie, by drawing it several times between the fore- 
finger and thumb of the left hand, and it ought to be 
just large enough to enter the stricture with some 
degree of tightness. It is to be gently introduced 
into the urethra, and when its point stops at the 
stricture, a notch is to be made on the upper portion 
of the bougie, precisely half an incli from tiie ex- 
tremity of the penis. As soon as the bougie has 
be^n withdrawn again, a small holet described as 
about the sixteenth part of an inch deep, is to be 
made in its rounded end. Then a bit of the caustic, less 
than the smallest pin*s head, is to be oalected for the 
first application. It is to be fixed inWe hole of the 
bougie with a pocket koife, and pushed into it with 
the blunt end of a pin, rather below its margin. In 
or^r to hinder the caustic from slipping but, the 
bole is next to be contracted a little with the finger, 
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Surgery, and the remaining vacancv filled with bogVIard. 
The bougie, after being oiled, is to be introduced 
with its concavity upwards, as far as the anterior 
part of the stricture, the situation of wbidi has been 
previously ascertained, and the bougie marked, as 
already noticed. The instrument should rest there 
a few seconds, for the purpose of letting the disso* 
lution of the caustic begin to take place ; it is then 
to be very gently pushed towards the bladder, about 
one-eighth of an inch, when it is again to be kept 
quiet lor a second or twoT The bougie is now to be 
introduced further, in the same gentle manner, until 
it reaches beyond the stricture. The next business is 
to withdraw it immediately, by a very gentle motion, 
to the part. at which it was made to rest awhile. 
'I 1 ien it is to be very slowly passed through the 
stricture a second time, but not allowed to stop in 
its passage. If pain or faintness arise, the operation 
is now to end, and the bougie to be removed ; but if 
110 such consequences occur, the instrument is to be 
moved backwards and forwards once or twice more. 

The foregoing process is to be repeated once 
every seven days, and if the stricture be found to be 
dilated, the size of the bougie must be increased ac«' 
cordingly. This method of treating strictures hav« 
ing attained some celebrity, we deemed it worthy of 
brief notice in the present Work ; but our experience 
leads us to regard the practice as very inferior to 
Uiat executed with other armed bougies : to the 
particle of potassa, indeed, we can impute little cer- 
tain efiect, dissolved and blended as it may or may 
not be with the oil on the end of the bougie, and the 
mucus of the passage. Its regulation also, in the 
precise manner described by Mr Whately, so that it 
may operate exactly on the diseased portion of the 
urethra, and not upon the sound part, appears to us 
rather visionary, than really performed. How, then, 
has the method succeeded at all ? Our answer 
would be, that it has eficcCed cures principally by 
ineanb of the mechanical dilatation of the bougies, 
witiiout the potassa having any effect, or at least any 
that is not much more likely to do harm than good. 
The practice seems already to be on the decline,— 
a fact confirming the judgment bpre delivered con- 
cerning it. 

Wc quit Mr Whately's suggestion to make a few 
observations upon another modern proposal relating 
to the cure of strictures. Every body, at all acquaint- 
ed with the history of this disease, knows, that, in 
France, the use of armed bougies of any kind never 
met with much approbation, having been there, for the 
most part, represented as a very dangerous and harsh 
remedy. Yet, who would have anticipated in this 
same country, where caustic is abused on the prin- 
ciple of its being a harsh mode of treatment, the ori- 
gin of another method of cure, in which every thing 
is to be completed by actual force } Mr Cross, a 
surgeon at Norwich, who visited the medical schools 
• at Paris for the express purpose of ascertaining the 
state of the |g|ptice of surmv in France at the pre- 
sent day, giveRi relation of what he saw there in re« 
ference to the treatment of strictures. He informs 
us, that, when he first went to La Charitt^ there 
were fifty-three male patients in the surgical wnrd, 
amongst whom were five with strictures of the ore* 


thra. The caustic bougie, he says, is not used in 
any of the hospitals, and it was censured by all the 
surgeons whom he conversed with, as a perilous and 
liarsh remedy. Mr Cross justly observes, however, 
that the Parisian method of treating many cases of 
stricture is not milder than the use of caustic. A 
case is then detailed, which this gentleman saw in La 
Charlie* A man, who had had a permanent stricture 
a long while, had been repeatedly under surgical 
treatment for it. There was difficulty of making wa- 
ter, but not complete retention. For beveral days, un- 
successful attempts were made to pass an instrument 
into the bladder by gentle means. The patient was 
still able to void his urine, although with great pain and 
difficulty. M. Roux, the surgeon, now took a conical 
siftrer catheter, with a very slight curvature, and an al- 
most pointed extremity, and by means of force, re- 
gularly applied, he passed tlie instrument into the 
bladder, notwithstanding all obstacles. Care was 
taken to keep the catheter in a central position, and 
the direction of its point was judged of by the lateral 
rings. The rule, laid down by M. Roux, for com- 
roencing the great depression of the outer end of tlie 
catheter was, when he could feel, by means of his 
finger in the roctum, that the point had reached the 
apex of the prostate gland. The patient was put to 
considerable pain ; but the instrument really went 
into the bladder. The urine was not allowed to flow 
out immediately, the outer orifice of the catheter being 
stopped up witli a bit of wood. Jn geueral, M. 
Roux suiters the conical catiietcr to remain in the 
urethra three or four days ; but, the suflerings of this 
patient from it were so intolerable, that it was taken 
out in twenty-four hours. Rather a large clastic gum- 
catlicter was then easily introduced, the end of which 
was fastened to the abdomen, while the orifice w^as 
closed with a stopper, and the urine permitted to flow 
occasionally. The next day, the patient w'os com- 
paratively easy. On the fourth day, there was a 
swelling of the testicle, scrotum, und perinseum. A 
poultice was applied, and the elastic catheter con- 
tinued. In four days more, the swelling of the paits 
had subsided so considerably, that the poultice waa 
unnecessary. A fresh gum-catheter of large size was 
now used, and, in about six weeks, one of the largest 
dimensions could be introduced. 

The event of another case was loss fortunate : The 
sonde conique had been employed for making a pas- 
sage into the bladder, and a gum-catheter afterwords 
introduced ; but, in less than a week, the patient, 
supposing he could make water without its assistance^ 
withdrew it of his own accord. The next day, an 
effusiou of urine in the scrotum had taken place, and 
it became necessary to let out the extravasated fluid 
by two free incisions. Unfortunately, the elastic 
catheter could not be introduced again. The incisions 
did indeed prevent sloughing of the scrotum ; but 
the patient, who was in a very reduced state, died in 
a few days. It is but fair to add, that this case was 
so inveterate, that Mr Cross believes the patient would 
have sunk under any mode of treatment# On dissec* 
tioD, the bladder was found to be half an inch thick, 
the stricture cartilaginous, and extensive sinuses were 
traced, communicating with the once membranous 
part of the urethrsu 
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Sur^fn 'Jhe promptitude With which relief may be afford* 
— 'ed in some veiy bad cases of stricture^ wlierc no 
liougie, nor clastic catheter, can be introduced, is 
the reason given for the foregoing practice; and 
M. Rouv even assured Mr Ooss, that he had never 
seen any intinmmntion or irritation produced by it, 
that did not readily yield to proper means. We sus- 
pect, however, that, by this declaration, M* Roux 
meant to refer all disastrous circumstances to the 
(lisca^se, when they happened, so os to screen the 
mode of treatment from all suspicion of being some- 
tunes itself a source of dangerous consequences. Yet, 
w'e cannot understand, how he could hope to pro- 
duce an universal conviction of the accuracy of such 
an insinuation ; because, in bis Clinical Lectures, he 
spoke of two fatal cases, which he dissected, where 
he found false passages, extravasation of urine, 
sloughing, d:c. amongst other mischief. On the 
whole, w ithout pronouncing this forcible use of cathe- 
ters to bo always bad practice, we shall venture to 
bay, that it is generally so, and ought very seldom to 
be attempted. M. Ducamp, an intelligent writer on 
the present subject, difters altogether from some of 
his countrymen, by whom the treatment has been 
carrieil to a high degree of absurdity. “ Surgeons 
(«ayc he), who arc ambitious of the title of operators^ 
tlespibc the slow progress and minute attention which 
the bougies reijuire ; nothing but what is prompt, 
great, and .striking, U agreeable to their taste ; they 
Uiru^t a silver catheter through every obstacle into 
the bladder : at thOwi^nd of three or four days, they 
exchange it for one of elastic gum ; this last they 
withdraw every eighth or tenth day, and this they 
call practising good surgery on a grand scale I" The 
rosuir IS, in general, that a false passage is estnblibh- 
I’d, and inflammation of the urethra and prostate is 
produced by the presence of the instrument. In 
short, Ducamp clearly shows, from the nature of the 
cincture itself, lliat the operation, even when the 
instrument does not wander from the urethra, docs 
not depend upon dilating the stricture, but upon 
tearing it ; and as the stricture is more resistent than 
the rest of the canal, the chance is, that a false pas- 
sage is made. 

Having mentioned M. Ducamp, we shall not quit 
him without recommending to the attention of sur- 
geon^. his ingenious contrivances for the application 
of the lunar caustic to strictures ; contrivances 
uliich are meant to regulate the action of the caustic 
more precisely than in the common mode : indeed, 
the whole of his work decorves, to be consulted. See 
Traiti dei Retentions d* Urine, causi^es par le 
cissement de tUritre, ft des moyens d taide de^qitels 
on pent detruire complitement les Ohstrvetions de ce 
Canal t Paris, 1822, 8vo. 

While we are upon the subject of strictures, Mr 
Arnott's dilator occurs to us as a very ingenious in- 
btrument deserving to be mentioned, though we are 
not exactly acquainted with the degree in which it 
has yet been found to answer in practice. It was 
conceived, that, for the purpose of dilating strictures^ 
an instrument was needed, calculated to past through 
the obstruction with facility, then to admit of its 
diameter being increased to any sixe, and with any 
foicc, yet, when the surgeon wishes to extract it, to 
12 
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be capable of being reduced to its primitive small- Suigery. 
nesa. The dilator consists of a tube of oiled silk, 
lined with the thin gut of some small animal to render 
it air-tight, and then fixed upon the end of a small 
canula, by means of which it can be distended with 
air or water from a bag, or syringe at the outer end, 
while a scop-cock or vaJvc serves to confine the air 
after it has been received. It is said generally to 
pars as easily down to the stricture as a small bougie ; 
but Mr Arnott Bometim€| prefers introducing it 
through a bmuoth canula, especially when the uretiira 
is irritable, and unaccustomed to the presence of in- 
struments. As soon as the bag is sufficiently within 
the stricture or ‘strictures, as much nir as the patient 
can easily bear is to be injected into it. The dilator, 
it is asserted, can be made to act with more tfleci 
than a bougie, which, as soon as it yields, lo^es its 
power of distention, while the force of the dilacur is 
concentrated at the stricture, and unceasing. In 
principle, it resembles Bromfleid's contnvcuice for 
dilating the meatus urinanus» 

Here the subject of diseases of the urinary pos- 
sages must not be quitted, without mention being 
made of the success with which Mr Earle foimcd a 
canal, which answered perfectly as a substitute for a 
considerable portion of the urethra that had been 
destroyed. The details of this case, wdiich appear to 
U3 very interesting, may be perused in the Cht/. I)au 9 , 
for 1821. 

To what is delivered concerning hydrocele, in 
Encyclopadia, aftw new and u:^ciuJ observations nun 
be annexed. Since the article on Surgery in that work 
was written. Professor Scarpa has laid down in hi» \a- 
luable treatise upon Hernia some caution^, highly ne- 
cessary to be recollected by surgeons in the operation 
oftappingahydrocde. The analogy, existing betucen 
large scrotal hernim and hydroceles of considerable 
size, led Scarpa to suspect, that, in thelattci disrasr, 
a displacement and separation of the vessels of the 
spermatic chord from each other might also luippin. 

Careful investigations, afterwards made upon the 
dead subject, fully justified the conjecture. In fact, 
in all considerable hydroceles, he found the ^pennatic 
vessels so displaced 'and separated, that the artei} and 
vas deferens were commonly situated upon one si(U‘ 
of the tumour, and the veins upon the other. Some- 
times all these vessels extended over the lateral pair* 
of thb tumour, as far as its fore part, principally to- 
wards the bottom of the swelling. Now, in nunve- 
rousexaroploB, the operation of puncturing a hydrocele 
has been followed by copious extravasation of blood 
within the tunica vaginalis; but, it was not until 
within the last few years that Scarpa became ac- 
quainted with a case of this kind, sufficiently we^l de- 
tailed and authentic to be quoted as an instance of 
the spermatic artery being wounded in the opera- 
tion. Such a fact, however, was at length communi- 
cated to him by Gasparoli, an eminent surgeon at 
Palianza; who, in introducing the trocar into the • 

lower part of the swelling, woundedjHie spermatic 
artery, and the accident terminated In^tbe patient's 
being obliged to submit to costratiotf. As Scarpa 
justly observes, the accident ikiajr bh avoided by 
taking care to puncture the tumour «t a eonciderable 
distimee from its bottom, that is to say, a little below 
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Surgery, its middlei and on a b'ne that would divide Me tweil* 
ing longitudinally into two perfectly equal parts. 
Experience proves^ that, for the purpose ot complete* 
ly emptying a hydrocele, there is not the slightest 
occa<iion to make the opening at the lower part of 
the swelling : the natural corrugation of the scrotum, 
and a little pressure made with the hand, will suffice 
for discharging all tlie fluid contained in the tunica 
vaginalis, even though the puncture be not lower 
than the middle of the ti|tnour. These remarks upon 
the proper method of tapping hydroceles, which are 
amongst the most frequent cases in surgery, cannot 
fail to be highly interesting to every practical sur- 
geon, and both on this account, and because they 
arc modern, and perhaps not yet sufficiently known 
and understood, a short notice of them here appear- 
ed to us desirable. 

The old method of curing hydroceles by the ex- 
cision of a portion of the scrotum, and the greater 
part of the tunica vaginalis, has been very properly 
rejected from practice ; as being an operation of an 
unneccssarii}' painful nature, liable to many severe 
ill consequences. This remark, however, should not 
be extended to the mode of excision, proposed a few 
years ago, and practised with success by Mr Kinder 
Wood : it is indeed a very difforent proceeding from 
that which was nncicntly adopted, inasmuch as it is 
perhaps the mildest of every plan hitherto devised 
lor the rndicnl cure of this disease, as it simply con- 
sists in puncturing the hydrocele with an abscess- 
lancet, drawing out a little piece of the sac with a 
tenaculum, and cutting it off. (See Med. Chir. Trans. 
Vol. IX.) If it prove as little subject to failure as 
the mode of cure by means of an injection, a point 
yet remaining to be settled in the extensive field of 
experience, we should say, that Mr Kinder Wood's 
simple and mild Operation is as good a practice as 
any that has yet been suggested, with reference to tho 
|)rescnt disease. To us it seems not barely a tran- 
sient novelty in surgery, but a proposal that may 
become a solid and lasting mproveinent. 

The cure of an eneyfted hydrocele of the spermatic 
cdiord with an injecrion, is generally considered by 
modern surgeons less certain and advantageous, than 
the excision of a part of the cyst. That judicious 
and excellent practical surgeon, the late Mr Hey of 
Leeds, has left sonic useful observations upon this 
subject, though he docs not appear to be aware, that 
his method of curing encysted hydroceles of the 
spermatic chord is substantially the samo as that 
long ago recommended by Bcrtrandi : it consists in 
cutting down to the cyst, and removing the fore-part 
of it, while the portion, closely attached to the cord, 
is not at all interfered with, by which means, all 
hazard of doing injury to the spermatic vosscls b 
avoided, and the operation itself snottened. 

]^„eascs of subjcct, on which we shall have to dwell 

tiv* Synovial a little, is that treated of in the article referred to, 
Mr nbranc. under thc lm|d of Diseosev of the Synovial Mem- 
branes. P^Bthc observations 6f Mr Brodie, it ap- 
pears, that life usual consequences of inflammation 
of the synoviat membrane, or capsular ligament of a 
joint, are, ferst, d pireternatura!*'8ecretion of synovia; 
secondly, ao effusion of coagulating lymph into the 
cavity of the joint ; thirdly, a thickiBning of the syno- 
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vial membrane, a conversion of !t into a substance Surgery, 
resembling gnstle, and an effusion of coagulating 
lymph, and probably of serum, into the cellular sub- 
stance, by which it is connected to the external parts. 

Mr Brodie has met with several cases, where, from 
the appearance of the joint and the symptoms, there 
was every reason to believe, that tbe inflammation 
had produced adhesions of the reflected fold of mem- 
brane, and in dbscction, he has sometimes noticed 
adhesions, which might have arisen from inflamma- 
tion at some former period. Theso effects of inflam- 
mation of the synovial membrane, he conceives, bear 
A strong resemblance to those of inflammation of 
serous membranes. There are, however, some points 
of diflerence. In thc former, Mr Brodie thinks, that 
suppuration rarely takes place independently of 
ulceration, while, in the latter, this is a frequent oc- 
currence. Some cases have fallen under this gentle- 
man's notice, where there was extensive destruction 
of the cartilages, apparently in consequence of 
neglected inflammation of the synovial membrane ; 
but, he btliovos, that, in most cases, where ulcera- 
tion of thc curtilage is combined with such inflaraioa- 
tion, the former is the primary afiection, and the 
latter takes place subsequently, in consequence of 
thc formation of an abscess within the joint. Accord- 
ing to the same writer, original inflammation of a 
synovial membrane seldom happens in young chil- 
dren ; but is frequent in adult persons ; — the reverse 
of what takes place in some other diseases of the joints. 

Sy novial inflammation frequently becomes chronic, 
and is then liable to be confounded with other more 
formidable diseases, under the general name of white 
swelling. Thc complaint is described by Mr Brodie 
as frequently proceeding from cold, and being on 
this account more common in thc knee and ankle, 
than in the hip or shoulder It may also arise from 
thc immoderate use of mercury, and, in particular 
constitutions, from rheumatism and general debility. 

In such examples, it often leaves one joint, and at- 
tacks another ; and it is loss severe, and less disposed 
to produce an efiusion of coagulating lymph, or a 
thickening of the membrane, than when apparently a 
local disease. In this last case, the disorder is more 
likely to assume a severe character, and may be of 
long duration, leaving the joint more or less impaired, 
and sometimes ending jii its total destruction. I'hc 
following arc represented by Mr Brodie as thc chief 
symptoms of inflammation of thc synovial membrane : 

Though, in tbe beginning, some pain is felt over tho 
whole joint, the patient complains principally of one 
point, and generally a week or ten days pass, hcToro 
tho suffering attains its greatest severity. Sometimes, 
even at this period, thc pain is trifling; but, frequent- 
ly, it is considerable, and every motion of the joint 
distressing. In a day or two after thc commence- 
ment of the pain, thc joint swells, the enlargement 
arising at first entirely from fluid within the capsular 
ligament, and where the joints are not covered by 
much flesh, an undulation may be distinguished. 

After the inflammation has lasted some time, how- 
ever, the fluid becomes less perceptible, either in 
consequence of the synovial membrane being thicker - 
ed, or lymph effused; and the more solid the swell - 
ing is, the more is tiic mobDity of the Joint impaired. 
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Siiiftry. The ihtpe of the diteaied joint does not correspond 
to that of tlie heads of the bones ; hot» as the sweJU 
ing is chiefly produced by the distention of the syno- 
▼ial membrane* its figure depends in a great measure 
upon the situation of the ligaments and tendons* 
which resist it in certain directions* and allow it to 
Cake place in others. Thus* when the knee is affect* 
ed* the swelling is princhpally observable on the an- 
terior and lower part of the thigh* where there is 
only a yielding cellular structure between the ca- 
tensor muscles and the bone. It is also frequently 
considerable in the spaces between the ligament of 
the patella and the lateral ligaments, because at these 
points the fatty substance is propelled outwards by 
the fluid. In the elbow, the swelling occurs princi- 
pally above the olecranon, under the extensor mus- 
cles of the forc-arni ; and jn the ankle* it is between 
the lateral ligaments and the tendons in front of the 
joint. In the hip and shoulder* where the disease is 
not so common* the fluid cannot be felt ; but the 
swelling may be perceived through the muscles. In 
Uie beginning of this disease in the hip* a fulness 
both in tlio groin and nates may be remarked ; but 
aflerwards* the nates become flattened* *and the 
glutoei waste away* from want uf exercise. The 
uain is usually confined to the hip; but Mr Brodie 
has seen cases, in which it was also referred to 
the knee. The disease may be discriminated 
from the case* in which the cartilages of the hip 
are ulcerated* by observing that the pain is more 
severe in the beginning than in the advanced stage 
of the complaint; itHever amounts to the excruciat- 
ing sensation felt in the other disease ; and it is ag- 
gravated by motion* but not by pressing the cartila- 
ginous surfaces against each other. The wasting of 
the gluCwi is also preceded by a fulness of the nates. 
Adcr the subsidence of the inflammation* the fluid is 
absorbed* and the joint frequently recovers its natural 
figure and mobility ; but, in the majority of cases, 
some stifihess and swelling remain, and the patient 
continues very liable to relapse* the pain returning 
and swelling increasing* whenever the patient exposes 
himself to cold* or exercises the limb much. When 
tlie synovial membrane is thickened* a slow inflam- 
mation sometimes continues in the part* notwithstand- 
ing the absorption of the fluid* arid the subsidence of 
the principal swelling* the disease at length extend- 
ing to the cartilages* suppuration taking place, and 
tho articular surfaces being completely destroyed. 
In this advanced stage, the history of the disease, 
and not iu present appearance* is the only thing, by 
which one can learn* whether the primary afiection 
was inflammation of the synovial membrane* or ulcera- 
tion of the cartilages. (See Brodie’s Pathological 
and Surg. Obs^ p. 21* &c.) 

In cases where inflammation of the synovial mem- 
brane has arisen from an ill managed, or a tedious 
coune of mercury* this gentleman recommends a 
trial of iartaparUla; and* when it is connected with 
rheumatism* the medicines praised are opium with 
diaphoretics* preparations of colchicum autumnale, 
ana other remeaies usually prescribed in cases of 
riigumatiiiii* When sever^ joints have been aflecu 
ed, howeverj be has known benefit result from mo- 
derate dotes of mercury. 


®EY. 

We need not here enter into a description of the flaifery. 
treatment of the acute stage of synovial inflamoMU 
lion ; as soon os this is over, the surgeon's aim should 
be* to remove the thickened state oi the capsular li- 
gament ; the rigidity of the joint; the pain on mo- 
tion; the fluid remaining within the capsule* &c. 

The inflammation having abated* a blister may be 
applied* and kept open with the savine cerate* or a 
succession of blisters kept up* as preferred by Mr 
Brodie. The blisters, he says* should be of con- 
siderable size ; and* if the joint be deep-seated* they 
may be applied as near it as possible* but otherwise* 
at a little distance. Mr Brodie thinks blisters have 
more eflect* than any other means* in removing the 
swelling ; but* excepting in very slight coses* he very 
rightly condemns their use* unpreceded by bleeding. 

After the inflammation lias sufficiently subsided* ex- 
orcise of the joint, and stimulating liniments, arc re- 
commended. The camphor liniment is to be strength- 
ened with the addition of liquor ammonia^ or tine- 
tura lyttae. A very good liniment* much employed 
by the same practitioner* consists of three parts of 
olive oil* and of one of sulphuric acid. Mr Brodie 
has also a favourable opinion of the effects of the an- 
timonial ointment, riobters of gum ammoniac* he 
considers* as sometimes useful in preventing relapses. 

Issues and setons are said to be never serviceable* 
unless the cartilages are ulcerated. Tor the remov- 
al of the remains of the swelling and stiifne.s8* friction 
and exercise are set down as the best means. The 
friction may be made with camphorated mercurial 
ointment* or with powdered starch ; but it is to be 
adopted with caution* as otherwise it may produce a 
return of the inflanimation. When this is the case, 
it must be left off* and blood taken from the part. 

On the whole* Mr Brodie seems to regard friction as 
more calculated for cases where the stiffness depends 
upon the state of the external parts, than for others* 
where it arises from disease in the joint itself. The 
plan of letting a column of warm water full on the 
part is allowed to be sometimes beneficial ; but it re- 
quires the same caution as friction. 

In the article in the Kncyclopadia, some account is 
given of the moveable bodice occasionally Jbund mihin 
the synovial cajnuUSi and the method of cure by an ope- 
ration is mentioned. This practice* though generally 
successful* has sometimes brought on severe, and even 
fatal consequences. Hence* in addition to tbe obser- 
vations made upon this subject in the above article, 
it seems right to state, that Uie plan of fixing and 
making pressure on the cartilaginous body has been 
tried by various surgeons of considerable eminence, 
as a means of reliek Here we shall only mention 
the late Mr Hev of Leeds, as an advocate for such 
practice. Duly impressed with the unfortunate 
event of some attempts that have been made to cure 
the disease by the extraction of loose cartilaginous 
substances from the knee-joint, this judicious prac- 
tical surgeon preferred trying what might be 
obtained by the employment of a bu||Lknec-capi 
and the cases which he has publishedUBd to prove 
that the plan answers extremely well, the benefit not 
being temporary, but lasting at least as long as the 
paticiot continuea the bandage. One of Boyer’a pa* 
tienu used a knee-cap a year, at tbe end of which it 
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Sofgcnr. was discontinued, and the patient remafned free from largement of the haadi and hydrocephalus { if the teOMp* 
idcoa?en{ence. This practice appears to ustode- lower extremities are paralytic, or the feces and^o^v^ 
serve notice, as a safeMhough perhaps a leu certain urine come away involuntarily, there is no hope, 
plan of relief, than the operation of extracting the Also, if the tumour is burst at the period of birth, or 
substances which are the cause of annoyance. ^ soon afterwards, little expectotion of a cure can be 

ai^ regard to spina bifida, treated of in the entertained. The deficiency of the spine is somc- 

'same article, some observations of considerable in- times so considerable, that the tumour, at the time 


terest were published a few years ago by Mr 
Abernethy and Sir *Ast!ey Cooper. The first of 
these surgeons may be said to have the merit of 
suggesting the |^rincipIes,>on which a few successful 
attempts at relief have now been made. His re- 
Sections upon the nature of the malformation led 
him to thiolc the trial of a gentle degree of pressure 
upon the tumour from itsitoniinencement extremely 
plausible ; because it might have the effect of pro* 
moting the absorption of the fluid, and, at the same 
time, prevent the distention of the dura mater by 
keeping it supported. But, if this method were un- 
availing, and the fluid to increase, Mr Abernethy 
conceived that, as the disease, now left to itself, 
would unavoidably soon end in death, it might be a 
warrantable experiment to let out the fluid by means 
of a fine puncture, which could be immediately 
closed with sticking-plaster, and healed by the first 
intention. He proposed, that an endeavour should 
then be made to prevent another collection by ban- 
dages and topical applications ; but, if the swelling 
returned, notwitiistanding such means, he recom- 
mended the small puncture to be repeated, and the 
same mode followed again. We shall not here de- 
tail the case, in which Mr Abernethy put the plan to 
the test of experience, but shall merely state, that, 
though the child was not ultimately saved, there were 
circumstances in the case affording a degree of en- 
couragement to future trials of the same kind. Sir 
Astley Cooper, proceeding on the principles already 
specified, tried the effect of puncturing spinse bifidm 
with a fine needle, letting out the fluid from time to 
time, and promoting the closure of the opening in 
the spine with a compress and bandage. In one 
case upon record, treatment in this manner led 
to a complete cure. {Med. Chir. Trans, Vol. II. 
p. flS6.) Sir Astley Cooper, however, follows two 
methods, according to the circumstances of the case, 
the one being palliative, the other radical.^ The 
first consists in treating the case as a hernia, and ap- 
plying a truss to prevent its descent ; the second m 
pricking the tumour with a small needle, and pro- 
ducing adhesion of the sides of the sac, whereby the 
opening in the spine is closed, and the disease alto- 
gether prevented. The first is attended with no 
risk ; the second exposes the patient to a great deal 
of illness ; but if sucoessfuH ninders the return of 
the disease. It deserves to be remembered, also, 
that, when the adhesive process cannot be effectual- 
ly accomplished by the plan intended for a radical 
cure, the palliative treatment will yet admit of trial. 

In order to be able to practise judiciously in these 
difficult casesjUhe surgeon should know, that there 
are particular examples, which afford not the slight- 
est chance of a cure; they are unfortunately very 
frequent ; for a statement of their nature, the profes- 
sion Is indebted to the last asentioned practitiener. 
If the tumour b connected with an uanatural 


of birth, b already very large ; the nerves protrude 
from the spinal canal ; the medulla itself b injured $ 
and, under these circumstances, all surgical treat- 
ment must of course prove ineffectual* 

Palsy of the^ lower extremities, from a diseased Paby ftom 
state of the spine, a case considered in the article ^if^***^ 
referred to, has had, of late years, a great dear 
of attention bestowed upon it ; and surely no dii* 
ease, in tim long list of those to which the hu- 
man body is liable, has a stronger claim to be most 
carefully investigated, whether the difficulty of cure, 
or the degree of affliction brought on by the dis- 
order, be contemplated. From Mr Brodie*s ob- 
servations, it would appear, that the affection of 
the spine is not always of one kind, but that the 
disease ^[letimcs originates in ulceration of the 
intervertRral cartilages, and sometimes in a morbid 
condition of the cancellous structure of the bodies of 
the vertebre. Thb gentleman concurs with Mr 
Pott, and other writers, respecting the fact, that the 
actual curvature of the spine must be preceded by 
disease of this part, unaccompanied wUn any visible 
deformity, and cannot take place until caries has 
made considerable progress. i|^enpe, in the early 
sta^e of the case, when the diagnosis is of the high- 
est importance, no information can be obtained from 
the appearance of the spine itself, the shspeof wUch 
is yet unchanged; and frequently the symptoms, 
nhich do come on early, are rather ambiguous, be- 
ing, according to Mr Brodie, a pain, and some degree 
of tenderness in that part of the spine, where the 
disease has begun ; a sense of constriction of the 
cliest ; an uneasiness at the pic of the stomach, and 
over the whole abdomen ; a disturbed state of the 
functions of the alimentary canal, and of the urinary 
bladder ; a sense of weakness and aching, and occa- 
sional cramps in the muscles of the extremities. 

But, it is also acknowledged by the same writer, that 
veiT similar complaints may arise from other causes, 
and sometimes no particular ailments are mentioned 
previously to the curvature* Mr Brodie is inclined 
to think that the disease, which begins in the can- 
cellous structure of the vertebrse, is more immediate- 
ly followed by suppuration, than that which com- 
mences in the intervertebral cartilages; end that the 
first form of the disease seldom produces so extensive 
a destruction of the vertebrae os the last. But, with 
the exception of these circumstances, nothing which 
he has hitherto observed enables him to point out any 
differences in the symptoms of these different diseases. 

The deformity of the spine, as Mr Brodie remarks, 
is generally of a peculiar kind, and such as nothing 
can produce, except the destruction of the bodies of 
one or more vertebrse. The spine is bent forward so 
as to form an angle posteriorly; and, although the 
destruction of the ve^cebrm may be to Ae same ex- 
tent, the ditioitlon is more obvious in some parts of 
the spine than others. For example, the spinous 
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Surgery, processei In the middle of the back being long» and 
projecting downwards, the elevation of one of these 
must occasion a greater prominence, than that of one 
of the spinous processes of the neck^ which are short, 
and stand directly backwards. 

A curvature of the spine forwards may arise from 
otiior cau8e.s, as a weak condition of the muscles^ or 
a rick<‘tty affection of the muscles. In such cases, 
It generally occupies the whole spine^ which assumes 
the shape of a segment of a circle. At other times, 
however, it occupies only a portion of the spine, 
ubuiliy that which is formed by the superior lumbar 
and inferior dorsal vertebra!. Hut, in this circum- 
stance. Mr Hrodic finds, that the curvature is always 
gradual, and never angular ; a circumstance distin- 
giiibhing it from the curvature produced by caries, 
'i'hc caus, he thinks, have often been confounded, 
and «>ome speedy and complete cures of carious 
spines on record, lie infers, must iiave been cases of 
quite a different nature. 

Hesides tlie form of disease described by Mr Pott, 
the observations of the late Mr Wilson prove, that 
another form commences within the tlicca urtebralis, 
and thence extends to the bones. In his^cttires at 
the College of Surgeons, the same gentleman also 
demonstrated what he called scrofulous tumours in 
the spinal marrow. Such diseases would create a 
loss of power in the parts below them, without any 
curvature of the spine. 

We shall not here dwell upon the common treat* 
ment of diseased vertebra', attended with a particu- 
lar palsy of the limbs ; it is already detailed in the 
former article, and consists principally in keeping 
open issues near the diseased bones. In France, it 
seems, the moxa is preferred to caustic issues, and 
cupeling in the vicinity of the disease is often prac* 
tfsed. 

The great influence of the opinions of Mr Pott 
concerning the present distemper, has generally kept 
regular practitioners from making any trial of me- 
chanical means for the support of the spine. It is 
questionable, however, whether Mr Pott may not 
have entertained prejudices against machinery, which, 
under some circumstances, may perhaps be useful. 
In these cases, mechanical contrivances arc never 
now recommended, under the idea of there being 
any dislocation; an error sometimes prevailing in 
foi’incr times. We entirely coincide with Mr Brodie, 
and (we may say indeed) with the great mass of mo- 
dern practitioners, that machines ought never to be 
employed vrith the view of elongating the spine, and 
correcting the deformity ; but, if they be used mere- 
ly for the purpose of taking off the weight of the 
hetid, chest, and upper esftremitics, from the diseas- 
ed part of the spine, they may sometimes be of ser- 
vice. No doubt, Mr Brodie is fully justified in the 
observation, that they ought never, in the first in* 
stance, to supersede the constant maintenance of the 
horizontal position, though they may become advis- 
able, when it is aflerwards considered right for the 
patient to begin to sit up a part of the day. 

The good which Mr Pott described os arising 
in these cases fVom issues, was imputed by the late 
Mr Baynton, not in reality to them, but to the long 
observance of the horizontal posture. Now, although 


we fully Bgree, that keeping the patient as quiet as Suiger>’. 
possible in the recumbept position is judicious prac* 
tice, it docs not follow that, because we entertain this 
belief, we must subscribe to the notion, that issues 
should be rejected, and that quietude will do every 
thing. Mr Baynton appears to us to have fallen in- 
to an error in supposing, that the process by which 
the diseased part of the spine is to be restored, niul 
united, should be conducted exactly on the same 
principles as the union of bones free from disease. 

The truth is, there is an additional indication, name- 
lyi that of checking the progress of the disease, for 
which purpose experience proves, that issues, aided 
by rest, are the means affording the best chance of 
success. That issues frequently do render essential 
benefit is fully proved by the fact noticed by Mr 
Brodie, that many patients find themselves improved 
almost as soon as the issues are made ; or rcgulai ly 
experience amendment each time the caustic is ap- 
plied. 

To the section on diseases of the bones, in the ‘ * 

former article we deem it right to add a few observa- 
tions respecting the new and bold operation of re- 
moving the lower jaw ; a proceeding which has been 
adopted several times in France by Dupuy tren. LalJe- 
matid, &c. An interesting case of this practice 
was detailed a short time ago by the latter gentle- 
man, who is Professor of Surgery at Montpellier. 

The patient, a robust man, aged 68, was received 
into the hospital 8t Eloy, on the 2Jd of May 
Nearly the whole of the lower lip, from one cummit- 
surc to the other, extending downwards to the lower 
margin of the chin, was in a state of cancerous uU 
ceratioii, in which disease tlic periosteum and bone 
itself appeared to participate, M. Lallemuiul began 
the operation with two semi-elliptical incibions, which 
commenced in the upper lip, about five or six lines 
from the commissure, and ended about the middle 
of the thyroid cartilage. The cheek on each sidi; 
was dissected up to tlie front edge of the masseter. 

In this situation, the periosteum appeared perfectly 
sound ; and here M. Lalleman^ sawed through the 
jaw, commencing with the left side, lie then de- 
tached the muscles and soil parts on the internal 
side of the bone, and sawed through the right side 
from behind forwards, as he hud done with respect to 
the left. The labial, submaxillary, and raninal ar- 
teries w'crc successively tied, as well as a few less 
considerable branches. The lower angle of the 
wound was afterwards brought together with the 
twisted suture, and the branches of the jaw, and 
fiofl parts covering them, approximated by means of 
adhesive plaster. Soon after the operation, a con- 
siderable hemorrhage arose, which could not be sup- 
pressed without the actual cautery. In fifty days, 
the wound completely healed. There was then an 
interspace of nearly two inches between both ends 
of the jaw, through which the tongue passed, and 
the saliva dribbled awa^. For this last inconve- 
nience, Lallemand contrived a silver chin, upon the 
concave surface of which was placed a sponge, se- 
cured by straps that passed back over the neck. 

(Joum, Vnvoers^ December 1822.) It is to be hop- 
ed that the successful instances of the removal of 
the lower jaw, now upon record, i^ay not have the 
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Surgery, effect of leading young zealous admirers of every 
thing in the shape of a new and grand operation to 
repeat the practice in any eases, where the necessity 
for it is not clcar^ urgent, and unequivocal ; for with 
the knowledge that we possess of the great deal that 
^ nature will do for the cure of necrosis of this bone, 
and of the bad, but temporary, disfigurement attend- 
ing some stages of this disease, we would caution 
surgeons against any propensity to bo too officious 
in such a case, which may even be erroneously con- 
sidered as a cancerous afiection. It is far from our 
intention, however, to insinuate, that the above ease 
did not truly demand the bold measure which was 
put in execution. 

ot* Since the former Article on Surc.i:ry was com- 

•nnl 1 ) 1 ,. " posed, a great many new and very interesting 
onsch. observations have been made upon aneiuisms ; and 
the share which English surgeons have had in the 
modern improvements that have taken place in the 
treatment of these formidable diseases, reflects such 
credit upon them, for science, judgment, and enter- 
prise, that, in all works, devoted to the consideration 
of the diseases of the blood-vessels, their names must 
be inseparably connected with every successful at- 
tempt to meliorate this part of practice, and every 
praipeworthy effort to throw light upon the nature of 
the morbid changes to which the arteries and veins arc 
liable. Whoever looks over Hodgson’s valuable work 
on the diseases of the blood-vessels, will find the 
justness of this encomium completely established; 
and it is a hook to which we refer with considerable 
pleasure, on account of the perspicuity and correct- 
ness prevailing in every part of it. 

As an aneuiism grows larger, its pulsations •i}c- 
conie w'caker, and when the magnitude of the tumor 
is considerable, they are sometimes hard*y distin- 
guishable. This diminution of the pulsation has 
been accounted for by the coats of the artery losing 
their suppleness, in proportion as they become dis- 
tended, and consequently the aneurismal sac no 
longer admitting of an alternate diastole and systole 
from the action ot the heart. There can also be no 
doubt, that the fact is in a great iiieasuri' owing to 
lamellated coagulated blood being deposited on the 
inner surface of the sac. This is an occurrcrce of 
great importance ; for, when llie disease undergoes 
a spontaneous cure, the deposition of lamellated 
coagiila within the sac, is the mode by which this 
desirable event is accomplished. As Mr Hodgson 
remarks, one of the circumstances, which, in the 
most early stage, generally attend the formation of 
aneurism, is the establishment of that process, which 
is the basis of its future cure. The blood, which 
enters the sac soon after its formation, generally 
leaves upon its internal surface a stratum of congu- 
lum, and successive depositions of the fibrous part of 
the blood, gradually diminish the cavity of the tu- 
mour. At length, the sac becomes entirely filled 
with this substance, and the deposition of it generally 
continues in the artery, which supplies the disease, 
forming a firm plug of coagulum, which extends on 
both sides of the sac to the next important ramifica- 
tions given off by the artery. The circulation 
through the vessel is thus prevented, the blood is 
conveyed by collateral channels, and another process 
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is instituted, whereby the bulk of the tumor is re- Surgery, 
moved. [On the Diseases qf Arlcries, p. 111*.) 

Extern^ aneurisms^ when tliey burst, give way 
by the sloughing of the extremity of a thin conical 
prominence that is previously formed upon tliem ; 
but the bursting happens in a different manner in 
internal aneurisms. As Mr Allan Burns first no- 
ticed, these generally burst by actual laceration, and 
not by the sphacelation of the cyst. But the most 
correct account of this subject is to be found in Mr 
Hodgson’s work. We arc there informed, that when 
the sac points externally, it rarely or never bursts by 
laceration, but the extreme distention causes the in- 
teguments and investing parts to slough ; and upon 
the separation of the eschar, the blood issues from 
the tumour. A similar process takes place, when 
the disease extends into a cavity, which is lined by 
a mucous membrane, ns the ersophagus, intestines, 
bladder, A.c. In such eases, the cavity of the aneu- 
riiiin is generally exposed, by the separation of a 
slough, which is formed upon its most distended 
part, and not by laceration. But when the sac pro- 
jects into cavity lined by a serous membrane, as 
the pleura, the peritonmum, the pericardium, Ac. 
these membranes do not slough, but the sides of the 
tumour having become extremely thin from disten- 
tion, at length burst by a crack, or fissure, through 
which the blood is discharged. 

A few years ago, IVofessor Scarpa published a 
valuable treatise upon aneurism, maintaining the an- 
cient doctrine, that no aneurisms consisted in a dila- 
tation of all the arterial coats, but that they were all 
attended with a rupture of the proper coats of the 
vessel, the muscular and internal. Scarpa considers 
it an error to suppose, that aortic aneurisms, pro- 
duced by a violent and sudden exertion of the body, 
or of the heart in particular, and preceded by a con- 
genital relaxation of a certain portion of this artery, 
or a morbid weakness of iti» coats, ought always to 
be regarded as a tumour, foimed by the distention 
or dilatation of the proper coats of the artery itself, 
that is, of its internal and fibrous coats. On the 
contrary, he deems it fully demonstrable, that such 
aneurisms arc produced by a rupture of these tunics ; 
and, consequently, by the effusion of arterial blood 
under the cellular sheath, or other membrane cover- 
ing the vessel. At the same time, he docs not deny, 
that, from congenital relaxation, the proper coatv 
of the aorta may occasionally yield and be disposed 
to give w'ay ; but he will not allow that dilatation of 
the vessel precedes and accomp«inies all its aneu- 
risms, or that its proper coats ever sufiiciciitl} 
to con.'stituto the aneurismal sne. The root of an 
aneurNm of the aorta, ho observes, never includes 
the whole circumference of the artery : and the an- 
eurisnial sac arises from one side of it, in the form 
of an appendix, or tuberosity. But what is called n 
dilatation of an artery, he sa}s, always extends to 
the whole* circumference of the vessel, and therefore 
differs essentifllly from aneurism. lienee, he argues, 
that there is a striking difference between a dilated 
and an aneurismal artery, although the two nfiections 
are sometimes found combined together, especially 
at the origin of the aorta. It is also noticed, that 
the dilatation of an artery may exist, without any 
4 E 
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Hargrry. orfranic affection, the blood being always within the 
cavity of the vessel ; ihiir, in an artery so affectcdi 
no lamellated blood is depo'^ited ; and th&t the dila- 
tation never gives riAC to n swelling of considerable 
size. In faetj no douht can be entertained^ that 
these circuiii'«tnnccs iully warrant the inference, that 
aneurism differs essentially from one kind of dilata- 
tion of an artery. 

According to the observations of Scarpa, the 
aneurismal sue never comprises the whole circiini- 
ierenco of the vessel. Where the tumour joins the 
side of the artery, the aneurismal sac presents a kind 
of constriction, beyond which it is more or Ic^s ex- 
panded. Thi**, he would never be the ease, if 
the sac were formed liy iin c(]ual)lc distention of the 
tube and proper of the affected artery. In 

incipient iineiirisins at I the greater size of the 
tumour would then be in the artery itself, or root of 
the tuelliiig, while its fundus would b * the smallest 
p.irt. lliit w hethcr aneurisms he recent and small, 
or of loni: standing and larfic, the passage from the 
«rtery is always narrow, and the fuiulus of the swell- 
ing creator in proportion to its distance from the 

M*l. Scaip.i further explains, that tlie sae is ul- 
wiAS Ciuertd by tlic same solt, yielding, cellular 

stance, which, in the healthy stale, united the 
aili'ry to the surrounding part**. In aneurisms of 
the ihoracie aort.i, this cLllular substanee is covered 
by tiif pK 111 I, and, in tho^e of the abdominal aorta, 
l)v the pi rilonjt'um, wdiieh membranes include the 
sac mul ruptured artery, presenting externally a 
coiitiiiUid smooth surface, ju^t as if the artery itself 
were dilated. But Scarpa ob’^erves, th it, if the 
aorf 1 bo opened lengthwise on tlie side opposite t.ho 
con*-!! iction, the place of the rupture of tlie pr<»per 
coat'* of lb'* nrtery immediately appears within the 
vi's-’el, on the side u|)po‘-ito to that of the incision. 
The ni.irgin of the fissure, that has occurred, is 
sometimes fringed, and often indurated, and through 
it the hlo )d p'lssed into tlie cellular sheath, which 
wa-s ii^Lif converted into the aneurismal sae. If, as 
sometimes happens in the arch of the nort.*i near the 
heart, lliearlir}, before being luptured, has been 
somew'liat dil.iteJ, it seem«», at first, aN it there were 
two aneurisms; but tiie constriction, wliicii the 
nearest part of the sac and the artery presents exter- 
nally, denote.s precisely the limits, beyond wliiili the 
internal and muscular coats of the aorta had not 
been able to resist tlic distention, and where, of 
course, they wxrc ruptured. The partition, whicfi 
iScarpu asserts may always be seen dividing the tube 
of the artery from .the aneurismal sac, and is lace- 
rated in its centre, consists of nothing but the re- 
mains of the internal and muscular coats of the rup- 
tured artery. 

Scarpa states, that, when an incision is made 
lengtliwisc in the side of the vessel opposite the 
rupture, its proper coats are found either perfectly 
sound, or a little weakened, and studded with earthy 
points, but still capable of being separated into dis- 
tinct layers. On the contrary, in the opposite side 
of the aorta, where the rupture is, the proper coals 
arc unusually thin, and not separable from each other 
without difficulty, or even not at all ; they are fre- 
quently brittle, like an cgg-shcll, and are dkor- 
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ganized and torn at the plifce, where they form the Rargery. 
partition between the ruptured artery and the mouth 
of the aneurismal sac. Continuing to separate these 
coats from within outwards, we arrive at the cellular 
, sheath surrounding the aorta. As in large aneurisms, 
this sheath is considerably thickened, and very ad- ^ 
herent, at the constriction of the sac, to the snlija- 
cent muscular coat of the artery, it is liable to be 
mistaken for a dilated portion of the vessel itself. 

But even in such cases, it may at length be separated 
without laceration from the tube of tlie artery, above 
and below the injury, and successively from the 
musculai coat, as far as the neck of the am uri‘'m. 

It then becomes manifest ibac the inuseiil.ir euiL 
does not pass beyond tlic partition b( tween the 
cavity of the nrtery and that of the anuni-mal siie, 
over which it is not extended, hut teiminaUs in a 
jagged manner at the edge of the iiiptiin- 'flic 
aorta and the sac being both coven d b) the pit in a 
or pcritnna*iiin, is a cireumAtance teniling very miith 
to lead surgeons into mistaken views of the real 
of things. 

As the portion of tlie aorta within tie* pei icLirdin'n 
is covered only by a thin reflected lo}Lr (»f this 
membrane, such layer may aKo give wa\, wlrn the 
proper coats of the vessel burst, and the c (ni^('i|neiu e 
be an in'itanlancons c‘frasion of blood williin t’.e 
pericardium itself. But every olfier p.irt of tlie 
aorta makes long resihtance to the f.Uai effusion, 
bec.iuse there Is httwei'n it and the {hm-koi ;e irn or 
pleura, a ctllulir sheath of a strong an I c he tie na- 
ture, which is cipablc of expanding into .i sac, an I 
while it is strengthened externally 1)' the peiiloun ini 
or plciini, its stii*ngih is inwardly anginenti d in u 
vv‘ry matt rial degree, by the Ia}eib of eia|>ulattd 
blood. 

Scarpa’s doctrine, that all aneurisms .qr.* atti nded 
with rupture of the proper coats of the arlerv, eredt: 
as the weight and influence of his opinion justly 
are, is far from having received gem ral i*r i vt ii e.x- 
ten»'ivc sanction ; for, in hrance, it is ll•jeeled by 
Bieheraml, Boyer, Dubois, Diipuytren, Sabatier, 

Brcschel, ^ce. ; and, in tlu^ country, every livturer 
has continued to adopt the comiiiun division of nn- 
curisms into true and false, or into some ca-'is ac- 
companied with dilatation, and into others attended 
with rupture of the arterial coats. The foundation 
for Scarpa’s sentiments has now been very ably and 
impartially considered by numerous correct observers; 
and the love of truth obliges us to confess, that the 
mass of facts and autlioritics is decidedly against the 
doctrine which he maintains, witliout exceptions. 

As Mr Hodgson has remarked, the proofs of a par- 
tial dilatation of the coats of an artery, particularly 
of the aorta, arc incontestably established by the 
possibility of tracing the coats of the vessel through- 
out the whole extent of the expansion, and by tlie 
existence of those morbid appearances in the sac, 
which are peculiar to the coats of arteries. 

In the year 1811, this gentleman dissected an 
aneurism of the aorta. The sac was equal in size to 
a small melon, and the disease had proved fatal by 
bursting into the posterior mediastinum, and sub- 
sequcnlly into the cavity of the thorax. This aorta 
exhibited the formation of aneurism in three distinct 
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Surgery, stagcs. The internal coat^was throughout inflamed, 
and presented a fleshy and irregular ap])earance. 
At the arc'll uf the aorta there was a dilatation, not 
larger than the hull' of a small pea. About two 
inches lower was a second dilatation, which would 
have contained a hazel-nut, and immediately above 
the diaphragm was the large aneurism, which had 
proved fatal. Mr Hodg'sori removed that portion of 
the vcn^el which contained the smallest dilatation, and 
he then muceruted it until its coats could be separated 
without violence. 'J'he dilatation was found to pre- 
vail equally in the three coats of the vessel, and, 
after being separated, cacli prescnl»*d the njipearance 
of a minute aneini'-m. The second dilatation exhi- 
bited the same circumstance iti a more advanced 
stage ; tlie coats of the vessel being, howe^c*', more 
cKistly adherent to each other tli.tn in the natural 
slate. Vet it was pel fcctly evident that the dilata- 
l' >11 eoiiipi'ised all the coals of the vessel, the inter- 
nal, midiile, and txternal. In the laige aneurism, 
the disorgaiil/cd internal and middle coats could be 
tnieed for some distance into the s.ie, and then the 
pait'« contained Jii the posterior iiK'dioxtiniim, and 
the veiLehr.'c, formed the remainder of the cyst. Mr 
Hodgson has met with this partial kind of dilatation 
at I lie division of the carotids and iliaes, in the ar- 
lerits of the brain, and in almo‘-t all the arteries 
wIulIi arc suI}jLCt to unourisin. Partial, us well as 
general dilatation, he observes, liequently precedes 
the formation of uiicurism in the cNtieontics. A gen- 
lUm.in had a large femoral aneuiisrn, which under- 
went a spontaneous cine. Hjion examining the 
limb alter death, the popliteal artery was found to be 
thickened and c.ucttd with calcaieous matter. A 
sni.dl |)()uch, wliich would have contained the .‘?ced 
of an mange, originated from the side of this artery, 
.and was evidently foimcd by a dilatation of the coats 
ol the vissel ; lor the internal and middle coats could 
he ii ictd in its circumference, and the former in that 
sitiiaiioii exhibited the same moibid appearances 
wliidi it possessed in other parts of the vessel. A 
man died fioin the sloughing of an aneurism in the 
ham ; in the femoial art. ry there wu.s a small aneu- 
li^m j)f about the si/e of a walnut. 'Hie external 
coat was dissected iVoin the surface of the tumour to 
a eoiisidtrahle ixtent. The internal and middle 
coat-) were plainly dilated, and contributed to the 
tbrniatioii of the sac. Tlicir dilatation was gradual, 
and, after m iking jiart of the sac for a considerable 
di.5tance, they w‘’re inseparably blended with the 
sunoimding parts. (See HmlgsoiVs Trcathc on the 
DiM'diCb oj At inks, p. 70, <&'c.) 

Witli respect to differences existing on the pa- 
thology of aneurism between Scarpa und other mo- 
dern writers, they seem to us to be reduced to one 
question, viz. Whether any of the dilatations on re- 
cord, alleged to comprehend all the arterial coats, 
ought, or ought not, to receive the name of aneu- 
rism ? This eminent professor has always distinctly 
admitted, that the arteries may be dilated, though 
tlic kind of dilatation to which he refers is thought 
by liiin, as well as by Mr Allan Hums and Mr 
Hodgson, to require discrimination in a pathological 
point of view\ Dissection shows, says Scarpa, that 
the morbid dilatation is circumscribed by the proper 
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coats of the diseased artery ; and that the inner sur- fllurgery. 
face of the sac, formed by the partial, or total pro. 
trusion of the arterial tube, is never filled with poly- 
pous lamina?, or layers of flbrine, disposed over oacli 
other, which layers never fail to be formed, in greater 
or smaller quantity, in tiic cavity of an aneurism. 

Hic notion, that these layers of coagula are not met 
with in small dilatations Qf arteries, but are found in 
large expansions of them, he says, is contradicted by 
numerous careful observations, and especially by a 
S]>6ciincn actually before him when he was writing, 
where a niorbid dilatation of the arch of the aorta, 
in the vicinity of its origin from the heart, six inches 
in length and five in breadth, was completely free 
from the lamcllated coagula always found in aneu- 
risms. On the contrary, the sac of an aneurism 
being formed of the parts surrounding the wounded 
or ruptured artery, and the blood nevir entering it 
as a natural receiver, the latter fluid always depoMta 
in it the.se layers^ of fibririe, and this sometinie.s so 
copiouWy as to fill the wiiolc cyst. At the same 
time, it j.s parlicnlurly explained by Scarpa, llint, if 
aeciilentally fiirrovs or lUtiures exist on the in-idc of 
the morbid dilatation, the fibrinc may be ilepositeJ 
in these rough places, hut only in them. Siu li 
sures and inequalities of the inner surface of the 
morbidly dilated artery, he regards sliirtly a*, so 
many beginnings of another disease of the vcs«;el. 
quite difierent from dilatation, that is, of aneiiii.Msi 
subsequent to dilatation. 

Searpa, in Ins fir.st publication on aneiii ism, tl- 
peatedly mentions, that the morbid dil.itation of an 
artery constantly extend*' to the whole circiUMfeiencc 
ol iu JiUt this point seem*' from tl»e appendix to 
be n nouneed ; as he now ob^ervcs, wlierc the nion- 
b.d dilatation is partial y or on one side nl‘thc artery, 
like a thimble, (lor, wry l)c(jncrtli/y (\ui in the arch 
of the aorta, this pi.itial dilatation does not exceed 
the .si/e of half a heaii,) the entrance for the blood 
info this capsule is as luigc ns the bottom of the sac. 

Where the dilatation occupies the wliole circumfe- 
rence of the arterial lube, the swelling alway.« retains 
a cvlindrical or oval form; and if compressed, it 
yields very readily, and is found after de.ilh miuli 
smaller than during life. On the eontrarv, Scarpa 
remarks with respect to aneurism, that, whelliLr it be 
preceded by diialatioii or not, it cuiisianlly originates 
from one side of the ruptured artery. The entrance 
for the blood is diiiali compared w'lth the size of the 
fundus of llie sac ; the tumour u.ssunies an irregiilai 
shape; yields with difficulty to pre.^surc ; retaiiKs 
nearly the same si/e in the dead that it Imd in the 
living subject; and its sac, instead of bt corning 
thinner as the swelling enlaiges, or the coats of an 
artery do when they are simply atheted with dilata- 
tion, grows thicker the larger the aneurism becomes. 

According to JScarpa, cases of morbid aitcrial dila- 
tations are positively incurable ; which is not abso- 
I'jtely the fact with respect to internal aneurisms, 
difficult and rare as such an event may be. 

The conclusions, justified by facts, seem to be 
those laid down by Mr Hodgson. 1st, That nume- 
rous aneurisms are formed by the destruction of the 
internal and middle coats of the arteries, and the ex- 
pansion of the outer coat into a small cyst, which, 
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Surt'ory. giving wf^y from distention, the surrounding parts, 
whatever may be their structure, compose the re- 
mainder uf the sac. i2c//^, 'I'hat the disease some- 
times commences with a dilatation of a portion of 
the circuiiifercnce of the artery. Such dilatation 
inercascii until the coat^i of the vessel give way, when 
the burroiinding parts Conn the sue in the same man- 
ner as when the di'^case in the ftr^t instance, pro- 
duced by destruction of the coats of an artery. 

Whenever an aneurisinal sac heats siiongly, and 
for a long while, against a bone, us the steiiuim, 
rih«, clavicle, and vertehrx, the bones are, in the 
end, always dcatroyed ; so that the sac then lifts up 
the integuments of the breast, or back, and thiobs 
directly under the skin. This cfl'ect is relcrred l)y 
all the best inedern writers to the action of the ab- 
suihent vessels, which, under tlic.^e ci^culnhtancc^, 
take away the pai tides of hone, against which the 
tumour beats. J. L. IVtit found the condyles ol the 
femur, and the upper head of the tibia, nearly de- 
stroyed by a popliteal aucuriMii, and another case, 
in which the injury of the bone had proceeded to a 
great extent, is recorded by Uoscninulier. It is 
correctly noticed by Mr Ilodg>on, that the carious 
and corroded state of the hones in aneurism is rurc- 
ly or never attended with the formation of pus. In 
this respect, therefore, the morbid change diffeis 
easciitially iiom common caries or ulceration of 
boncii. lixlbliation also very rarely accompanies it, 
from w'hich i’act one important practical ubseivatioii 
is deduciblc, Jiainely, that if the aneurism be cured, 
the bones will recover their healthy state, without 
undergoing those lediou.s processes which Cuke place 
in the cure of car'cs or necrosist 

]Mr Hodgson confirms the reiiiaik first made by 
Ur W. Hunter, and .suhscqucntly lepcated by Scarpa 
and others, that cartilage is kss rapidly destro}cd 
by the pressure of an aneurism than bone it*-eir. 

Aneurisms an- much less frequent in women, tlian 
men. The following comparative I'nhle, affording 
information on this point, is contained in Mr Ilodg- 
.son’s work : 
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A common notion amongst surgeons is, that an 
operation for aneurism should not be undertaken un- 
til the disease has continued sufficiently long fur the 
collateral arteries to cniarge, so that the circulation 
may be more sure of going on in the parts beyond 
the ligature, and the danger of mortification he les- 
sened. Gangrenous mischief was formerly a very 


frequent consequence of operations for the cure of Surgery. 
aneurism, and constituted the practitioner's chief 
dread ; but, while his mind was anxiously directed to 
the risk of such an occurrence^ and white he was 
even so much alarmed at it, that he, not unf requent- 
ly, recommended amputation of the limb, when the 
aneurism might have been cured by the ligature, 
and the member preserved ; yet, it never struck him, 
that the frequency of mortification was generally 
owing to the bad method of operating, formerly 
practised in eases of aneurism, and not to the mere 
stoppage of the flow of blood through a part of the 
main artery of the limb. We here allude to the se- 
vere plan of opening the sac, and turning out the la- 
mellated coagula, previously to the application of 
the ligature, which, after all, was generally put upon 
a di^eused purl ion of the vessel ; so that, if the patient 
escn[)ed morlitiealioM, he rarely es-caped the equally 
formidable consequence — secondary hemorrhage. 

At the present d.iy, operations for the cure ot 
aneurism have reached a great degree of perfection ; 
and, genera'ly speaking, they arc mild proceedings, 
compared with wliut they used to be in the liands of 
the older piaetitioneis. The result is, tliut mortiiica- 
tioii now iiiiieli lcs.s frcipicntly follows them, and 
surgeons entertain greater conlidenee in the powers 
of nature to supply the limh with blood. Hence, 
also, some of the most judicious .practitioners con- 
demn all d' Liy of tli(‘ opcr.itjon, merely l*or the pur- 
pose ol airoiding lime lor the enlargement of the eoU 
Jatcrul \esseN. Certain it is, that delay often dues a 
great deal of harm, hy Utling the tumour become so 
laigc, and the effects of its pressure so extensive and 
injuiious, that, alter the nrteiy is tied, the swelling 
is frequently attacked with severe inflammation, sup-i 
[lurution, and sloughing, and the patient sometimes 
falls a viclini to wh.it would not have taken place 
had the operation been performed sooner. Nay, de- 
lay may have an ojiposite i ifect to that expected hy 
its advoeate.s, with reference to allow'ing time for the 
aiiastomo.^'ing vessels to dilate ; for, n.s Mr Hodgson 
has remarked, the laige si/.c of un aneurism is in 
reality a eircumstance which must materially prevent 
the establishment of a collateral circulation. When 
the tumour is of immense hulk, it lias probably de- 
stroyed the parts in which some of the principal 
ana'itomosiiig branches are situated, or may prevent 
their dilatation hy its pressure. Nor can it be 
doubted, that, where the tumour has been suffered 
to attain a large size, beforo an attempt is made to 
cure it, and where, from lliis cause, both the neigh- 
bouring soli pans and the bone are considerably al- 
tered, tlie completion of the cure, that is to say, the 
full rtstoration of the use of the limb, must be far 
more distant, than in other cases, where the cure is 
attempted in an cailier stage. 

According to Scarpa, the complete cure of an 
aneurism cannot he effected in whatever part of the 
body the tumour is situated, unless the artery, from 
which the aneurism is derived, be obliterated, either 
by nature or art; and converted into a perfectly 
solid, ligamentous substance,, for a certain extent 
above and below the place of the ulceration, lacera- 
tion, or wound. Notwitlistanding tlm general cor- 
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Surgery, rectness of this observation^ we believe there are 
exceptions to it in a few aneurisms of the aorta, es- 
pecially those of its arch, which bccm to have been 
occasionally lessened and cured by Valsalva’s treat- 
ment, repeated bleeding, very spare diet, A'C. Here, 
we are not to supposei that the aorta is obliterated 
at its very beginning; but that the diminution of 
the quantity of circulating blood, the reduced im- 
petus of this fluid, the lessened distention of the 
unourismal sac, the general weakness induced in the 
constitution, and the increased activity of the lym- 
phatic system, all necessary clfects of Valsalva’s 
treatment, have combined to bring about a greater 
nr lesser subsidence of the tumour. Certain facts, 
recorded by Mr Hodgson, satisfactorily prove, h/, 
That a deposition of coagulum may take place in an 
aneurismal sac to such an extent as entirely to pre- 
clude the communication between its cavity and that 
of the artery, from which it originates ; That a 

sac, thus filled with coagulum, cannot prove fatal by 
rupture ; and, That the gradual absorption of 
its contents, and the consequent diminution of the 
sac, may proceed to such an extent, that the disease 
shall be cured without any obstruction taking place 
in the ralihre of the vessel, from which it originates. 

llotii the spontaneous and surgical cures of 
aneurism have generally two stages ; in the first, the 
entianco of blood into the aneurismal sac is prevent- 
ed ; in the second, the parietes of the artery ap- 
proach each other, and, bceoming agglutinated, the 
vessel is converted into a solid c}hnder. In order 
that compression may be the means of uniting the 
opposite sides of the artery, and thus of producing 
a radical cure of aneurism, the degree of pre>‘*ure, 
according to Scarpa, must be such as to place these 
opposite sides in Hrni and eom|)leLe contact, and 
such as to excite the adhesive infiammutioii in the 
coats of the artery. Tlio point of compression must 
also fall above the laceration, or wound of the arte- 
ry. Another condition is essential to success; the 
coats of the vessel, at the place where the pressure 
id made, must be suliicicntly free from disease to be 
susceptible of the ailliesive inllamuKition. When 
the arterial coats, round the root of an aneurism, are 
mucli diseased, Scarpa considers them as unsuscepti- 
ble of the adhesive inflaniination, althou^;!! eoinpress- 
cd togctlier in the most scientific manner, and even 
when tied with a ligature, ’fliis stateinent would 
appear to he corroborated by the following fact : 
Mr Langstaff aiiiputated tlic thigh of a person seven- 
ty-fivc years of age; but (he vessels were so ossified 
that they could not he effectually tied, and, in less 
than twenty-four hours, the patient died from loss of 
blood. It is generally supposed, says Mr Lawrence, 
that this condition of tlic artorial coats is incompati- 
ble with their union under the opplication of the li- 
gature. The opinion should be received, how’ever, 
with some limitation. In a man tifty-nine years of 
age, bleeding took place nearly a month after am- 
putation, from an ossified femoral artery ; and Mr 
Lawrence was, therefore, obliged to expose and tio 
tliat vessel again for the suppression of the hemor- 
rhage, when lie found a hard tube, which cracked im- 
mediately after the ligature was tightcrlcd ; the bleed- 
ing, however, never returned. This ease is mention- 


ed, not with any view of encouraging surgeons to ap- 
ply ligatures round diseased portions of arteries, a 
thing which should always be avoided wlitn possi- 
ble ; but, to make them aware, that the ossified state 
of an artery, unfavourable as the circumstance may 
be, is not an absolute and constant prohibition to 
the successful application of the ligature. 

Whenever the treatment by pressure is attempted, 
the plan should be ])romoted by repeated bleedings, 
spare diet, and strict repose in bed. Digitalis may 
also be prescribed, with the view of lessening the im- 
petus of the circulation. Snow, or powdered ice, is 
sometimes applied to the tumour, with the design of 
facilitating the coagulation of the blood within the 
aneurismal and thus bringing about the oblitera- 
tion of the cavity of the aneurism and the artery. 
Icc should be employed, how'cvcr, with some degree 
of caution. We learn from Breschet, that, when the 
swelling is large, the parts very tense, their texture 
changed, and the skin thin, the practice is likely to 
accelerate the formation of a slough ; and he con- 
firms a remark, made by Mr Hodgson, that some pa- 
tients cannot continue this treatment longer than a 
few minutes^ while others find it absolutely insup- 
portable. 

Modern experience has fully confirmed the fact, 
that the plan which can be most depended upon for 
the cure of external nneuiism, is tliat of tying ihe 
artery some way from the tumour, in the diivclion 
towards the heart. The following general instruc- 
tions respecting rlie ligature, have received the sanc- 
tion of many of the best surgeons in tins country, 

1. 'Ihe cord should be thin and round, such a li- 
gature being most likely to elfect a clean division of 
the internal and niiddU* coats of the vessel, and not 
liable to occasion evtensive uicciation and 6lou:;h- 
infj. . . . . 

•J. I'lie ligitnre should he tiglitly lapplied, in order 
to insure the compiote division of the internal and 
middle coals of the artery, and to prevent its detach- 
ment; it being almost impossible, even with the thin- 
nest ligatures, to cut entirely tlirough a healthy ar- 
tery. 

3. 'Fhe vessel should be detached from its con- 
nection, only so far as is necessary for the convey- 
ance of the ligature underneath it. 

The iminediate adhesion of the wound should 
be promoted by all such means as are known to pro- 
mote that process in general. (See Hodgson’s 'yW.r- 
ihe on Disi (li^es aJ'A) (erivsy p. 

^ The late Dr .Jones, in liis interesting experimenis 
upon animals, performed with the view of ascertain- 
ing the cHects of a ligature upon the blood-vessels, 
made out a fact, which at first raised the expec^a* 
tfbn that it would lead to a considerable impro\e- 
ment of the operation for the cure of ancuristiit. 
After having assured liimself of the correctness of an 
observation, first made by Desault, that, when a hrm 
ligature is applied to an artery, it causes a division 
of the internal and middle coats, he discovered, tJiat 
If such ligature be afterwards rcMiiovod, an eiiii^ion 
oflympli takes place between the cut surfaces into 
the cavity of the vessel ; and that, if fovenil divisions 
of the internal and middle coats he thus cilected in 
the vicinity of each other, the eifusion of lymph was 
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sufficiently extensive to obliterate the cavity of the 
vessel. 

Hero we see that Jones's experiments did not 
really justify any hope that a single dividioti of the 
internal coals of the vessel with one ligature would 
lead to the obliteration of tlic tube at the tied pirt, 
Uiough the cold were removed immediately after its 
application. On the contrary, his experiments prov- 
ed tiiut several ligatures, and severaf divisions of the 
inner coats of the vessel with thc'm, were necessary, 
if they were to be taken away directly after being 
tightened. However, surgeons overlooked tiiis dif- 
ference, and their /cal allowed them to iorm hopes, 
which, in fact, hud no toundation in any of the true 
results of Dr Jones’s experiments. Ai the same time, 
it cannot he doubted, that if, immediately alter tying 
the trunk of an artery for the cure of an aneuriMii, 
the ligature could be altogeilier removed, and yet 
iJie vessel become obliterated, it would be higlily 
advantageous i us no extriiiieous substance uould then 
he left ill the wound to prevent its uiumi, or inciease 
the chance of secondary hemorrhage, by lauding the 
sloughing, or ulcerative piocess to extend too far. 
Siillice it liere to slate farther, with reference to this 
' scheme, that the trials, which have been made of it 
1 ‘ully prove that it is ineftlctual ; a conclusion which 
inigiit have been drawn Irom Dr Joiiex'^ own expe- 
riireiUs, Still the fact of the ligiture, iliougli ap- 
plied only for a moment, bringing on an tifusion of 
Jymph a iihin the ves-el, ami a perinanerjt constric- 
tion of it on file part operated upon, continued to 
keep (iie attention of surtreons lixed upon the sub- 
ject ; and their genius exeiled itself in every possible 
way to render the new inlormation the im.an'i oi lead- 
ing to some great and bem ficial cliaiiL'e in the ope- 
ratmn for the cure oi .meuiis n. la paiticuiar, itap- 
pcared to Mr 'J'ravers, tiiat the want of union was 
chielly owing to the circumstance of the opposite 
sides of the vessel not being retained in a state of 
contact, so th.it they might ha\c an opportunity of 
adhering togelhcr. This object is fulijlled by tlie li- 
gature in the common mode of its application ; and 
for the success of Dr Jones’s experiment, it wa«» con- 
ceived, it would be sufficient to let the ligature re- 
main on the vessel only until the adhesion were strong 
enough to resist the jiassage of the blood through 
the tube. In short, Mr Travers thought, that if o 
ligature were applied to an artery, anti suff<Tcd to 
remain only a few hours, the adhesion of the inner 
surface of the vessed would then be sufficiently ad- 
vanced to insure the permanent oliliteration of the 
cavity of the vessel. The early removal of the liga- 
ture, it was hoped, would prove highly advantage- 
ous by diminishiug the chance of hemorrhage, und^ 
facilitating the union of the w'ound. 

The trials which have been made of the temporary 
application of the ligature for the cure of aneurism, 
we regret to say, have not had such decidedly fa- 
• vmirable results, as to enable us to rank the practice 
as an established improvement. On the contrary, 
tliough some cases treated in this manner have been 
encouraging, the greater number lias been of the op- 
posite description. Sir Astlcy Cooper operated upon 
a popliteal aueurism in tliis nay; the flow of blood 


E R Y. 

to the tumour was completely stopped by tlic liga* Surger). 
turc for thirty-two imurs, and the corti then reniov- 
cd; but the pul'-ations of the disease returned. A 
ligature was then applied forty hours longer, at the 
end of which time no jmlsation followed the removal 
ot the ligature; but, on the twelfth day, a consider- 
able bleeding came on, and it was necessary to take 
up the vessel again, 'fhe careful consideration of 
this and various other eases, and, in particular, the 
perusal of Scarpa's examples of the practice, have 
perfectly satislicd us that, however ihttering the 
suggestion deduced irom Dr Jones's observations 
might at iirst be, the plan of removing the ligature, 
previously to its ii.itural separation, will never an- 
swer in the opeiation for the cure of aneurk-.m, un- 
less either an ohliterativin of the arterial tube follow, 
with reasonable eeilaiiity, the taking away of the li- 
gature directly afttr it has been applied, and it has 
divided the inner coats oi the vessel ; or, at all events 
unless the ligafuie can aiwnje he vvitlidrawn at a de- 
tenninate period, and the same obiiteiution either 
certainly en iie, or be already compli te. All this, 
loo, ought to h(‘ cllLcted with such regulanly and in- 
fallibility in every case, that there would be no 
chance of the surgeon being obliged to apply another 
ligature, do a se cond opmation, or eaiisc d.^Ulrbance 
oi the aril ry in an\ manner whatsoever. 

Jndi pcniicotiy of lln‘ imecitainty ol‘ ihe peilod, 
when the artuial liibi K’. closed by tlie ailliesuc iii- 
flamnmtioji in winous patii nts, it appe.irs that the di.<»- 
turbance of the vessel and wound by the steps ne- 
cessary for the loosening and removal of the ligature, 
wdll ever I’onii an iniuperablo olijeclion to the piac- 
licc. Scarpa has .^omc apprelunsion of this kind 
himself; foi he n nnirks, *• In the act of removing 
the ligature, there can he ii) doubt, ir is of guar 
consequence lint the artery be not rudily handled 
or stretched. Ami, indeed, il’, on untying the i mi- 
ning knot, the siihjactnl knot could he with the same 
facility until d, v\(* could not wish for a bolter mode 
of performing tliis pint of the ojieratioii. JJut tlie 
knot, allhongli a simple one, i.s not so readily untied 
as (he running knot ; on account of the moisture w ith 
which the tiiieads iorniing the ligature are soaked, 
or because liie ligature has been previously waxed.” 

These iip})reIiL nsii)ns lead him to suggest the scheme 
of placing a thread longitudinally on each side of flic 
cylinder of linen, inici posed by him between the 
knot and the ill Uiy. Tln\ he docs before the knot 
is made; and at the lime of removing tlic ligature, 
the threads are to be drawn in o))posito directions, in 
order to undo the knot without displacing or stretch- 
ing tlie artery. Thus, instead of one small ligature, 
which is all that an English surgeon leaves in tlie 
wound, Scarpa recomineuds Ins ligature ot lour or 
six threads, u roll of linen, and two other threads ; a 
quantity of cxtiuneous substances, which cannot fail 
to be a source of serious irritation and mischief. 

Were there, however, only the following single ob- 
jection to this practice, it would never be established 
in this country ; its advocates arc necessarily obliged 
10 renounce the infinite advantage of bringing the 
edges of the wound together directly after thcMipera- 
tioo. If it had been practicable to withdraw the li- 
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gature as soon as tho inner coats of the vessel had 
^ been divided by it, and the obliteration of the mo* 
^ raentarily constricted portion of the artery followed 
as a matter of certainty, the ca'^c would have been 
very different, ns there would then have been no fo- 
reign body at all left in the wound ; the parts might 
have been iinmcdiatcly brought together, so as to 
leave the gri*atcst chance of union by the first inten- 
tion, and no future disturbance either of the artery 
or of tlie wound would have boon incuired. 

In the section upon the popliteal ancuriMn, in the 
former Article, two things are recommended, which 
fJio experience of many of the best surgeons docs not 
•It present sanction. 'I'hc lir^t is the applic.ation of a 
double ligatnio, and then diMdingthe vessel ut a point 
hetwei'M tl)C two conls; the si cond is lining a ligature 
ofsiifhcienf thicLiic^i to hiiKh'r itfiom eutuiig through 
t i'c coats of the vc*"-il. With r* vpcct to the first 
0 these proct’Mling^i it seems to bcol great antiqui- 

I , , hut had fa!! n into oblivion, when again brought 
into notice by Mr Ahcrncthy. The reflections 
«hieli led this gcnilcmin to revive tho practice were 
iii'^enious ; lor, A\hon the artery was tied with tw'O 
Iij, st'irLS, and divided in the interspace between them, 
it v Is argued, that it would bo quite l.ix, pi>'‘<css ns 
’utin.d attachiiient, and ho as no'iily as possible in 

J. ho same circiiiiistaiicos us a titd artery upon the 
laci' of a Btiimp. Strictly speaking, lioivt /cr, as M«* 

I loilgson tir.st pointed out, an arti ry tied in two 
place's, and cut through in the intci'p..c<', cannot be 
Ft g irdcd as pl.iccd cMicliy in the same condition as 
an aitory tied in aiiipination. In tho latter case, the 
rotiaclii/ii ol the w^stl coiTospoiuKs wiili that of the 
suirouu ling parts, which uic divulul at the same in- 
stant, asid thcroro>e its relative cmiiuctiena btand as 
bcl'uo llio opci.ition. Hut, in the operatiem for 
aneuri‘'ni, the loiraclion of the artery takes place 
V. i ll uit being attended with a corresponding retrac- 
tion of its connections. How far the retraction of 
the artiiy is beneliciid or injurious, is by no means 
c\id(nt; and the aihantiigcs arising from it may bo 
oht dnoil in most situations hy simpiy placing the 
hail) in a bent |io<«ition, without dividing tlie vessel. 
One important ol>j('ct, howevei, is gained by the di- 
vision of the artery ; namely, that in this case it is 
gcni rally lied elo-sc to its coiineclions, ana it is very 
evident how liable tho application of 4he ligature, in 
the middle of a denuded extent of the vessel, must 
be to produce ulceration, or sloughing of its coats. 
The same object, however, will be gained by tying 
the undivided artery close to its eonnection.s, at the 
end ncarc't to the heart ; and tho presence of a sin- 
gle ligature at the bottom of the wound will bc less 
liable to give rise to suppuration, and the formation 
of sinuses, than tho employment ol two. When an 
artery is divided, the portions situated beyond the 
ligatures must slough, and bo an additional causo 
of suppuration in the wound. Experience has amply 
prove(i, as Mr Hodgson correctly states, the safety of 
employing a single ligature, and it is at present pre- 
fer! ed l)y many of the most experienced operators in 
this country. 

The second thing recommended in the section upon 
the popliteal aneurism ; namely, the use of a largish 


ligature! with the view of not cutting the coats of the Surgery, 
vessel, is a plan which by no means corresponds with 
the valuable doctrines inculcated by tho late Dr Jones 
in his excellent work upon hemorrhage; nor is it found 
to bo advisable on any practical grounds. On the 
contrary, the advantage of lessening, as much as pos- 
sible, the quantity of extraneous substance in the 
wound, «ind the manner in which the dividing the in- 
ner enuts of the vessel by the ligature insures the ef- 
fusion of lymph within it, and tho quick obliteration 
of its cavity, arc considerations whicli dictate tho 
propriety of always employing a round and slender, 
but very firm ligature, made of such matermis as will 
combine these properties in tlie greatest degree. A 
larger ligature lhau is absolutely necessary, must ever 
be uisadvaiUbgcous, not only hy being loss calculat- 
ed, than a smaller one, to cut through the inner coats 
of the vessel, but by acting as a source of consider- 
able irritation at the bottom of the wound; whereby 
the healing procO'S, with rcspi’ct to the wound itself 
and tho tied pait ot the artery, must bo placed in 
less favourable circumstaiico.s. 

A few years ago, Mr ]/iivrencc extended to 
operations lor aneurism the plan of tying tho artery 
with a very firm, Hiuall, silk ligature ; tlie whole of 
which is immediately al'tcrwaixU cut off, with the ex- 
ception (»f the noose and knot ; and an nttcmpl is 
then ma lo to heal the wound hy the hrst intention. 

Vvuun this plan is adopted, it is ot importance to n^o 
a ligature made of dentists' silk, and not car^'iit, 
and other sub>tanccs, which are le.«!s fitted for the 
[inrpose. livery case, in winch any deviation in this 
respect is made from the duLCtions given by Mr 
Lawrence, cannot be received as a lair liial of the 
practice. 

Various pincers and compressors Inive been de- 
vised by dilUront surgeons, as means will calculated 
to obliterate tho artery ; and, in the opinions of the 
inventor'^, tiny accomplisli this business more Cer- 
tainly and secuiLly, than a ligature. Some of these 
contrivances may, indeed, answer better than the 
largo clumsy cords which are si'in.'limes employed, 
accoinpaniud with the further irriialion and dangers 
of what arc called ligatures of reserve ; hut all the 
best surgeons in this country unite in a decided pre- 
ference to the ligature when of proper cor.sti uction 
and skilfully applied As Scaipa justly observes 
nietullic in«'truiiK‘nt$, designed to bo applied diixct- 
ly to an exposed artery, fur the purpose of obliterat- 
ing it by compression, are liable to all the inconve- 
niences whicli are inseparabh' from the presci>cc of 
hard bodies, introduced and Upt for several dais in 
the bottom of the wound; particulaily of' a rLcent 
w*ound, where they cannot be retained in a proper 
direction without diifieult}', or jirccisoly at such a 
depth us will not he attended with hurtful piessurc 
upon the vvoivul itaeif, .ind tlic important parts in 
its vicinity. And, with regard to Asaliiifs foreep-, 

Monteggia has observed, that, if the obliteration of 
the artery is retarded, the forceps divides the ar- 
tery just like the ligature, by causing tho death of 
the included portion. In one case, tho same sur- 
geon also saw the extremity of the instrument rest- 
ing at the bottom of the wound upon the subjacent 
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Surgery, femoral vein, the anterior lialf of which it ruptured, 
though such portion had not been taken hold of by 
it. ' 

As a recent improvement in tlio operation for po- 
pliteal aneurism, that of making the incision some- 
what higher up the thigh, than was cutniiionly the 
practice a few years ago, deserves to be noticed. 
For this huggefetion, wo are principally indebted to 
Scar[)a,-some of wliose other measures in the opera- 
tion SLM'in to us far less deserving of imitation. The 
Miigron,*’ says Scarpa, “ is to explore with his fore- 
finger the course of the artery from the ciural arch 
downwards ; and, when he comes to the place where 
the vibration of the vessel begins to be less distinct- 
ly felt, this point is to be fixed upon for the lower 
end of the external incision. Tin's angle of the 
wound will fall nearly on the inner edge of the sar- 
torius, just where this muscle crosses the track of 
the femoral artery, and at the very apex of the tri- 
angle formed hy the convergence of the triceps Und 
v.istus inteiniis. A little more than three inches 
above the place here fixed upon, tlie surgeon is to 
begin with a convex-edged bistoury the incision 
througli the integuments and cellular substance, and 
carry the wound down the thigh in u slightly oblique 
line from without inwards ; so as to make it follow 
the course of the artery as far as the apex of the 
triangle already spccilied, or the point where the 
vessel pusses under the inner edge of the sartorius 
muscle." Scarpa’s reason for making the incision 
higher up in the thigh than Mr Hunter did, is to 
avoid the necessity of removing tlio sartorius muscle 
from its position, or of turning it back, in order to 
get at the artery. We ha\o seen tlie best operators, 
and even piofessois ol anatomy, perplexed by having 
the sartorius muscle immediately in their way after 
tJie first incision had been made; and, as the \essel 

more superficial a little higher up, the place i.s far- 
ther from tlie diseased portion of the artery, and the 
method does not inteiferc with tlie profunda, which 
aii.'ie't about an inch and a half, or an inch and 
three quarters, below Poupart**? ligament, the practice 
Neeiiis to us on every account light and unobjec- 
tionable. 

Subsequently to tlie period wlicn the former Ar- 
ticle onSoucjFUY vas written, the operation of tying 
the external iliac artery, for the cure of fenioral 
aneuiisms, has been repeated witii a degree of suc- 
ce.ss, that the most ardent practitioners could scarcc- 
Jy iiave anticipated. Indeed, as far ns our observa- 
tions and iii(|uiiii'') extend, it is an operation ullcnd- 
ed with nearly, if not quite as much s'uece.ss, as that 
of taking up the artery in the thigh for the cure of 
popliteal aneurism. Out of twenty-five eases, we 
know of only three in whicli the limb was attacked 
with gangrene. The proportion is nut so much us 
one In eight. 

'Ihc following is Sir Astley Coopers method of 
performing this operation. A semiliinur incision is 
made through the integuments in the direction -of the 
fibres of the aponeurosis of the cxternnl oblique 
muscle. One extremity of this incision will be situat- 
ed near the spine of the ilium ; the otlicr will termi- 
nate a little above the inner margin of the abdonii- 
iiul ring. The aponeuresis of the^ cxternnl oblique 


muscle having been exposed, is to be divided Surgery, 
throughout the extent, and in the direction, of the 
external wound. The Hap, which is thus formed, 
being raised, the spermatic cord will be seen passing 
under tho margin of the internal oblique and trans- 
verse muscles. The opening in the fascia, whicli 
linos the transverse muscle, through which the sper- 
matic cord passes, is situated in the mid-space be- 
tween the anterior superior spine of the ilium and 
the symphysis pubis. The epigastric aitery runs 
precisely along the inner margin of this opening, be- 
neath which the external iliac artery is situated. 

Hence, if the finger be passed under the spormalie 
cord, through this opening in the fascia, it will come 
into immediate contact with the artery, which lies 
on the outside of the external iliac vein. The ar- 
tery and vein arc connected together by dense cel- 
lular membrane, which must be separated to enable 
the operator to pass a ligature by means of an utk'U- 
ri.sm-needle round the ^former of these vessels. (See 
Hodgson’s Treatise on Diseases of Artirics, p* 

In this operation, us well as in all others for 
aneurisms, a single ligature is now mostly preferred 
by all the best surgeons of this country. 

Perhaps, no branch of surgery has reccivetlso niiicli 
attention und decided improvement during the lust 
twenty years, as that which has for its object the 
cure of aneurismal diseases. Casca fonnerly aban- 
doned as certainly fatal, or in which the patient was 
saved only by amputation, are now cuied, and this 
without any severe nuitilution, or irremediable dis- 
fjgiircrnent. Nuy. aneurisms, Rcemingly almost out 
of tlic reach of the surgeon’^ hand, art now not re- 
linquished as a matter ol’ course, but every poj-sible 
means of checking and removing the disease is con- 
sidered ; and flic lioldcst operations, conceivable by 
the most enterprising surgeon, are planned and un- 
dertaken. One proof of this advancement of modern 
surgery wc find in an operation that has now been per- 
formed with success in two examples ; we allude to 
that of tymfr the internal iliac aHer\f for the cure of 
aneurisms of the gluteal uitcry. This proceeding, 
which w'as not before the public at the time when 
the former article came out, was first adopted by Mi 
Stevens, a surgeon at Santa Cruz. An incision, 
about five inches in length, was made in the left side, 
in the lower a^d lateral part of the abdomen, paral- 
lel with the epigastric artery, and nearly half* an inch 
on the outer side of it. ’i'hc skin, the superficial 
fascio, and the three thin abdominal nnwcles, were 
successively divided ; tlie peritonmum w'as separated 
from its loose connection with the iliacus iiitcrnii^ 
and psoas magnu.R ; it was then turned almost di- 
rectly inwards, in a direction from the anterior su- 
perior spinous process of tiic ilium to the division of 
the common iliac artery. In the cavity which 1 had 
now made (continues Mr Stevens), I felt for the in- 
ternal iliac, insinuated the point of my fore-finger 
behind it, and then pressed the artery betwixt niy 
finger and thumb. Dr Lang now felt the aneurism 
behind ; the pulsation had entirely ceased, and the 
tumour wuK disapfiearing. I examined the vessel in 
the pelvis; it was healthy, and free from its neigh- 
bouring connections. 1 then passed a ligature be- 
hind the artery, und tied it about half an inch from 
V2 



SURGERY. 589 

burgcry. its origin* The tumour disappeared almost immediate- mour is oi' such size as to make pressure upon im- 9uigcry 
ly after the openition, and the wound healed kindly, portant parts ; or, if the swelling is large, by letting ^ 

About the end of the third week the ligature came out its contents as soon as inflammation invades it. 
away» and in six weeks the woman was perfectly (Med* Chir, Trans. Vol. I.) 
w’ell.** (Med. Chir. Trans.\o\.\.) Tiie operation In unotlier case of carotid aneurism, operated upon 
is reprcijcntcd as free from any particular difiicuity ; by the same surgeon in 180S, success was conipleie. 
and it is said, that not an ounce of blood was- lost. The patient was a man aged .50, and the aneurisni 
The ureter was easily avoided, whicli followed the was attended with severe pain all over one side of 
pcritoiia'uni, when this membrane was pushed in- the head, throbbing in the brain, hoarseness, cough, 
wards. slight didiculty of brealhing, nausea, giddiness, ^.c. 

A second example of the performance of the same 'J’hc patient perfectly recovered, and resumed his 
oj)urati<'n is recorded in the 3Sth volume of the occupation ns a poitcr. Tlie intellects remained 

cYi/ and Physical Journal, p. 207. 'fhe operator perfect; the nervous system was uiiaifeetcd ; and tin* 
was Mr Atkinson of York, the disease a gluteal aneu- severe pain which, before the operation, used to af- 
rism, and the patient a stout bargeman, aged !2<). feet the side of the head adjoining the anciirisni, 

This case, however, had not a fortunate result, as the never returned. In tliks example, two ligature^ were 
patient sunk partly from the discharge, and partly applied, and the intervening portion of the artery di- 
from hemorrhage, about nineteen days after fheopcni- vided: subsequent cases, however, have fully cvinc- 
tion. ’ihat the internal iliac art(*ry was really tied, cd the .siifliciency of a single ligature, and the niiiti- 
seems verified not only by the effect of the ligature lity of applying two, and cutting llirough the vesstl 
upon the su oiling, but by the still more positive evi- between them. 

deuce obtained by the examination of the body after 'J'hc carotid artery has also been several times 
ilealli. taken up with the view of checking the progress of 

llic possibility of tying the carotid artery in cases the disease well known to surgeons under tl.e name 
of wounds and aneurisms, without any injurious ef- of aneurism by annstonu»sis. Of course, the corn- 
feet u[)on the functions of the brain, bus been of late plaint must be so situated as to afford a ratioii.il 
ye.irs repeaterlly iiliistralcd. llebenstrcit, in Vol. chance of such application of the ligature being ca- 
IV'. p. .'jd ed. of his TtansJation of Mr B. Belfs pablc of cutting off the main supply of blood to the 
Sur'^cty, rc[)orts an instance in wlijcli the carotid ar- tumour, to Justify the practice. A very eneourag- 
tery happened to be wounded in the extirpation of a ing case is recorded by Mr Travers, who, by means 
seirrhnns tumour ; and the hemorrhage w'ould have of the operation, eflectiiully cured an anenrism by 
been fatal, bad not the surgeon immediately tied the anastomosis in the oibit. (Med, Ch,r. Trans. \ oi. 

U'unk of the ve'*scl. 'J'he patient lived many years II.) And another very interesting case of the same 
aftenv ir(U\ Thi.s is probably the earliest authentic kind has been publislied by Mr Dalrymple of \ui- 
case, in wliieli a ligature was applied to the carotid wicli, in rbc 6tb volume of those Transfuiions. These 
artery. Mr Abeiiiethy’s case is perhaps the second, examples, however, should not lead surgeons to bo 
and that in wliicli Mr Fleming, a naval surgeon, tied too confident of being always able to cine aneurisms 
tJie common carotid in a sailor, who attempted sui- by anastomosis on the above principle ; namely, that 
cidc, and who was saved by the operation, is still of tying the main artery, from whicli the swelling rt- 
later, not having occurred till the year 1803. (Sec ceives its supply of blood. The gieat cause ol fail- 
Mrd. Chir. Jour . Vol. 111.) urc is the impossibility of preventing, in some situa- 

Tlu'se were all cases of wounds. Sir Aslley tions, the transmission of a coii''iderab]e quantity of 
(-U)opcr fust tied the carotid artery tor the cure of blood into the tumour, through anastomosing ves- 
unanenrbm in the year 180.5. An incision, tw'o inches sels. Foi cases proving the caution, with winch the 
in h'ngtli, was made at the inner edge of thesterno- prognosis should be made in attempts of this kind, 
clcido-mastoidcu.s from the lower part of the tumour see one pubh'-hi-d by Mr Wurdrop in tbciVrf/. Chir. 
to the clavicle. This wound exposed the omo-by- V'ol. IX. p. 20(5; and another detailed by 

oideiis and steriiu-hyoideus muscles, which were Bresehet, in l.is translaiion of Mr Hodgson's work 
drawn aside toward.s the trachea, and the jugular vein On the DUcascs q/' Aricncs, T. II. p. 2‘J(j. 
presented itself. The motion of this vein produced The carotid artery was lied by INlr (loodlad of 
the only diHiculty in the operation, as in the different Bury, in Lancashire, previously to the removal of .i 
states of breathing the vessel sometimes became ten^c large tumour from the side of the neck, involving the 
and distended under the knife, and then suddenly parotid gland; this proceeding was adopted with the 
collapsed. This vessel was kept out of the way of view of diminishing the danger of hemorrhage. (See 
the knife by the finger, and the carotid artery having Med. Chir. Tnins, V’ol. V'H.) 

been exposed by another cui, two Jigatuies were There are two inetliods of operating for the cure 
passed under it with a common aneurism-needle, of axillary aneurisms ; in one, the axillary artery is 
Care was taken to exclude the recurrent nerve, on taken up liy cutting below the clavicle ; in the 
the one hand, and the par vagurn on the other. The other, the necessary wound is mndcabo\c that bone, 
ligatures were then tied about half an inch asunder; and the subclavian artery secured at the point where 
but the intervening portion of artery was left undi- it emerges fiorn behind the anterior scalenu'? nniM-le. 
vided. I'his case hud not a favourable termination ; Mr Hodgson recommends the first mode to he jitr- 
and Sir Aslley Cooper concludes his account of it formed in the following way: A sernilunii' incision 
with expressing his belief that, in future, the cau.scs through the integuiiieiit<, wMth its coinexity down- 
of failure may be avoided by operating before the tu- wards, is to begin about an inch irom the sternal 
vni.. VI. PA IM' 1 1 . 1' r 
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Surgcn. end of the clavicle, and to be continued towards the 
acromion to the extent of three or four inches, so as 
to terminate near the anterior margin of the dclotid 
muscle, without reaching into the space between the 
deltoid and pectoral muscle, in order to avoid wound • 
ing the cephalic vein. This inciNion will expose the 
fibres of the pectoral miiseic, which are now to be di- 
vided in the direction and extent of the external 
wound. The flap is then to be raised by dividing 
the loose cellular membrune, which connects the pec- 
toral mu«iclc to the parts underneath it. The pec- 
toralis minor will now be seen crossing the inferior 
part of the wound, and the surgeon, by introducing 
his finger between the upper edge of this muscle and 
tho clavicle, may feel the pulsatioiib of the axillary 
artery. Hero one of the cervical nerves lies above, 
Out in contact with the artery ; the other nerves are 
behind it. In the dead subject the axillary vein is 
situated below it, but in the living the vein is dis- 
tended, and conceals the artery. The cellular mem- 
brane connecting these parts is to he separated by 
caretiil dissection, or by lacerating it with a blunt 
instillment; then a ligature having been drawn un- 
der the artery with an aneurism-needle, the ends of 
the cord are to be raised, and a finger passed down, 
so as to compress the part suriounded by the liga- 
ture. If the artery be included, the pulsation in the 
aneurism will immediately cease. 'I'his precaution 
is highly nccc.ssary, lest one of the cervical nerves 
should be tied instead of the artery. The axillary 
artery has been tied with suercss below the clavicle 
by the late Mr Keatc ("cc Med, Uevinv, IhOl), Mr 
('hambcrlaine (Med. Chir. Trans. Vol. VI. p. 128), 
and others, 

Tho subclavian artery may be tied at the place 
where it comes from behind the anterior .scalenus 
muscle, and this plan indeed is nece.ssary whenever 
the aneuri'^inal swelling extends beyond a certain dis- 
tance tow aids the neck. It is observed by Mr 
Hodgson, that, when tho subclavian artery ha.s 
< merged from behind the anterior scalenus muscle, 
it passes obliquely over the flat surface of the first 
rib, with which it is iii immediate contact. The 
cervical nerves are situated above, and a little be- 
hind, the artery; the subclavian vein passes before 
ir, and underneath the clavicle. If the finger be 
parsed dow'n tlie acromial margin of the anterior 
scalenus muscle, the artery will be found in the 
angle formed by the origin of that muscle from the 
first rib. The shoulder being drawn dow’n as much 
as possible, the skin is to be divided immediately 
above the clavicle, from the external margin of the 
clavicular portion of the nia.sto]d muscle, to the mar- 
gin of the clavicular insertion of the trape/ius. No 
advantage whatever is gained by cutting the clavicu- 
1.9r attachment of the mastoid ; the exposed fibres of 
the platysma niyoidcsare then to be divided, the ut- 
iiiosC care being taken not to wound the external Ju- 
gular vein, which lies immediately under them, near 
the middle of the incision ; the fibres should be de- 
tached and drawn towards the shoulder with a blunt 
hook. Tlie cellular mcmbr'ine in the middle of the 
incision is then to be cut, or separated with the 
linger, until the surgeon arrives at the acromial edge 
of the anterior scalenus muscle* His linger is then 


to be passed down its margin, until it reaches the Surgery, 
part where it arises from the first rib ; and in the 
angle formed by the origin of the muscle from tlic 
rib, the artery will be felt. The ligature is now to 
be conveyed under the vessel, cither by means of an 
instrument, constructed on the principle of Desault's 
itigtiillc fl ressort (sec his JVorks by HichAt) ; or of 
the still belter one lately invented by Mr Weiss, 
surgical instrument- maker, London. 

As the difliculty of several operations for aneu- 
risms chiefly consists in getting a ligature under the 
deeply situated artery, in consequence of the very 
little room afforded for turning the common aneu- 
rismal-needle ; and even when the ligature Is thus 
far introduced, an equal difficulty presents itself when 
the thread requires to be extricated from the eye of 
the needle ; the ingenious instrument made by Weiss, 
and found completely to answer in practice by Sir 
Astley Cooper, Mr Travers, and Mr Brodie, de- 
serves on every account to be made known to, and 
procured hy, all operating surgeons. A particular 
description of it, illustrated by an engraving, may be 
seen in the Kdnibnr^h Medical and StirgicalJournaf, 

No. LXXVl. p. 1.<J2. 

Though the operation of taking up the subclavian 
artery at the point where it emerges from behind the 
anterior scalenus muscle, has now been very fre- 
quently performed, we believe only tw'o succo.-sful 
cases arc upon record ; and these were operated up- 
on by Dr Post of New York (see A/ed. Chir, Trans. 

Vol. IX.) and by Mr Liston of Kdinburgh. (See 
Bdinb, Med, and Supg, Journ.y No. LXIV.) In 
some instnnce«i, the want of contrivances calculated 
to pass the ligature under the deeply seated artery, 
when the clavicle was much raised by the swelling, 
lias prevented the completion of the operation ; which 
unpleasant circumstance, it is to be hoped, will never 
happen again ; the instrument constructed by Mr 
Weiss removing every difficulty of this kind. It 
should also be a maxim amongst surgeons always to 
recommend the operation before the swelling has at- 
tained a very large size, by which the operation is ren- 
dered more complicated, and the chances of recovery 
seriously lessened. 

In America the artcria innominata has been lately 
tied by Dr Mott of New York, and in Germany by 
Professor Gruefe of Berlin. The proposal was made 
several years ago in this country, but was never put 
in execution ; owing to the common belief that such 
an operation would be almost necessarily fatal of it- 
self, either from the inflammation likely to be excit- 
ed by it in the neighbouring important organs ; or 
from the danger of hemorrhage, in consequence of 
the adhesion of the vessel being exposed to be broken 
by the force of the circulation. In the case operat- 
ed upon by Dr Mott, two incisions were made, one 
in the direction of the clavicle, and the other along 
the mastoid muscle. The carotid was laid bare, and 
traced towards the subclavian, which was found so 
diseased, that the only altcrnati\c lefl was to tie the 
artcria innominata. The incisions were accordingly 
carried more deeply, and Dr Mott having separated 
the recurrent and phrenic nerves, arrived at the di- 
vision of the artery, and with a curved needle, passed 
the ligature above half an inch from this point. The 
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Surgery. \voun(l was then dosed with a suture^ In the opera- 
tion, a branch of the internal mammary artery, and 
two of the inferior and superior thyroid, were divid- 
ed, but not more than three ounces of blood were 
Jost, and the operation was completed in about an 
hour. It is said, that the patient immediately after 
it felt quite well ; his pulse wasCi); the temperature 
or the right arm was nearly the same as that of the 
Jeit; and the breathing was undisturbed. Until the 
32d day after the operation, he continued to improve; 
the suppuration went on favourably, the ligatures 
came away without accident, and the pulse, which, at 
one time, had risen to 120, was reduced by vene- 
section to its natural .standard ; the cough w'as disap- 
pearing, cicatrization was going on properly, and the 
swelling diminishing. He was now in high spit its, 
and so far recovered, that he walked daily in the 
garden of the hospital. All on a sudden, however, 
on the 2-lth day, hemorrhage from the wound took 
place, and though it was soon stopped, and little 
blood was lost, il recurred twice the next two days, 
dilticulty of breathing came on, and the patient died 
on the 26'tii day. 

Upon dissection, no mark of inflammation was 
traced in the arch of the aorta, the origin of the ar- 
teria innominata, or the lungs. The inner coat of 
the artcria innominata is described as being sound, 
smooth, and soft, but the parietes of the vessel were 
so thick, that it would scarcely admit a crow*quili. 
It is to he regretted that various interesting parti- 
culars, relating to tlic state of the tied portion of the 
artery, are omitted in the hi.story. 

A similar operation was performed hy Graefc at 
Herlin on the .0th of Marcii 1822. Tiic patient was 
laid upon his back, with his head hanging down over 
one side of the table. A longitudinal incision was 
made near the front edge of the mastoid muscle, 
down to the sternum. Tlie carotid artery was thus 
exposed, and its course followed to the point, at 
which it unites with the subclavian, so as to form the 
trunk of the artcria innominata. When the latter 
V5ssel had been distinctly exposed, a ligature was 
passed round it with u bent needle, and then tied. 
No alarming symptoms followed the operation, and 
die ligature came away in about a fortnight. Some 
time afterwards, however, a considerable bleeding 
arose, which was stopped by means of cold water 
and pressure. The patient then complained of pain 
in the tumour, and as a fluctuation could be plain- 
ly felt, (iraefe was led to make an incision into the 
ancurismal sac. A large quantity of pus and gru- 
mous hlood was thus discharged, and mutter conti- 
nued to be discharged daily from this opening, while 
the other granulated in the most favourable iiuinncr. 
The patient became feverish, however, spit blood, 
and died on the ()Sth day. Upon dissection, the 
lungs were found diseased. In the artcria innomi- 
nata, a clot had been formed, extending from the 
origin of the vessel to the place where the ligature 
had been applied. When an injection was thrown 
into the aorta, the wax completely filled the arteries 
of the right arm, and right side of the head, proving 
Uiat the circulation in these parts had been fully re- 
established by means of the anastomosing vessels. 

As a conclusion toUie remarks here introduced upon 
S 


the subject of aneurism, wo deem it right to notice the Surgery, 
nieniorablc case, in which Sir Astley Ccxiper tied the 
aorta itself. lie had ofltcn jilaced ligatures round 
the aorta in dogs, and found, that the blood was 
readily conveyecl by the anastomoses into their ]>os* 
terior extremities. {Mvd. Chin Trans. Vol. II. p. 

158.) Ihe case, in which he judged it warrantable 
to make the exporiiuent of tying the aorta in the hu- 
man subject, w as «ine of inguinal aneurism, on tlie 
left 8id(», reacliing so f.ir upwards, lliat no operation 
was practicable without opening the peritoiueuin ; 
and, ill length, notwitbsianding the trial of every 
means that could be tliougbt of to check the disease, 
the tumour bur.st, and the patient was on the brink 
of the grave. In short, he was so reduced by re- 
peated hemorrhages, that hi.s feces passed involunta- 
rily, and immediate d(‘ath was only prevented by 
keeping up pressure ujmmi tlie opening. In tliese 
de.spenite circumstances, Sir Astley Cooper made a 
biiiiill incision into llie sac, aliove roii})arl\s ligament, 
and intioducing his finger, tried if it were practicable 
to pas.s a ligature round the eKtcrn.al iliac artery, 
within tile cavity ; but the thing was found impos- 
sible, as, instead of the ves'^el, ‘‘ only a tliao'^ of 
broken eoagula’* could be perceived. At the moment 
of withdrawing tlie finger, two students cuinproscd 
the aorta .'igaiiist the sjiine, and the incision was then 
closed 'with a dossil of lint. It was now determined 
to apply a ligature to the aorta itstlf. An incision, 
three inches in length, was made in the (lircclioii of 
the linea alba, but slightly tiirvcd toward*^ tiir lefl, 
so that the navel, w Inch w as in the centre of il, might 
be avoided. After the linea alba itself had been lii- 
vuleil, a small aperliiit* was made in llit* pcritonienm, 
and the end of a finger introduced. I'lns opening 
w’as now enlarged w'ith a probe pointed bi.stoiiry to 
nearly the same extent as the outer wound. Neither 
the unientuni nor the intestines jirotrudetl ; and ilii- 
riiig the progress of the open tion, only one small 
convolution piojceteil beyond the vvound. W itli his 
finger-nail, the operator now seralclu'd llirougb the 
peritonaeum on tlie left side <if tin* aorta, and then 
conducting it between the aorta and the spim*, lu» 
again penetrated the iieritoiueinn on the riglit ''ide of 
the aorta. A blunt aneurism-needle, armed with a 
single ligature, was next conveyed under th.it vessel, 
and tied, with the precaution of excluding the intes- 
tines from the noose. 'I’hc wound w’as then closeil 
by means of the quilled suture and adhesive plaster 
During tlie oper.ition, the feces were dischargeil in- 
voluntarily, and the pulse for an hour after tlir ope- 
ration was 114. An opiate was given, ;iml the in- 
voluntary passage of feces soon ceased, 'file >eiisibi- 
lity ot‘ the light leg w.ia very iiiqierfccl. In the 
night, tlie patient eomplained of heat in the abdo- 
men; bill no pain was felt on jircsHure being made 
upon it; and the biwei* extremities, which had been 
cold H little while after the operation, w'tre now re- 
gaining their warnitii, thoiigli their sensibility w.is 
very indistinct. At six o'clock, the following iiiorii- 
iiig, the sensibility of the limb still eoiitiinied im- 
perfect; but, at eight o’cUu-k, tlie right cuie was 
warmer than tlie lei\, and its sensibility It ginning 
to return. At noon, the temperature of the right 
limb was ninety-four, and that of the left, or auciiris- 
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Sur;;in. mial one, cighty-scvcn and n Imlf- At eight oVlock 
rni llie second morning ai’tfr the ()])oralion, the aneii- 
rismal linih aj)]H*arctl livid and cold, more parlicii- 
l.irly roniid th(» anenriMii ; but the right leg was 
warm ; and between one and two o’clock of* the same 
day, aller a great deal of vomiting, involuntary dis»-> 
diarge of the urine and feces, jiain in the abdomen 
nul loins, cold sweats, itc. the patient died. In the 
cNamniation of the body, not the least appearance of 
]>eTiton}eal inflannnation was fouml, excejit at the 
cxlgi's of the wound ; and the omentum and intestines 
M'n-e of their natural colour. The ligature, which 
included no portion of intestine or omentum, was 
placed round the aorta, about three quarters of an 
inch above its bifurcation. W'luai the vessel was 
iqurn d, a clot, of more than an inch in extent, filled 
it a!)ovc the ligature; and below the bifurcation, 
a.nollier clot, ail inch in extent, oecupied the right 
iJiae artery, while the left contained a third, whieh 
I'xleiided iis far as the aneurism. As there wen* no 
a ppe.i ranees of iidlammation of the viscera. Sir 
.\ ^t!vy (’oopir refers the cause of deatli to the want 
Ilf Circulation in the aneurisnial limb, which never 
If! o\ered its natural lieat, nor any degree of sensibi- 
lilN. though the right limb was not hindered from 
dimig so; and he lielicves, that, in order to have 
.»n\ chance of success in a similar ease, tlie ligature 
inn-1 he jqqdied before the swelling is very large. 

I Icre, however, some doubts may be ciitt rtained coii- 
eernmg the projiriety and necessity of siicli an opera- 
tion ; indeed, evcnintlie(Ies|)eralccircijnistance.sof the 
mentioned patient, there are many gotnl sur- 
geons, who consicler, that it would have been better 
ID Inne suffered him to meet his fate in tranquillity. 
Ih* til is as it may, tlie case is highly interesting, both 
in 1 physiological and a hurgical point of views as 
[)! living, by what took place in the liiiil) of liie .sound 
Si le, that Vhere no other ini pediments exist, the 
nieulation will continue in the low'cr extremities, 
lliouffh the abdominal nort.a bo stuidcnh/ lied, or ob- 
slrucleil. Obliterations of portions of this vessel by 
di-ea'.i' luqqien gradually, and though, several in- 
stances of this kind upon record, also ])rove the pos- 
siliility of the continuance of the circulation, notw itli- 
it.indnig the obstruction, they <lo not inform us, what 
would be tJie result of a stoppage suddenly made to 
the course of the blood, through .such a vessel as the 
aort !. 'flic particulars t » be gathered from the pre- 
le.img ea.M*, rc.-jiectiiig tlu* elfeets of this kind of 
change, eaimot fail to interest the studious observer 
of the phenomena of the animal economy. 

)i V.1I1. Following the .subjeels in the order in which 
riicy are arranged in the Article, in the EnryJo- 
we next find tliat of varicose veins ; a disease 
.-sometime- very annoying aiirl difliciilt to cun*. The 
pracliee of tying vt'ins for the cure of variees was 
well known to Fare and Diunis, who have correctly 
descnijcd the operation of tying and dividing the 
vein lietwcen the two ligatures. In itiodeni times, 
Sir.Kvcrard 1 Ionic has related many eases of varicoM? 


v'eins of tlu? leg ; some of them accompanied with Siirc;cry. 
tedious ulcers, whicli, arter the vena sajihcna major 
had been tied, wliere it passes over the inside of the 
knee, were readily healeil, and the dilatations of the 
.vein.s relieved. There cannot be a doubt that such 
practice frequently succeeded ; but it is quite ascer- 
tain that it had many failures. Amongst other evils, 
an indainmation of the tied vein has been observed, 
c.xleiiding very far in tlie vessi'l, and succeeded by great 
constitutional disoriler, synijitoms very analogous to 
those of typhus fever and rapid dissolution. In some 
of these e.-ises, previously to their termination, ab- 
scesses form in the direction of the vessel below nr 
above the ligature ; while, in other examples, such 
collections of matter are not observed.* In short, 
the dtaiiger.s arising from an inilaiiiniation of the in- 
ternal coat of the veins form the most serious ol)j<*c*- 
tion to the old manner of operating for the cure of 
varices. 'J’lie occasional subsequent attack of thw 
membrane by inflammation, followed by a fever of 
a very serious nature, rendf?rcd several judieious sur- 
geons doubtuil of the projiriety of continuing tlie 
practice. Certain rellectioiis, however, induced Mr 
Hrodie to suspect, that the same ill clfects would not 
follow' a similar opiTatiou upon the branches tlicm- 
.selves. He r€?marks, that “ where the whole of tlu/ 
veins of the leg are in a state of morbid dilatation, 
and the di.stress produced by the iliscase is not re- 
ferred to any jjarlicular part, there seem to he no 
veasoiiable expectations of* bonifil, except f'roin the 
uniform pressure of a well-aj)plied bandage. I»i»t, 
not nnfreqnently, vve find an ulcer which is irritable 
and dUfieult to heal, on account of its connection with 
some* varicose vessels ; or, without being accom- 
panied by an ulcer, there is a varix in one part of 
the leg, ])aiiifiil, and perhaps liable to bl(‘ed, vvliile 
the v'cins in other jiarts are nearly in a natural state, 
or, at any rate, are not the .source of particular iin- 
caKiiiess. In some of tlie.sc cases (says tliis gentleman), 

1 formerly a})plied the caustic potash, so as to iiiaki' 
a slough of* tlu; .skin and veins beneatli it; but J 
found the ridicf, which the ]^a(icnt cxjx'rii iiced from 
the cure of the varix, allbrded but an inadequate 
compensation for tlu* pain to whieh lie was snli- 
jected by Ji.; ii‘.e of the caustic, and tiu' incon- 
venience arising from the tedious Juallng of tlu* 
ulcer, &c. 

^Mii other cases, 1 made an incision with a scalpel 
through the varix, and the skin over it. This de- 
stroyed tlie varix as cfimplctcly as it w'as ilcstroyed 
by the c.iustic; and I found it to be preferable to the 
use of the caustic, as tlic operation occasioned less 
pain, and in consccjueiice of there being no loss id* 
substance, the wimiul wascieatrized in a much shorter 
space of time." Mr llrodie emjdoyed this nietlioil 
with advantage in several in.stances ; but he after- 
ward-, improved and siinplifled it as follows: It 

is cviflent (says he) that the extensive division of the 
skin over a varix can be attended with no advantage. 

On the contrary, there must be a di.sadvantiige in it. 


//• 

\ 


* See Travers On Wounds and Ligatures of T fins, Surgicaf Essays, Part I.; Oldkiiow, in Edin, Med. 
id Snrtr. Jour, V'’ol. ; 11. Carmichael, in Transactions of the King*s and (Incun^s College of Physiciuns, 
•) 1 . 11 .^' 
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Surpi'ry. .is .1 certain tlyiio will nccess«irily be required for the 
cicatrization m the external wound. The iinprove- 
nient con.si.stfl in this: the varicose ve.s.sels .'ire coin- 
])let(‘ly divided, while the skin over them is presei v- 
cfl entire, with the exception of .a moderate puncture, 
w'hich is necc.ssary for the introduction of the in.strii- 
nient, with which tlij incision of tlie veins is effected.’' 
I^or this operation, Mr Hrodie has generally em- 
ployed a narrow sliarp-jiointed bistoury, slightly 
curved, witli its cutting edge on the convex side, 
f laving ascertained the precise situation of the vein, 
on* clii.ster «)f veins, from which the di. stress of the 
p.'itient appears principally to arise, he introduces 
the point of the liifltoiiry through the skin, on one 
side of the varix, and passes it on between the .'skin 
mid the vein, witli one of the flat surface's turned 
fiO’wards, and the other backwards, until it reaches 
the op])osite .side. IJe then turns tiie cutting edge 
<if the bistoury backwards, and in withdrawing tJie 
instrument the division of the varix is effected. The 
p.itient i.s to be kept (|uiet in bed for four or fiv<i 
diiys after the operation, and the baiulage and other 
drc'.'jings removed with the utmost care and geiitle- 
ne.ss. Jn none of the casea in which Mr Brodie liad 
ojjiM'iited at the time, when he piibli.'>hed an account 
<d'llic plan, had the operation been followed by in- 
damniation of the coats of the divided vein.s. The 
^Tcaniples, for which the iiietlu'd is eonsidered by him 
ndvi.sable, are not those in w’hich tlie veins of the 
leg generally are varico.se, or in which tlie patient 
has little or no inconvenience from the eoin]>laint ; 
but tho.se in winch there is coii.sidcrable pain referred 
to a particular varix ; or in which hemorrhage is liable 
to take place Irom the giving way of the dilated vc.s- 
sel.s ; or in which they oce.'ision an irritabh' and oh.sti- 
n.-itc varicose ulcer. (A/tv/. Chir, Tram. \'ol. VJI.) 

• If Anijwur. Many u.scful additions luigJit be made to what 
■ 'll. is? stated eoneerning aiiiputiilioii, in the former 

Article ; but we niu.st confine our remarks to a few of 
the mo.st intere.stiiig thing.s, on wdiicli the geniu.s and 
industry of modern surgeons have been biMieficiully 
exerted in this part of practice. Every person accus- 
tomed to see much of surgery knows very well, that 
il is frequently a matter of greater dilliciilly to under- 
st.and preei.sely when amjiutitimi oiiglit, or ought 
not to he performed, than liow the oper.iLi.m is to he 
done ; and certainly a more im])ortaiit que.stion, with 
reference to the jiatient’s .safety, and his iutiire erip- 
plerl or nnniutilated condition, cannot be imagined. 

Compound iV.'ictiires of the thigh Irom gunshot vio- 
lence are injuries, in wliieh the ])rompt })erforni.inee 
ol‘ amputation is frecpieiitly the only ehaiiee of pre- 
.serving lile. However, in these examples, the ur- 
gency fnr the oper.'ition varies. According to Schniiir- 
ker, all gunshot fractures of the miildle jind up- 
per part of the femur are attended with very great 
danger. But, says he, if the fiMcture be .situated at 
the lowest part of the bone, tlie risk is considerably 
le.'is, the iuu.seles here not being so powerful. In 
such a ease, therefore, amputation should not be per- 
formed bi'fore every other means has been fairly 
fried; anil very frequently lie trctited iVactures of 
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this kind with sucec.s.s, though the limb .sometimes Sr.r^('r3. 
continued still*. Of course, lliese remarks iriiplv, 
that, in addition to the mere solution of eniuimii- 
ty in the bone, the .soft part.s arc not extensively con- 
tused and lacerated, nor the l)ono vei*}' much sma.sli^ 
ed ; circumst inces which, .as far as our experience 
in military .-iiirgcry e.vtends, would form a just ria- 
fcon against any attempt to save the limb; as the de- 
lay would neitlier be attended with success, nor leave 
a .second opportunit}' of ampuUiting with an equal 
cli.anee of rc.seuing llu* patient from danger. \Vh(;ii 
the bone was coiii|)lete]y fractured, nr .sjilintcrcfl bv 
a ball ,*it its middle, or above that point, Seinmickcr, 
very judiciously, never w'aiti'd for the bad .symp- 
toms to conmieiiee, but amputated b'‘fbro llu y h.ul 
had time to originate; and, when tin* ojier.itioii w s 
done early enough, mo.st of his patients were .s.ived. 

On the contrary, when the operation liail la in dc- 
layetl some d:i}s, and inflammation, .swelling, ;iiid 
fever had come on, the issue was iniieh Je.-. fortu- 
nate. The correctness of the opinion of tlii.> expe- 
rienced .surgeon is confirmed by the valuable te^lf- 
inony of our army Mirgcfins^ who had opporliiiiilij -, 
in the cour.se of the late war, of .seeing in. my of iIiom* 
severe giin.shot injuries of the thigh. In ji.irtlcul.i,-, 
the following observations upon llic ])oint under 
consideration, delivered by Mr (liithrie In his Tna- 
Use on Gunshot arc entitled to the grt*ale> • 

attention. “ 'flic danger and dlfficully of cure, .u- 
tendant on fractures of tlie f*mnr from gijnsii(»t 
wounds," say.s he, “ dcpeMid mueh on the p.;rl o * 
the bone injured, aiul, in the eoii-.itlcr;uion o^' 
the.se circnm.stanees, it will be ineful to iliiide it in- 
to five parts. Of these, the head and luck, inclii<|- 
ed in the cajisiilai* ligament, may be eonsiden'il tlie 
first; the body of the hone, which iiia\ hi* divided 
into three parts; and the spongy porliiai of the lower 
end of the hone, e.xtcrior to the ca]).‘'u)ar ligarnint. 
forming the fifth part. Of tlie.se, tin* Ir.ieliires of 
the first kiiul are, I believe, .dwiiy^ ultimately f.it;i], 
although life may be jiroloiiged for .some time, 'fhe 
upper third of the body of the bone, if badly frac- 
lured, gLMicrally eanse.s death at the end of six or eigfit 
weeks of acute sidreriiig.* 1 have fewcHa])e, and 
then not with an u.scful limb, that had been badly Irac- 
liired in the niiildle part Fivietures of the low it or 
fifth divi.sion are in the ne.xt degree daiigercu.*,, as 
they generally affect the joint; and the lea^t dan- 
gerous arc Iraeluros of tiie lower tliird of ilic !)0(b 
of the bone.” W itii re.spect even to these, Mr (lutir- 
rie also admits, that, when there i.-s iiiiieh shattered 
l)onc, the danger i.s grea.t; so that a tlilgli fra'iiireu' 
by gunshot, even without particular injury of the 
soft parts, is one of the ino&t dangerous kinds of 
woiiiuls tliat ever occur 

The very important maxim in imhtary surgery 
iiov\ completely .settled b}' the general .T.sent of e\ery 
experienced army surgeon, namely, that, when a limb 
is so injured as to leave no rational ehaiiee of ulti- 
mately preserving it, amputation should he perform- 
ed without delay, before inflanimatioii, fever, and 
other iKid symptoms originate. Tlii.s rule is parti- 


* None of the cases of tills kind which fell under our own observation lasted so long. 
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Surj.:ery. culnrly applicable to the caNCs o!' compoiuul fracture 
of the femur above spccifu'd as requiring the opera*^ 
tion. 

Another kind of injury, urgently demanding tlie 
immediate performance of ainjuitatiun, is that in 
which a consid(*riible portion of the wlude thickness 
ol*a liin!) lias been carried away by a cannon-ball or 
l)Oinb. Tlw necessity of this practice was ineulcaletl 
by M- Faiirc himself, in former days one of the chief 
o])ponents of operating in the c'arly stiigc /of gunshot 
injuries ; and it is stnmgly in.sisted upon in the va- 
luable writings of Schinucker, Larny, ^S.e. 

WJieii a body, projielled by the e\ph>siiai of gun- 
powder, strikes a limh so as to sma"!! the bones, and 
violently contuse, lacerate, and deeply tear away the 
.soil Jiarts, amputation ought not to lie delayed. If 
llie c»peratiiiii he juit olf, all the injured part>« will 
*soon he attacked with gangrene, and the eoiistilu- 
tion lie so generally and severely disordered, that a 
second opp«)rtunity of removing the limb will hard- 
ly he artorded. It is hut justice to the memory of 
Mr Faiirc to mention, that tin's was a kind of case, 
which he particularly pointed out, as requiring the 
operation without the least delay. 

If a similar Ixxly wc‘re to carry away a great mass 
of the soft parts, and the principal vessels of a limh, 
without fraetiiriiig the bone, immediate amputation 
is proper. Mr (iiithric also lays it down as a rule, 
to operate without lo.ss of time, vlieii tin* artery and 
vein on the inside of the thigh are injured, even 
though there should he no Iraetnre. TJiis gentle* 
man likewise approves of tile same ])ractice, when a 
W'ound of the femoral artery acconqianies a Iracture 
<»f the thigh-bone. 

Another cas<», dcniaiiding the iininedia^^e perform- 
ance of amputation, is where a grape shot has .struck 
the thick part of a limb, broken the Ixinc, divided 
and torn the muscles, and destroyed the principal 
nerves, witliout iiiUTfcriiig, however, with the main 
iirlery. Mr diithric .«ays, tliat if a cannon-shot 
strike the back part of {he thigli, and carry a\^ ay 
the imiscular part behind, and with it the sciatic 
nerve, amputation is recessary, even though the 
bone be unhurt. In thi.s ca.se, lie would not make 
a circular incision, but save a Ilap from the fore part, 
or sides, to cover the hone. 

If a spent cannon-ball, or one that has been re- 
flected, should strike a limb obliquely, w'ithout pro- 
ducing a solution of continuity in the skin, as often 
happens, the parts which resist its action, such as 
the bones, muscles, tendons, aponeurose.s, and ves- 
seLs, may be cruslicd and lacerated. Here, if the 
bones should feel through the soft parts as if they 
were smashed, and a kind of fluetuation indicate the 
rupture of the large vessels, amputation should take 
place without delay. The real state of the jiarts un- 
der tile skin, however, should first be exenmined by 
means of an incision, whicli, wh<*ri the principal ves- 
sels and the bones liave escaped injury, will be of it- 
self adequate to afi'ord relief, by U'tting out the large 
quantity of extravasated blood generally found in 
such cases under the integuments. 

When the articular heads of the bones are much 
broken, especially those which form the joints of the 
knee or foot, and the ligaments are lacerated, imine« 


diatc ainpiitalion is tlic right practice. ^Fractures of Surgery, 
the patella, without injury of the other bones, will 
sometimes admit of delay. Even cxtcn.sive sword 
wounds of the elbow joint are allej^cd by Baron 
Larrey to demand immeiliatc amputation. 

'ilie common doctrine in the treatment of mortifi- 
cation has always been, not to attempt amputation 
until the slippage of the disorder is denoted by tJie 
appearance of a red line on the margin of the living 
skin. However, the observations of Baron Larrey 
tend to prove that this maxim, if acted upon in eases 
of mortification from gunshot wounds and external 
injuries, would be jirodiictive of the worst conse- 
quences, and leave the patient hardly a ])ossibility of 
rceovery. On the contrary, he .strongly urges the 
speedy performance of the operation, even tliougli 
the mortification he yet in a spreading state. It wrij: 
i’ormerly imagiiieil that the stump would always be 
attacked witli gangrene, if uinputatiori were done 
under these circumstances ; but modern experience 
contradicts this oj>iiiion, and some observations, made 
by Mr La\^r(:ncedn this point, wdll be found to cor- 
roborate the view of the subject given by Larrey. 

CJ^f'r, Ttfitix. \'ol. VI.) 

'riie e.st'ihlishment of the propriety of the severe 
ojieration of .‘imputation at the hip-joint; the deter- 
mination of the circumstances under which this at-' 
tempt to save the patient should be made ; and the 
settlement of the best manner of pirforiiiiiig the ope- 
ration, are also some of the ii‘'efid results of the at- 
tention and zi*;i], with which the practice of surgery 
lias been cultivated in modern times. As there are 
iin(|uestionably some descrijitions of injury where 
life must inevitably lie lost if this proceeding be re- 
jected, and exjierieiice jiroves that it sometimes an- 
.swers, an important consideration is. What cases 
are most proper Ibr it ? Here we fully agree 
with Dr Thomson, that the examples in which it Ui 
particul.’irly called lor, and wlierc no delay sliould 
be .sufiered, are those in which the hi'ad or neck of 
the thigh-bone has been fractured by a musket-ball, 
grape-shot, or small jiiece .shell. Larrey thinks 
tlie ojicratioii proper where the thigli has been shot 
off high lip, or where the lemur and soft parts near 
the hip have licen broken and extensively laecrated 
by a cannon-ball or shell. Under such cireu in stances, 
however, the operation, though pcriiaps the only 
chance, must almost always fail, because injuries of 
this description occasion n sliock to tlic constitution, 
of which the patient mostly sinks cither inimediaU*- 
ly or in a few hours. There have now been at least 
three successful amputations at the hip-joint; the 
first was (lone by Larrey, the second by Mr Brown- 
rigg, and the third by Mr Guthrie. All the examples 
were gunshot injuries, the only cases, we believe, in 
which the operation is ever justifiable. For further 
observations on this subject, the reader may consult 
Cooper's Dictionary ry Surgery, where will be found 
a description of the various methods of operating, 
and a detail of tlie reasons for or against all the dif- 
ferent modes which have been ^iroposed. 

Amputations, in general, have been of late years 
much improved by tlio rejection of the large clumsy 
ligatures, which w'ere formerly used ; whereby con- 
Milerablc irritation was kept up^ union by the first 
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^rgt'ry. intention materially prevented, tlie formation of 
lar^e abscesses promoted, and secondary hemor- 
rhage rendered iniich more frequent, than at the 
present time. Mr Ijawreuce adopts the plan of 
tyiiif^ the vessels with fine silk ligatures, and cut- 
ting off the ej^s as close to the kiicjt as is consistent 
with its security. Thus the extraneous matter in 
the wound is reduced to the insigniiicjint (juantity, 
which forms the noose actually surrounding the ves- 
self and tlio knot by which that noose is fastened. 
< )f the silk wliich he commonly employs, a portion, 
auilicicnt to tie a large artery, when the ends are 
cut ofl‘, weighs between and * grain ; a si- 

milar portion of the thickest kind weighs of a 
grain, and of the slenderest rr'iT* ' 

Afr Lawrence observes, that the kind of silk twist, 
which is commonly known in the sIio])s by the name 
of dentists* silk, and which is used in making fi.>»hing 
lilies, is the strongest material, in proportion to its 
swe, and, therefore, the best calculated for the piir- 
jiosc, which re(|uii'es considerahh* force in drawing 
the thread tight enough to divide the fibrous and in- 
ternal coats of’ the arteries. This twist is rendered 
very Iiard and stiff by means of gum, which may be 
removed by boiling it in soap and water ; hut the 
twi.-,t then loses a part of its strength. The stoutest 
twist which LawTcncc uses is a very small thread, 
compared with ligatures made of inkle. 'I'lie 
quantity of such a thread necessary for the noose 
and knot on the iliac artery weighs of a grain ; 
or, if the gum has been removed, about g\.. 'fhis 
gentleman's experience fully proves, that there 
is no danger of these ligatures cutting complete- 
ly through the vessel, as certain surgeons ha\e 
apjirchonded. Some objections have been urged 
against the praeticc, on the ground of its giving 
rise occasionally to little festerings^, and even to 
ill-looking abscesses ; Imt, it is justly remarked 
by Mr Lawrence, in reply to these objections, 
that as they are not accompanied by any de- 
scription of the nialerials, or size of tlie ligature, 
nor liy any details of the unf.ivonralile cases, w’e 
cannot judge wlietlier tiic events alliuh*d to are to 
be attributed to the method it&ell*, or to the way in 
which it was executed. (Med. Chir, Tirnts. Vol. 
VJ.) In a paper of later date, he says, his further 
experience has confirmed the usefulness of the me- 
tliod ; that, by diminishing irritation atid infiainma- 
tion, and simplifying the process of dressing, it very 
materiully proinot(‘s» the comfort of the patient and 
the convenience of the surgeon ; while it has not pro- 
duced ill consequences, or any unpleusunt effect in 
tile eases which have come under his own observa- 
tion. The small knots of silk generally stqianitc 
early, and come away with tlie discharge ; where 
tile integuments liave united by the first intention, 
tlie ligatures oflen come out rather later with 
very trifling suppuration, and, in some instances, 
tliey remain quietly- in the part. (Op. cil, Vol. 
VIIL) 

Syphilis. In relation to syphilis, tlie judicious and impartial 
investigations of modern surgeons have succeeded 
ill dispelling a considerable imnibcr of erroneous 
doctrines formerly entertained respecting tliis intri- 
fvite and perplexing disease. Amongst other things, 

Mr Hunter inculcated, that the venereal matter. 
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when taken into the constitution, produces an irrifa- 
tion, which is capable of being continued, independent 
of the continuance of absorption, and the constitution 
has no power of relief; therefore, allies venerea con- 
tinues to increase.*’ The same criterion was proposed 
by Mr Aberiicthy, \i ho states, tliat the ‘^constitutional 
.symptoms of the venc'rcal disease are generally pro- 
gressive, and never disajipear, unless medicine bi* 
employed.** And, notwithstanding some dissent 
may be traced in both old and recent writers, from 
the belief that mercury was absolutely essential to 
the cure of syphili.s, and an opposite conclusion 
might easily have liecii ni.ide from a review of tlu* 
whole history of the .subject, including the practice 
of fi rmer and present times ; still the contrary hyjKi- 
the.sis was what was always taught in all the great me- 
dical school.-> of thi.s country, even till within the last 
few years. Ihit this nii.sukeii notion no longer pre- 
vails ; and no fact'i an; more completely established, 
than tliat iiicrt ury, however useful it may frequent- 
ly lie in the treatment of this di.-icase, is not ab.so- 
liiti'Iy necc-ssar} for the cure cither of the primary 
or sccond/ii*}' symjitonis ; and that the disease, so far 
from always growing worse, unless mercury be ad- 
iinnisterc<l, ultimately gets well of itself, without the 
aid of this or any other medieine. If any man yet 
doubt the general truth of this stitement, let him 
impartially consider the many facts and arguments 
brought Ibrwavfl in proof of it, in the writing.s of 
Dr b erginsson. Dr lleiinen. Dr Thomson, Mr 
Rose, Mr (Jiithrie, Mr Bacol, and others. In short, 
if there be such a .•sceptic now living in thi.s coun- 
try, let him peruse the returns iiiadc by the sur- 
geons of the wholi* British army ; let him consider 
the evidence of tlu* surgeons of other countries, 

O'^pccially that of Cullericr, who annually demon- 
strates to his cla.^s of pupils the cure of venereal 
ulcers without mercury ; and the testimony and 
practiec of the (ierm.-.ii surgeons, who were attach- 
eil, during the w.'ir, to rcgim.Mits of their country- 
iiu’ii ill the British service. The fact is, therefore, 
iiidispulublc, that the venereal disease, in all its or- 
dinary and diviTsified forms, i.s capable of a sponta- 
neous cure ; and, eonseipieutly, that the question, 
whether a disease is syphilitic or not, ran never lie 
determined by tlie eireunistaiice of the eomplaint 
yielding, .and htiiig pcnnanontly cured, without the 
aid of mercury. Yet, as Mr Ruse has ol).served, the 
.supposition that .sypliilis did not admit of a natural 
cure, and that mercury was the only remedy that 
had the power of de.stro3'iiig its virus, was of late 
.so much relied upon, that, w here a di.sease h;id been 
cured without the* u.^c f»f that medicine, and did not 
afterw'ards return, — such i'act alone, whatever might 
have been the syinjitoiiis, was regarded as siiflicient 
proof, that it was not a case of syphilis. And, as 
the same writer vi'iy jiicliciousl}” remarks, tlie refu- 
tation oftIie.se notions is of considerable importiance, 

" not so inucli in icferciicc to the treatment of 
syphilis, under common cireumstanccs (for the 
strikingly good eflects of mercury will probably not 
render it advisable, in general, to giv’c up the use oi‘ 
that remedy”), as to the change it will produce in our 
views of the diagnosis of the disease. The distinc- 
tion, which lias engaged such a share of attention of 
late years, and which is evidently so important be- 
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"'.ir . !v. tween syphilis and syphiloid diseases, has been made 
to depend so niiieh on the former admittinjr of no 
cure, except by inercuryi that, if this jirinciplc 
slpiiild l)e found to be erroneous, the difficulties 
Which h;'.\c attended it will be in u great measure 
explained. (Med. Chir. Trans. Vol. VfIL) 

J)r I'Vr^Fi sFiii assures us that, in Portugal, the 
di>(‘.ise. in its primary state amongst the natives, is 
( iir.ibh' without mercury, by simple toj)ical treat- 
iiieiit ; that the aiitisyphilitic woods, combined with 
-i.ihinfle:., are an adecpiate remedy for constitutional 
s\iiiploms; and Unit tlie virulence of the cliseaK* 
luis there been so innch initig.ated, that, after rim- 
ningaciTtain course fcommoidy a wild one) through 
tile re^peetixe orders of parts, aceiu'ding to the 
known laws of’ its jirogress, it exhausts itself, and 
LTase.*! sjxjiitaneonsly. [Op. cit. V’ol. IV.) The con- 
ciiisioii to which the writings of Mr Pearson led, 
long hefijiv reeent investigations began, was, that ve- 
Jiere;d sores might bo benefited, and even healed, 
under the ir-e of several inert insignificant medi- 
eines. Ihil, amongst modern writers, w'o find Dr 
C'liillerlmek one of the earliest in distinctly asserting, 
lliat the healing of a sore xvithout mercury was no 
te-'t of its not lieiiig venereal. (Ucnuuh on the Opi^ 
nion^ oj the lair J. fjunlrr, \ It curious to ve- 

inai'k, that this important Initli is reiuh*re(l conspi- 
cuous in the treatises of iMr Pearson and Dr Chit- 
lerbuek, though both tliesi* gentlemen were, at tiu? 
time of their publishing, as inueli advocates for full 
mereunal courses as <*an w'ell be eoneeived. But, 
although the whole history of sypliilis, and of the 
effeets <»f various articles of the materia niediea, if 
carefully reflected upon, must liave led to the above- 
mentioned inference; the truth w^as never placed in 
i^uch a view as to eonimand the general belief of all 
the most cNperiencc'd surgeons in tin's and other 
cniiiitriis of Kurope. It is not meant, that the truth 
V.-..S not seen and remarked by several of the older 
writers; for that it was so any man may eonvinee 
himself by referring t<i tlieir works. But it is to be 
niulerstood, tliat a great deal of indecision could 
never be niiouiieed as long as pn-judiees interfered 
w ith the only rational plan of bringing the (piestion 
to a final settlement ; W’c mean that o-f instituting 
i\periments upon a large and impartial scale, open 
to tin* obstTvalioij of iiiinicrous judges, yet, under 
sudi lontrol, as insured the rigorous trial of the iioii- 
mereurial treatment. Nor could .such investigation 
be so well made by any class of ])ractitioners as the 
army surgeons, whose ])utients are mimeroiis, and 
obliged to follow strictly the treatment ])rescribed, 
without any j)owcr of going from hospital to hospi- 
tal, or from one surgeon to another, as caprice may 
dictate ; or of elutling tlie observation of the medical 
attendants after a seeming recovery. 'J’o us it ap- 
])ears, lliat the most important and cautious docu- 
ment yet extant, on the tw'o (|uestioiis of the po.s&ibl- 
lihf and iwpcdienaj of curing the venereal disease 
without mercury, is the paper of Mr Rose. For, 
let it Jiot be assumed, that, because the army sur- 
geons find tlicxenereal disease curable without mer- 
cury, they mean to rceonmieiid the total abaiidonmeiit 
of diat remedy for tlie distemper, any more than 
lliey would argue that possidiiitt/ and c.rpcdie?icfj arc 
in 


synonymous terms. At the time when Mr Rose Sur^erv. 
published his observations, he had tried the non- 
mercurial treatment in the Coldstream Ueginicnt of 
Guards, during a year and three cpiarlers, and liad 
thus succeeded in curing all tlic ulcers on the parts 
of generation whicfi he met with ij||^that period, 
together with the constitutional symptoms to which 
they gave rise, “ I may not be warranted in as- 
serting,^* .says this gentleman, that many of tlicse 
WTre venereal, but, undoubtedly, a consideraiilo 
number of them had all the appctirances of primary 
sores produced by the venereal virus, and arose 
under eireiimstances where there had been at leasst ,i 
possibility of that virus having been a])plicd. Ad- 
mitting lliat there is nothing so cliarncteristie in a 
chancre as to furnisli incontrovertible j)roof of il» 
njitiire, it will yet be allowed, that there are many 
synifitom.s common to siieli sores, althoiigli not en- 
tirely peculiar to tliem ; and whenever these are met 
with, there are strong grounds to suspect, lliat they 
are the I'll'ccts of the sypliilitic virus. In a .sore, 
for insta..ee, appearing shortly after a suspieious 
connection, wdiere there is loss of substance, :• 
want of disposition to granulate, and an indurated 
margin and liase, there is eerlaiiily a probability of 
that iioison being present. Amongst a luimbiT of 
cases of sueli u description, taken indiserimitiateJy, 
tlie probability oi’ some being venereal is materially 
increased, and must at Iasi ajiproaeli nearly to a 
certainty. (.)ii this principle, some of the sores Iiere 
refern'd to must Iiave be<‘n venereal, 'fhey were 
also seen by dill'event surgeons, on whose jiulgment 
1 would n‘ly, who agreed in considering many of 
them as well-marked cases of true chancre.** 'J'he 
men thus treated were examined almost every 
w’oek for .i consirlerable lime after their apparent 
cure, both that the first approach of ennstitu- 
tioiial symptoms might be observed, and tliat any 
deception Irom an underhand use of mercury might 
be guardeil against.*’ In Mr Rose’s practice, all 
idea of sjieeifie remedies was entirely laid aside. 

*J’he patients were usually confined to their beds, 
and such local ayijdieations were employed as iJie 
apjiearanres of the sori-s seemed to indicate. Ape- 
rient ini'dicineR, antimony, bark, vitriolic acid, and 
oecusioually sarsaparilla, were administered. Upon 
an average, one out of every three of the sores, tbiia 
treated, was followed by aomc form or another of 
constitutional affection; this was in most instances 
mild, and sometimes so slight^ that it would have 
escaped notice, if it had not hven carefully sought 
for. 'i'he constitutional symptoms were evidently 
not such as could be n^garded as venereal, if we give 
credit to the commonly received ideas on the sub- 
ject. C’arics of the bones, and some of the least 
equivocal symyitoms, did not occur. In no instance 
w'as there lliat uniform progress, with unrelcntijig 
fury, irom one ord(*r of symptoms and parts nfl[’ecte(I 
to another, which is considered as an essential cha- 
racteristic of true syphilis. Tlie constitutional symp- 
toms also yichled without the aid of mercury ; and 
frecjiiently, primary sores, corresponding to what 
lias been called the true chancre with indurated 
base, were cured in this manner ; yet without being 
follovveil by any secondary symptoms, Wc arc also 





Surgery. Inforrifed/ that sereral cases occurred of a dtister of 
ill-couditiohed sores over the whole inner surfa^' of 
the prepuce, ^nd behind the corona glandis ; and 
also of a circle of small irritable sores, situated on 
the thick^ed and contracted ring at the extreme 
margin of the prepuce. These occasionally produc- 
ed buboes. None of the sores of this description 
were followed by any constitutional affection. Mr 
Hose bears testimony to the ill effects of mercury 
and stimulants' in cases of pliagedenic ulcers, and 
confirms an opinion, not uncommonly prevailing, 
that they are seldom followed by seconclary symp- 
toms ; which opinion, perhaps, ought to be qualified 
with the condition, mentioned by Mr Guthrie (Med. 
Ckir. Trans* Vol. VIIL), that no mercury be given; 
for, in this circumstance, secondary symptoms are 
more frequent. 

But, although the fact of the possibility of curing 
every kind of ulcer on the genitals without mercury 
is now completely established, and it is of great im- 
portance with regard to the removal of an erroneous 
doctrine concerning the diagnosis, and also in en- 
couraging practitioners even not to be frightened 
into the use of mercury, when the patienfs constitu- 
tion is in an unfavourable state for its exhibition, or 
the cose is of a doubtful nature ; yet, the expediency 
of the non-mercurial practice must evidently be de- 
termined by other considerations ; the principal of 
which are, the comparative quickness of the cures 
effected with or without mercury ; the comparative 
severity and frequency of secondary symptoms ; and 
the generally acknowledged fact, that a syphilitic 
sore is not indicated, with any degree of certainty, 
by its mere external appearance, or, indeed, any 
other criterion. For the consideration of the evi- 
dence 0X1 these, and various other points connected 
with the present subject, we must refer to the last 
edition orCooper’s i^urgical Dictionary^ from which 
many of the foregoing remarks are selected. 

In the former article, a short section will be 
found upon inflammation of the iris ; a disease upon 
which modem surgeons have bestowed all the at- 
tention which its importance required, and the re- 
sults, as might be expected, have been greater ac- 
curacy in the discrimination of tlie complaint, and 
much improvement in its treatment. The iris, next 
to the conjunctiva, is found to be that texture of the 
eye, which is most frequently affected with inflam- 
mation. It often becomes inflamed in consequence 
of surgical or occidental wounds of the eye-ball. A 
peculiar and characteristic iritis is generally suppos- 
ed to be one of the constitutional effects of syphilis. 
Scarcely any disease, to which the eye is subject, 
has a more immediate or rapid tendency to destroy 
vision. 

In the idiopathic iritis, as Professor Schmidt has 
remarked, besides the common symptoms of oph- 
tlialmy, certain changes happen at the very com- 
mencement of the case, indicating the seat of in- 
flammation. The pupil appears contracted, tlie mo- 
tions of the iris are less free, and the pupil loses its 
natural bright black colour. The brilliancy of the 
colour of the iris fiides, and the part becomes thick- 
ened and puckered, with its inner margin turned 
towards the crystaUine lens* The change of colour 
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happens first in the les«r pvde of the iris, which 
becomes of a darker hue ; and aft^wards in the 
greater circle, whidh* turns green, if it had been, 
grdyish or blue ; and reddi^, if it had been brown 
or black. The redness accompany ing these changes 
is by no means considerable, and is at .first confined 
to the sclerotic coat, in which a number of very mi- 
ihite rose-red vessels are seen, running in straight 
lines' towards the cornea. In the words of Mr 
Saunders, the vascularity of the sclerotica is verv 
great, whilst that of the conjunctiva remains much 
as usual, the plexus of vessels lying within the Utter 
tunic. The inosculations of these vessels are nume- 
rous,' and at the junction of the sclerotica with the 
cornea, they form a kind of zone. Here the vessels 
disappear, not being continued over the cornea, as 
in a case of simple ophthalmy, but penetrating the 
sclerotica in order to reach the inflamed iris. The 
irritation of the light is distressing, and the patient 
is much annoyed by any pressure on the globe of 
the eye, or by the rapid or sudden motions of this 
organ. Considerable uneasiness is felt over the eye- 
brow, and acute lancinating pains slioot through 
the orbit towards the brain. The pupil loses its 
circular form, becomes somewhat irregular, and pre- 
sents a greyish appearance. When examined with 
a magnifying glass, tins appearance is found to be 
produced by a substance very like a cobweb, occu- 
pjring the pupil, and which ciin soon atUrwxirds be 
distinguished, even without the aid of a glass, to be 
a delicate flake of coagulable lymph, into which the 
dentations of the irregular margin of the iris seem 
to shoot, and at these points adhesions are apt to be 
formed. In consequence of the.se adhesioiis, the 
patient, whose vision has been all along indHkinct, 
now complains of being able to sec only on one side, 
or part of an object, i.ymph is next deposited on 
the anterior surface of the iri.'^, and between the iris 
and the capsule of the lens, and of\en in such quan- 
tity, that it extends through the pupil, and hangs 
down to the bottom of the anterior chamber. If 
this process is not checked, the pupil becomes en- 
tirely obliterated, or the iris adheres to the capsule 
of the lens ; a very small opening only being left, 
which is usually occu]iied by an opaque portion of 
the capsule, or of organized lymph, and the patient 
is quite blind. 

Schmidt, Beer, and many English surgeons, be- 
lieve one form of iritis to be syphilitic. The affec- 
tion of the iris may be accompanied with other 
symptoms of lues venerea, or it may take place sing- 
ly belbre any of these have appeared. A pale red- 
ness, all round the cornea, is the first symptom per- 
ceived in the syphilitic iritis : it is at first confined 
to the sclerotic coat, but the conjunctiva very soon 
participates in it, mid afterw.^rds is the reddest of 
the two parts. However few the vessels may be 
elsewhere, there is always a broad zone of them all 
round the cornea. The redness is also described as 
having a peculiar tint, being brownish, something 
like the colour of cinnamon ; or, as Mr Travers ex- 
presses himself, having a brick-dust, or dusky red, 
instead of a bright scarlet hue. The lymph, he 
says, is compact, and brown, and intimately adhe- 
rdnt to the iris, instead of being curd-like, loose, and 
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of the iSbnicsii'ow fcrowe hazy, with- 
OMt l^iiig ai\y point actually , opaque. The pupil 
bppjWea csbniracted, and the Jrie jmited in its tno- 
tiona^ as in common iritis; but the pupih instead x>f 
{lii^serving its natural situatiohj is urawn in the dn 
rection upwards and inwards, towards tlie root of 
the nose, and is irregular. 'J'he iris also loses its 
natural colour, and projects forwards. An aggra- 
vation of thf symptoms always takes place towards 
evening ; the intolerance of light, and painful sensi- 
bility of 'wholie eye increasing, and a gush of 
tears following every change of light^and tempera- 
ture: ' At length, a regular nightly pain begins^ 
which is** extremely severe, and strictly limited to 
that part of the cranium which is immediately over 
the eye-brow. It reaches its greatest severity about 
midnight, and then diminishes till about four or five 
o'clock in the morning, when it ceases. A fler wards, 
one or more reddish-brown tubercles, of a s|)ongy 
look, arise either on the pupillary or ciliary edge of 
the iris, or on both of them, and grow rather fast. 
Sometimes little ill-conditioned ulcers are produced 
on the cornea, conjunctiva, or skin of tlie eye-lids. 
Even when the case tepninates in the most favoura- 
ble nuinner, the eye remains, for a long time, pecu- 
liarly sensible to tne influence of cold and moisture. 
In uie iritis, which appears in conjunclion witli 
eruptions, supposed to be connected with tlic abuse 
of mercury, the inflammation is less active, than in 
the other forms of iritis. The pupil is not much 
contracted, and lymph is less apt to be effused. 

' The principal danger of iritis is ascertained to de- 
pend upon the effusion of lymph, its quick organi- 
zatioii^the rapid formatioi\of adhesions between the 
iris and other parts, and the closure and obstruction 
of the pupil. Now, in modern practice, the manage- 
ment of the disease is much more successfully effect- 
ed than twenty years ago, when in truth the nature 
of the case was but incorrectly known ; and the 
great thing that has led to the improved treatment 
is the discovery of tlie fact, that mercury is one of 
the most effectual means of stop]iLng the en'iision, 
and promoting the absorption of lymph in the ad- 
hesive inflammation ; a fact which was first particu- 
lai’ly insisted upon by Dr Farre. 

In idiopathic iritis, before lymph is effused, the 
means most likely to do good arc copious bleeding 
and cathartics, followed by nauseating doses of tar- 
tarized antimony. This plan is to be assisted with 
leeches applied near the eye, and repeated accord- 
ing to the urgency of the case. When the inflain- 
mation stops in this stage, Saunders states, that the 
cure may be completed by covering the eye with 
linen wet with a collyrium of acetite of lead, and 
keeping the patient for some time in a dark room. 
Schmidt, however, condemns all cold applications in 
iritis as quite useless ; and he asserts, that the only 
admissible topical treatment consists in fomenting 
the eye with warm water. In the first stage of the 
disease, he says, blisters on the temple, or behind 
Ae ears, have little or no effect, though they are 
^Ametimes useful when put on the nape of the neck. 

• But no sooner is lymph effused, than the princi|)al 


akn^ /of the'^surgeon shqiild be to bring abcmt Jts Burfcty. 

■' aliprpdon- Of all remedies for this.purpose, none'**^^%'“^ 
answer so well as mercury, which is to be freely ex- 
hibited, so as to affect the constitutiob as quickly as 
possible. The ointment, or ]^U. hydrargyri with 
. opium, may be employed, and, in urgent eases, 
the mi^icine may be used both externally and inter- 
nally. In the second, or adhesive stage of iritis, 

Beer prescrilies calomel combined with opium ; ap- 
plies to the eye itself a collyrium, containing oxy- 
muriate of mercury, mucilage, and a consiiferable 
proportion of vinum opii ; and, when this application 
ceases to be effectual, hef has recourse to a salve, 
composed of two drachms of fresh butter, grains 
of red precipitate, and eight gridns of the extract of 
opium. Frictions over eye-brow once a day, 
with mercurial ointment, containing mercury, lie 
says, will also have great effect in producing the 
absorption of the effused lymph. The late Mr 
Saunders used to resist the tendency of the pupil to 
contract by means of the extract of belladonna; with 
which hc.snleared the eye-lids and eye-brows, or 
which lie diluted with water, and then dropped be- 
tween the eye and eye-lids* 

In the syphilitic, iritis, general bleeding is not 
considered so necessary as in idiopathic cases. 

Wlicn the iiain in the eye and head is, severe, 
leeches may be applied, and the bowels emptied. 

The nightly attacks of pain are to be prevented by 
rubbing a siiiiill quantity of mercurial ointment, 
with opium, just above the eye-brow, a short time 
before the pain is expected to begin, and then cover- 
ing the eye witli a folded piece of warmed linen. 

Mercury is to be employed so as to affect the sys- 
tem, either in the form of ointment, or of calomel 
pills joined with opium. 

The form of iritis, conjectured to proceed from 
tlie abu.se of mercury, or accompanying ambiguous 
eruptions of the papular sort, or such as are- not 
syphilitic, also requires a combination of the de- 
pleting with the mercurial plan. This circumstance^ 
in relation to the first of these cases, seems extraor- 
dinary, as involving the seeming inconsistency of 
mercury being both the exciting cause, and the anti- 
dote of the disease. But, thqugh iritis ems present 
itself, accompanied or connected with various sus- 
picious symptoms, and in individuals who have used 
considerable quantities of mercury, it cannot be said 
that mercury alone, that is, without the agency of 
some other additional causes, is really an exciting 
cause of iritis; or, if such assertion be made, the 
clear proof of the fact is yet wanting ; and here we 
should also be disinclined to receive, as such proof, 
any rare and solitary instance of an attack of iritis 
after the free use of mercury in a case of a totally 
different nature from syphilis, or syphiloid disease. 

Mercury cannot be supposed to render a patient 
insusceptible of iritis ; and, therefore, a few uncom- 
mon attacks after its administfation for liver com- 
plaints, or other disorders quite uncdnnected with lues 
venerea, or the many diseases resembling it and con- 
founded with it, would prove little 9 r nothing to the 
point. In the meanwhile, the good effect of mercu- 
ry ill tlie examples of iritis, supposed to arise from the 
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p«#7ioii8 abuse afil;, seeios to be esteUishedriri^ 
18 the information of most Talne to tlie^ prtmal 
surgeon, • * 

we shall eniimerate« amongst recent in* 
▼entions of great utUily in pra^ce^ the bed^ invent* 
ed by Mr E^le, for patients with accidents and dis- 
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apparatus for more ‘efteM «Ke npp^ J 

eatremity ; an eUecl, «if gtet oons^enOe in flrao* ^”7^ 
t^es of the'clavid^San<P 9 ^ injnries Of ’the bones 
about the shoulder; 
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lU^unduricii SURRY^ sn Iidmd English cOunty on the banks 
AMii Extent, of the Thaihes 4 ‘te^hich, on -its northern side^ it is 
separated from $mi31eto. On the west it is bound- 
ed by Berkshire lurid Hampshire ; on the south by 
Sussex ; and on the east by Kent. Its shape is an 
oblong, of moderate regularity, except on its north- 
ern side, whero considerable indentations are formed 
by the curvatures of the Thames. Its length, from 
cost to west, is about thirty-seven miles ; and its 
breadth, from north to south, about twenty-five. The 
area is 7^8 square miles, or 485, 1^0 statute acres, 
riipulation By the census of 1821, die houses were found to 
ana oivi- [jj. 6-t^7go, inhabited by 88^806 ^/anulies / of whom 
kiuiik. j 4 ^ 94*4 w rfe chiefly employed in agriculture ; 4G,8 1 1 
in trade, manufactures, or handicraft; and 27,051 
were comprehended in neither of diose classes. 
The number of persons was 898,658; of whom 
189,871 were males, and 208,787 females. From 
its vicinity to die metropolis, more than two-thirds 
of the inhabitants may be included in the numerical 
popuhition of London. Southwark, one of the 
suburbs to the capital, and the hundred of Brixton, 
adjoining to it, contain 267,99V inhabitants; and 
die other portions of the county are more thinly 
peopled than xhost parts of England. The divisions 
Mf€ thirteenhundreus; and the boroughsof Southwark 
and Guilford, comprising 146 parishes ; all of which 
are within the diocese of Winchester. 
race of the Ytio face of the country exhibits great varieties. 

( iiuniry. On the north, by die banks of the Thames, from 
Lambeth to Kgham, the richness of the highly im- 
proved country, die abundance of trees, the verdure 
of the meadows, the undulation of the hills^ with the 
numerous elegant private houses, all display the 
most pleasing marks of taste, wealdi, and comfort. 
The centre of die county is a range pf ciialk hills, 
much covered with thick underwood, intermixed 
with arable fields badly cultivated, and utterly des- 
titute of water. The south part, at the fiwt of this 
range of hills, is a flat clayey country, nearly impas- 
sable in the winter ; but covered with some of the 
best and largest oak trees that are to be found in 
die Island. The north-western part exhibits a con- 
siderable tract of the most sterile black headis that 
can exist; whilst, on the south-wnt, near Furiiham, 
is some of the most productive laiid in England. 
ProducUoni. The productions of agriculture are various; and, 
at a distance iVom the capital, scarcely differ from 
those of other districts in similar circumstances. A 
greater proportion of clover and of sanfoin is culti- 
vated on the hills, where there are no natural mea- 
dows, than in most other parts of the kingdom. 
Woad is also grown in the same districts very ex- 
tensively. It is commonly sowed wi& turnips, 
which are to be fed with sheep who will not touch 


that plant. It is‘ generally harvested! belbre the 
corn crops are ready for the sickle. Near London, 
the garden ground extends over several 
acres. The growing of plants, for the use of the 
druggists and perfumers, engages much aMntion'; 
and those gardens supply peppermint, lavender, 
wormwood, chamomile, anniseed, liquorice, Poppyy 
and other similar articles. Hops are extepsivdy cul*!^ 
tivated near Farnhajn, and are sold for h^^herpricftl 
than those of any other districts. ^ 

There are no minerals now rmsed in the county ; Mincraliana 
for, though iron is known to exist, and vfas fdriner- 
ly worked with charcoal, the improvements in che- 
mistry have fixed that operation to the coal districts. 

The fossil riches are valuable, especially ^fuller's 
earth, which is of the best quality, and m ^albiind- '' 
ance, and supplies the cloth manufacturers both in 
the west and north of England. Limestone is 
plentiful; and that,, as well as chalk, is converted 
into lime, upon a great scale, for the use of the 
builders of the metropolis. 1‘lie quarries of Mers- 
tham produce an excellent firestone; and the sand 
near Dorking and liyegate is in great request for 
making glass, hour-glasses, writing, and omer pur- 
poses. 

The manufactures are various and extensive; but, Monufac- 
being almost exclusively near the metropolis, may turcs. 
more properly be considered as belonging to Loiido 9 
than to the county of Surry. The principal of 
those .are breweries and distilleries on a magnificent 
scale. The tiinners, rope and sail makers, glass- 
makers, starch and hair-powder makers, and the 
preparers of vinegar and raisin wines, carry on large 
trades. A few miles farther from London, chiefly 
on the banks of the river Waiidle, the calico printers 
and bleachers have large establishments. 

All the rivers of this county empty themselves in- uivt r«, (’a. 
to the Tlmmes; the only navigable river, besides nals, and 
that fine stream which bounds it, is the Wey, on*^“*“^®***** 
which barges pass above Guildford into the Basing- 
stoke canal. The Mole is a beautiful small stream, 
celebrated for sinking into the ground, and at somO 
few miles lower again emerging; it runs to the 
Thames. The Wandle is of short course, but of 
great value, from tlic vast quantity of mill machinery 
which it keeps in motion, and the emplcwment it 
thus affords to several thousand persons, it rises in 
one spring near Croydon, turns a large mill within a 
few yards of its source, and runs nine miles before 
it joins the Thames. The Medway rises in Surry; 
but is a very small stream till it enters the eounty of 
Kent. The Loddon, a small river on the western 
border, is chiefly valuable for the supply of water it 
affords to the Basingstoke canal. That canid was 
one of the first executed in this part of the king% 
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that town fWmi the Tnamea ; and 
Buctijtts attendini^ it has fiut a stop to its 
(&iurned farther, as was ofiphafijr intended, 
canal runs jwalld to tne Thames ; but, 
tiy avoiding die sinoosities of that river and the 
whole of the metropolis, is expected to be benedcid 
to the xnhdbitants <ni the upper banks, bf conveying 
coals and other heavy commodities to them, from 
ships, a dieap :tete. Its entrance, from the 
Thames below London Bridge, has a fine bason, ca- 
ndle of cqistaining 100 sail m square-rigged vessels. 
Railroads haVe been constructed from Merstham to 
the ^hunes } but the project has not repaid the 
per^s^who have advanced the capital a siddcient 
interest to induce any farther attempts. 

Among the Roman antiquities of this county are 
•iHl intere8f«|||^ finnine way, which traversed it, and die remains 
wg jeetfc - ^^jiJch may still be traced near Dorking. The 
^es are still standing in the river Thames at Wal- 
ton, whidi were placed there by the ancient Britons, 
to impede the passage of Julius Ctesar. The vestiges 
of the encampments of the Romans may be distinctly 
traced al Bottlehill, at Wdtonhill, and some other 

? >ots. ^mong the antiquities of later date, are the 
dace of Lambedi, belonging to the see of Canter- 
bury; that of Farnham, belonging to the see ol Win- 
chester ; the remains of the Abbey at Croydon ; the 
Castle of Guildford ; Waverley Abbey, and some other 
Saxon edifices. The meadow of Runnymead, St 
Anne's Hill, the seat of the late Mr Fox, the park of 
Hichmondj and the terrace there, with tlie palace and 
gardens of Kew, are dl objects that excite a high de- 
gree of interest. 

The tides derived from this county are, Duke 
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Bejircscnu- of Richmond, and Loris of Surry, Guildford, and 
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Ondov^ : Two members are returned to the House 
of Commons from the county, and two each from 
the boroughs of Southwark, Guildford, Gatton, Rye- 
gate, and Haselmcre. It is difficult to say which is 
die county town. The electionh are held at Guild- 
ford, and the assizes once in the year; the other 
assizes are held alternately at Kingston and at Croy- 
don. The gaol is in the borough of bouthwark, and 
county meetings are generally convened at Lpsom. 

Chief Seata. The number of seats belonging to noblemen and 
gentlemen in this county is so great, as to forbid the 
noticing of even all those which in any other coun- 
ty would be deemed highly worthy of notice. The 
most remarkable are, his Majesty^s palace of Kew ; 
Claremont, Prince Leopold ; Clandon Place, Earl of 
Ott^w; Pepper Harrow, Lord Middleton ;Oat]and8, 
Duke of York; Painshill, LordCarhampton; Ockham 
Park, Lord King; Busbridge, H. H. Townsend, Esq.; 
Addington Palace, Archbishop of Canterbury; Rooks- 
nist, C. H. Turner, Esq. ; Nonsuch Park, S. Fanner, 
Esq. ; Gatton, Sir Mark W^ood ; Nork Jflouse, Lord 
Arden ; Betchworth, Right Honourable H. Goul- 
bourne ; Norbury Park, Joseph Dennison, Esq. 

Chief The chief towns and their population are. South* 

Towni. Work, 85,905; Croydon, 9264; Richmond, 5994; 
Cheitsey, 4279 ; Godaiming, 4098 ; Kingston, 
49(NI; Dorking, 3812; Farulttm, 3132; Guildford, 
3161 ; Ry^ate, 296L 
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. SUSSBik, ah English maritime county, bounded BouudanM, 
‘ DU the east by Kent, ,onr the north by that county 
and Surry, on the west by Hampshire, and on the ^*^*®**^"** 
sonth by ^e'^British Channel. It is of an oblong 
shape, being about seventy miles in length from east 
to west, aim no where more than twenty-six miles 
in breadth, from north to sem^ Its area is 1463 
square miles, or 926,820 Btalttte^ljfres. It is divided 
into six portions, called proviticiaiv Rapes, which are 
again divided into sixty-five bunareds, and contain 
313 parishes. The greater port of the coupty is 
within the diocese of Chichester ; but the deanories 
of Pagham and South Mailing, and All Saints in 
Chichester, form a part of the peculiar of the Arch- 
bishop of Canterbury. 

The number of houses in 18S1 was 56,283, inha- Population 
bited by 43,565 families; of whom 21,920 were 
chiefly emj^ytd in agriculture; 15,463 in trade, 
manufactures, or handicraft ; and 6182 comprehend- 
ed in neither of those classes. The numier of inha- 
bitants was 233 , 019 , of whom 116,705 were males, 
and 116,314 females. 

The northern part of the county was fbrmerly Fac« of tlie 
wholly a forest, and still is very thickly covered with Country, 
wood, and adorned with the finest oak trees In the 
kingdom. The soil is generally of so tenacious a 
clay, and so deep, that, until within a few years, in 
which roads have been made, and the navigation of 
the river Arun improved, the timber scarcely paid 
the expence of carriage to districts where it waa 
needed. A range of chalk hills, knowh as the 3outh 
Downs, runs through the county parallel to t^ 
coast, and in some points terminating in the sea. 

On these, vast flocks of sheep are fed; and in the 
small valiies intervening, the heaviest crops of wheat 
and other grain are raised. In the south-west part 
of the county, there is a track of arable land of most 
singular fecundity. On some parts of^the coast, 
where tlie chalk hills recede from the shore, there 
are rich level plains, which feed some of the best 
oxen that supply the markets of the metropolis. 

The size of the estates vary much, but there are Landed 
no very large proprietors. The farms in the weald Property, 
or eastern vales are generaUy small, those on the 
South Downs as generally large. The average rent 
of the land, according to the returns under the late 
Property-tax, was 3s. 9d. per acre. More than 
100,000 acres are not estimated at above Is. 6d. 
per sat I 70,000 acres of down land are estimated 
at 6s. Mr acre, and 170,000 of woodland at Bs. per 
acre. The arable and woodland in the weald, iguount- 
ing to about 420,000, are estimated at 12 b. The 
marsh land and the arable land in the south-yrest 
have been let as high as 50s. per acre. In the weald 
about one-third is arable, onC-third pasture, and one- 
third wood and waste land. On the soudi fide of the 
Downs, the arable exceeds the posture in the propor- 
tion of thi^ acres to one. 

The fgriwture of the oolittty is as various as the Agntuttsro. 
diftrences ofme soiL In the stiff lands of the weal^. 
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^ to Ilia tolnn of the aownt it ^^rifaijrteionp(|.>;|^ 
The grtnrihg of turnipa^^potatoeai or1iean8/;'ii 
coinmon]))r found sufficient to pjhef^ .the land &r 
corn, Hopo are vaty exteniiivaly.culffi^to^ jUi^^tha 
eastern part of the. county.; and., ae nearly the whole 
manure of the fitrms is* w^ed to that plant/ the 
cr^s of wheat and othp.gwn are usually scanty. 

Tlie cattle of Susaen era celebrated tbough the 
/whole kinffdoim JXbe are of a deep redc<d&ur> 
with smauhaadii^ h&nii» tM^ end transpa^t^ 
which ru^ out liiailplltdly> land IU|n.pp towards the 
tips. The milk, is not eaual to that 

of some other breada ; hehce^ there are mw dairies, 
and the cattle are chiefly reared for the sake of the 
meat, which is excellent. As much of the ploughing 
is performed by oxen, they usually labour in hakiess 
three or four years, before they are fatten^. I^hey 
are but lightly worked, that, their growth may not 
be impeded ; and it is not unusual to see eight and 
sometimes even ten oxen to a plough. The sheep 
of Sussex have imread gradually over most parts of 
the islii^. The sheep, known by the name of South 
Downs, have no horns, and their faces and legs are 
black or dark coloured* The flesh is surpass^ by 
none in England. Their wool is as fine as that of 
Herefsrdshtre, and they reauire loss food for their 
support than sh^p of any other breed. 

There are no m/inu&ctures in the county. The mak- 
ing of iron formerly gave employment to many persons 
in the weald ; but the invention of making it with 
coke instead of charcoal has removed it to Uiosc dis- 
tricts where mines of iron and of coal are to be found. 
The only branch of industry that gives any employ- 
ment to the population, besides that of agriculture, 
is the fishery, which, in the summer, especially when 
the mackerel appear, is extensive. The prosperity of 
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The most remarkiiile the l^inrflioh at Chief teis. 

Br^hton; Goodwom^ the l>||ko,of.Bidbiili^ Pet- 
Earl of £g««montj‘ Atetfde^JCap^ 
of Norfolk; Sheffield Fbce, 

Castle, Bail of Abergavenny; Adibutshohi Haiiae, 

Earl iit Ashburnliam; Stafutee^,* BeiAeiHl Lewis 
Way; Piffham, Sir Cecil 
Colchester; Marisfield Park, ^ Sir John 
Firle, Lord Gage; Stsnm'er Park, Earl of Chicktilier; 
Ovingdean, Nathaniel Kemp, Esq[. ; Earthaih. Rf^^t 
Honourable William Huskisson; Weshdesln Hoase, 

Lord Selsey. ^ ^ 

The most considerable towns and their {MBmUkim 
are, Chichester, 7S6H1 Brighton, ' 24^4^9; Towns. 

7083 r Hastings, 608£f; Horsham, 4575; 

2852; East Grinstead, 3153 ; Arundel, £511 ; fiye, 

8599. / 

See Young's AgmuUural Survey qfSutsex} 
sefs DeterMon of Kent and Sustex / Gilpin's 
servatiom; rennant's Journey from London tathe lie 
qf Wi^ht ; Beautm of England and WcHeu, (w. w.)‘ 

SG THERLAND, an extensive county hi the Situniion 
north of Scotland, situated between SV and Bound. 
58® 36' north latitude, and between 3® SO', and“^ 

5® 15' west longitude from Greenwich ; having the 
sea on the south-east, west, and north, Caithness on 
the north-east, and Itoss-shire on the south. From 
north to south it extends from 35 to 50 miles, and 
from west to east from 45 to 50, and contains, accord- 
ing to the latest authorities, which cannot, however, 
be' depended on as accurate, about 1, 800.000 Eng- 
lish acres, divided into 13 parishes, which belong |o 


many places on the coast has arisen from the crowds ^e synod of Sutherland and Caithness. Oftheo&er 
of visitors who frequent them, for the pleasures of divisions, the principal are, Assynt and Edderachy-' 


Titles and 
Hepresonta. 


sea aif and bathii^.' Among those places Brighton, 
as the favourite residence of his present Majesty, is 
the most promiiieut ; besides which, much company 
is annually collected at Hastings, East Bourne, 
llotteiidcan, Worthing, and Bognor. 

The rivers of Sussex are all streams of short course. 
The Lavant and Arun are navigable but a few miles 
from their mouths. The other riveri; are the Adur, 
which, joining with the Ouse, runs by Lewes to New- 
haven ; tad the Bother, which forms an estuary near 
Rye. The only canalis one that connects the towns 
of Petworth add Midhurst with the river Arun. 

There are several remains of Roman camps in dif- 
ferent partis of the cottnty, and the Stone Street road 
may still be traced between Chjdiester and Dorking. 
The Saxon remains ore very numercftis, amonff whiw 
the most remerkable are Pevensey. Castle, and Battle 
Abbey* Arundel Castle is a moat splendid modern- 
ised edifice, upon the site of the ancient erection of 
that name. Besides these, Bayham Abbey, Eridjg^ 
Castle, Bodiham Castle, and the buildings at Win- 
chelsea, are worthy the attention of the Antiqua- 
rian. 

The titles derived flrom this county ofC^Vukc Of 
Sussex; Earls of Winchesta> Aahbiiniliki^^ 


lis on the west, and Strathnaver on the east ;* names 
recognized by the inhabitants, and which still serve 
to designate the locality of the natural objects and 
other circumstances of the country. 

The coast of Sutherland, like that of the other Surfice. 
Highland counties of Scotland, presents a succession 
of inlets of the sea, and bold promontories, with a 
number of rooks and islets. The principal arms of 
the sea are Lochs Assynt, Laxford, and Inchard, on 
the west ; Durness Bay, Loch Eriboll, the Kyle of 
Tongue, and die. bays of Torrisdale and Strathy on 
the north ; and Lodi Fleet in the Frith of Dornoch, 
on the south-east: and the more remarkable promon- 
tories are, Ru Stoir, on the south side of Loch As- 
synt; Cape Wrath on the north-west extremity of the 
county ; Far-out Head, and Whitten Head, on the 
north ; and Strathy Head on the north-east. The 
interior consists of mountains, mosses, lakes, and 
streams, presenting great variety in form, but 
almost all having the same general character of 
beinff barren, rugjg;ed, and dismal, more espedally 
on the western sioe ; and so closely thrown together, 
that there is no valley of any extent, and seldom a. 
tree or a shrub to relieve the eye. The Assynt 
mountains have not even heath to cover their nakM« 
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a except in petdies am/ntg dic^xockt near theiv 
, >8me exceptiou to this general ehCr^ o^ 
ciir'<ili*'flM*€asteni owtg along the Dornoch, rnthg 
end iMitke banka of a few of theJakea aq.d rinileU; 
tmtfi fai • general view, thcae are eo inconaideroble, 
diet, a rming to the writer of die Agriadlural 
Btporl, the cultivated land, green paatures, and 
w<W8, do not modh exceed 60»000 acres, or about 
one-thirtieth part of its area j and the cultivated 
land alone » litde more than one acre in a hundred. 
The of the east coast, however, is not 

so severe as to prevent the growth of wheat, which 
sometimes 'ripens as early here as in nuiny parts of 
Englimd. 

The principal streams are, Oickel, Fleet, Brora, 
and Helmsdrie, which fall into tire Dornoch Frith 
on the south-east. The tide renders the Oickel na- 
vigable by vessels of 50 tons, for about 12 miles, 
ixm for boats for about eiglit miles farther ; and they 
have all good salmon fisheries. These rivulets liavc 
their source among the mountains, in the centre of 
the district, and fiow south-east. In the same quar- 
ter a number of streams take their rise, and flow 
north; such as Strathy, tlic Naver, which gives its 
Wjima to the tract called Strathnaver, the Dinart, 
&c., most of them containing salmon. The most 
considerable lake is Loch Shin, about 20 miles long, 
and one broad, situated on the southern side of the 
county, through which flows a stream of the same 
name, which falls into tlie Oickel. There are seve- 
ral others of considerable extent in different parts, 
the whole occupying about 47 square miles, or up- 
wards of 30,000 acres. On the north coast the sea 
has formed some remarkable caves in the limestone 
rock, particularly one at Sinow, to tlie east of Balna- 
keel of Durness, 32 yards wide, and 20 yards high ; 
and another at Fraisgill, 50 feet high, and 20 feet 
wide at its entrance, but contracting by degrees till 
its termination, more than half a mile under ground. 

Coal, limestone, marble, .and sandstone, are found 
in Sutherland ; and it is supposctl to e-oiitain other 
minerals, which either have not been i xploretl, or 
tunicd to any account. On the rivulet Brora coal is 
now worked to some extent; and connected with 
these works, a railway has ^n rci-cntly formed 
from them to the harbour at its mouth, witli salt- 
works, at which the small coal is consumed. Lim^ 
stone of a good quality abounds on the coast, and is 
also found in some psirts ol the interior. At Lead- 
more and Ijcad-beg, in Assynt, excellent marble, 
some of it white and pure as alabaster, has been 
wrought by Mr Jopling from Newcastle; and a black 
kind, streaked with yellow veins, occurs in Eddera- 
6hylis. Clay fit for bricks, tiles, and the coarser 
kinds of pottery, is also found on the east coast upon 
tlie Sutherland estate. 

This county, which is valued in the cess-books at 
L. 26,193, 9s. 7d. Scots, is divided among 13 pro- 
prietors. Of this valuation the Sutherland estate, 
belonging to the Marchioness of Stafford, Countess 
of Sutherland in her own right, is almost two* thirds, 
and that of Lord Beay nearly a seventh part The 
former contains about 890,000 English acres. Ski- 
bo, Bighouse, and Strathy, are each above L.500 
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Sooti^ tbe otheoTuiider that valuation.' In 1818 lift SutMan4. 
OMijMnlil of thed^i and hodiesy as retmed un* 
the Praper^*tax Act, was L.88,4'68, Ss. 4d. in- 
eluding about Ltl 700 as the rent of the salmon 
and oraer filtheries. More than half the valuation 
* is held under entail- The principal seats are Dun- Seatsv 
robin Castle> the Marchioness of Staffi^rdg on the 
coast of the Dornoch FrfUi^ .in the parish of Gol- 
spie ; Skibo, Dempster, on 'an inlet of the same 
frith, near the south-easUk'n comar of the county; 
and Tongue Castle, Lord, Bifvy, * on the Kyle of 
Tongue, on die north, coaft* '^Most Of the other 
proprietors have good modem houses, all of which 
are situated near the coasf. In no part of Britain 
has a greater change been effected in so diort a pe- 
riod as in Sutherland, and this chiefly by the spirit 
and liberality of its greatest proprietor, the Marquis 
of Stafford. Within these twelve or fourteen years, 
roads, bridges, harbours, and villages, have been 
constructed wherever they seemed to iic required; 
and both the niitural and moral obstructions to the 
improvement of this extensive territory have, as far 
as it appears practicable, been in a great measure 
overcome. 

In this, and in some other parts of the Highlands, 
there is still a class of landholders called toadsetiers, 
once numerous in the other counties of Scotland. 

These men, having advanced mon.ey to the owner 
of an estate, obtained from him a temporary right to 
a certain portion of it os a pledge for their security, 
corresponding in yearly value to the interest of t& 
money lent, and subject to redemption upon its re- 
payment. The practice of granting securities of this 
kind has long since fallen into disuse ; but several 
of them still subsist, or subsisted very lately, upon 
the Sutherland estate, especially upon the south-east 
coast. Lands of L. 200 bcots valuation, instead of 
L. 400 Scots, as in other counties, afford a vote in the 
election of a member for Sutherland, whether lield 
of the Crown, or of the Earls of Sutherland. 

The tenantry include nearly all the other inliabi^ 'fcnaiury. 
ants ; and small as is the population of this county, 
the number of these tenants is out of all propor- 
tion to the extent of the productive land. Except- 
ing along tho 6outh-ea.st coast, where there is a 
stripe of arable land, seldom so much as a mile in 
breadth, there ia nothing that deserves the name of 
an arable fann ; and scarcely any where as much 
and lying contiguous as would form one ; the vid- 
leys in which the waters flow being very narrow, 
and the soil often of an inferior description, besides 
being exposed to inundations from the swelling 
of the mountain torrents. Yet these valleys or 
straths, in many instances, are tenanted at the rate 
of one family for every acre of arable land; the people 
living in miserable huts, without chimneys or win- 
dows, under the same roof with their live stock, 
which pasture on the higher grounds; and cultivat- 
ing the ground for oats, bear, and p^toes, with a 
crooked spade, or cascroma instead of the plough ; 
their cattle perishing for want in hard winters, and 
themselves sometimes reduced to the necessity of 
living iipon their blood. Such is the system that 
prevailm till lately over all the Highlands of Scot- 
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sutherttnd* hutid^ ai)d Which, though giving Wlty, still pnviuls 
aliire. pyg, 3 Sutherland!^ The diange, vhm 

it has oocurrcdi has been owing td the introduction 
of sheep ; of which there are now several considerable 
flocks, chiefly of the Cheviot breed, which, under 
proper managenoent, are -found to atiswer^ notwith- 
standing the severity of the climate. Much loss, 
however, was sustained by the earliest adventurere 
,in this line, chiefly, it is alleged, from the hostility 
of the natives ; and eagles and other birds of prey, 
and foxes, still conunu great ravages among the 
I'tirin- flocks. The number of sheep has been computed to 
be about 140,000, producing about 18,000 stone of 
wool, of 24 lbs. per stone. Of the rent paid by the 
small tenants on the south-east coast the exact 
amount cannot be ascertained ; the arable land not 
being let by the acre, but by the quantity of grain 
that may be sown ; whicli is at the rate of from 15s. 
to L. 1, Is. per boll, paid partly in money, and part- 
ly in oatmeal and bear ; but to this we must add 
|>er.sonal services, customs and casualties, exacted by 
the- tacksman or the landlord. In other parts of the 
county, where the proportion of arable land is still 
much smaller than on Uie south-east, tlie tenants pay 
in proportion to tlie number of black cattle they can 
rear a 4 d maintain ; these aflbrding the only surplus 
for the landowners. It is the general practice to 
make butter and cheese, and to rear a calf for 
every two cows. The quantity of butter is from 
24'4o 48 lbs. avoirdupois, and of chccsc, about twice 
as much per cow. The leases between the pro- 
prietor and principal tacksman/’ says Captain Hen- 
derson, are generally 19 or 2 1 years, but the 
tacksman seldom gives a lease to his subtenants or 
cottars, and when lie does, it is generally for three, 
five, or seven years. This is done with a view of 
making them submissive in performing personal 
services, &c.'' , 

M umt'iic- Until the recent establishments of the Marquis of 
(urck. Stafford, which are still in their infancy, there was no 
manufacture in this county, if we except that of kelp, 
of which the quantity used to be 250 tons. A cotton 
mill had been erected at Spinningdale, on a branch 
of the Dornoch Frith, by a Glasgow company, but 
the building having been burnt down in ^ 806, the 
uhdertaking was abandoned. A good many boats 
KiU'crieb. are employed in the fisheries on the west and north 
coast for cod, ling, haddock, and herring ; and lob- 
sters and muscles are got in considerable quantities. 
At Helmsdale, on the east coast, many of those 
small tenants who were removed by the introduction 
of sheep farming have also embarked in the fisheries 
with considerable success ; and largeaums have been 
expended within these few years by the noble pro- 
prietor of, the Sutherland estate in erecting the ne- 
CoiiiincrcG. cessary buildings. The principal exports are cattle, 
horses, sheep, wool, salmon, and cod ; their butter 
and cheese are nearly all consumed at home ; and be- 
sides the usual imports of cloths, groceries, &c., they 
require some corn, chiefly oatmeal, especially on the 
west and north si^ of the county, where they have 
very little corn land^ Dornoch, a ro^ bdi^, si- 
tuated on the south-eastern extremity, on the VAth 
of that name, is the only town, and contains little 
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moroithan 500 ’inbafaAinti» Golspie, Hehnsdalp, 
and .Brora, are the princiji^i villages. With these 
exceptions, thd inhidiitante ace scattered along the swedraand 
coast, and, in some of the ptincipdL straths, passing Norway, 
much of their tinne in idleness t abealthy, robust, and 
simple^ tlio'ugli not ill Informed tace^>^he have con- 
tributed largely to the public stiWkm. For the last 
half century, the Earls of Sutherland bttve raised 
among them, at the commencement of every war, a 
corps of 1000 men, well known by the flame of the 
Sutherland Fencibles ; but this spirit, founded in aN 
tachment to their chiefs, has now become much 
weaker tlian formerly. 

The county, in which the number of voters may ^piMcnu* 
vary from 20 to 25, sends one member to Parliament 
and the town of Dornoch joins with Dingwall, Tain, 

Wick, and Kirkwall, in electing one for the ScottUr 
burghs. 

The population, according to the census of 1801, Population, 
was 23,117; in 1811 it amounted to 23,629; and 
in 1821 to 23,840, of which 11,088 were males, and 
12,752 were females. The/aviilies employed in agri- 
culture were 3362; in trade and manufactures 642; 
in all other occupations 818. The increase of popu- 
lation from 1811 to 1821 was only 211. 

There are some remains of antiquity in various Antiquitiei. 
parts along the coast. The most interesting are 
two circular buildings, called Dun Dornadil, or 
Dornadilla’s Tower, and Castle Coll, both reared 
of large stones, nicely fitted, but without cement, 
and of which considerable portions are ntill entire, 
after the lapse of probably 1000 years. Castle Coll, 
which is situated on the east side of the county, 
on a stream that falls into the Brora, has an exterior 
circumference of 54 yards, with walls four and one- 
half yards thick at the base, inclining inwards nine 
inches in every three feet in height ; and two small 
apartments on each side of the door-way, as if in- 
tended for guard-rooms. The highest part of the 
wall is now only eleven feet high, but old people re- 
member it twice that height. Dun Dornadil is in 
the parish of Durness, on the northern side of the 
county. It is a building of the same character with 
the former, but still more dilapidated, and is cele- 
brated in the ancient Gaelic ballads as a place of re- 
nown at a very early period. The ruins of Dornoch 
Cathedral still display the original grandeur of that 
edifice, which is said to have been built in theeleventh 
century, and repaired and enlarged in the thirteenth. 

Circular cairns with subterraneous passages, tumuli, 
and some small forts, may yet be traced in various 
situations along the coast. 

See the general works quoted under the former 
Scottish counties ; Henderson's General View of 
the County of Sutherland; and Loch's Account 
of the Improvements of the Marquis qf Stafford in 
Sutherland. (a.) 

SWEDEN. The recent changes that have been Accent 
produced in this monarchy consist of the loss of Changes. 
Finland, conveyed by cession to Russia, as a condi- 
tion of peace, with that of Pomerania, now subject 
to Prussia ; and the acquisition of Norway, as the 
price- of the serficcs of Sweden in the struggle 
which terminated with the downfall of Buonaparte. 
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Sweden Md As At fahibicants of Norway dbcovered an aversioii 
Nowny. bccomiog subject to the kingdoni of Swedea^ 
assoibnces were given that their anc&nt usages and 
privileges should be preserved to them; and that« 
thduffh united with Sweden under the same mo- 
oardy the legislative poweri the financesi the na- 
tional debts, the laws, the army, and other establish- 
ments, should be maintained distinct, and almost 
every purpose of an independent nation be preserved. 

fiemadotte, one of the Generals of the French 
army, had been chosen, by the senate and the king, 
Charles XIV., as Crown Prince,] or successor to the 
throne ; perhaps without any intrigues on his own 
part, but certainly without any on the part of the 
French Emperor, chiefly on account of the reputa- 
tion he had acquired through the north of Europe, 
by his wise and humane conduct whilst exercising 
tlie military power in Hanover. On the demise of 
Charles, after bis co-operation with the allies in the 
deliverance of Europe, Bernadotte mounted the 
throne, and seems to have succeeded in uniting 
Sweden and Norway under his government, and in 
establishing in his family the succession to the 
crown. 

Divisions. The Swedish geographers divide the kingdom into 
three portions, called by them the North, the Middle, 
and the South Provinces. These are again divided 
into districts, according to their politick and fiscal 
relations, denominated Laens or Stadtholdcrships ; 
but the ancient distinction of provinces is still 
kept up among the greater part of the inhabitants. 


Extent in 

Laeni. Square “ Cupitolo. 

Miles. 


' Stockholm city, 
Drotlingsholcn, 
Stockholm dis- 
trict 
Unsal 
Westeras 
Nykoping 
Orebro 
CarJstad 
' Gottenburg 
Elfsborg 
Slaraborg « 
Linkoping 
Caimar 
Joenkoping 
Cronoberg • 
Carlskrona - 
Gothland 
Halmstad • 
Christianstad 
[ Molmoe 
P Falun or Storak- 
opparberg 1 
Geileborg 
Jaemtland - 1 

Norrland - i 

Maester, and 
Nordbottens 6 


2,624 1 72,029 Stockholm 
2,261 81,128 Upsal 

2,7915 84,808 VVestcras 
2,880 98,70'! V)’ hoping 
8,670 100,428 Orebro 
6,550 140,100 Carlstad 
1,885 119)^14 Gottenburg 
8,008 1.j6,271 Mcnersborg 
3,207 138,410 Mariesud 
4,305 162,859 Linkoping 
4, 1 8 ] 1 .'26,296 Caimar 
4,267 1 17,381 Joenkoping 
3,49.5 80,631 Mcrioe 
1,088 63,824 Carlskron 
1,045 .32,988 NVisby 
1,963 73,594 Halmstad 
2,174 120,547 Christianstad 
1,750 149,892 Malmoe 

12,587 124,816 Falun 
I 7,765 79,000 Gefleborg 
18,261 32,000 Ocbtersund 
1 0,496 62,000 Hernoesaod 


l64,597| 76,000|(Jmeae 


The places containing more than 3000 inhabitants, Sweden and 
and thtnr population, are as follows : 3>^rway. 

Stockholm, 65,474; Gottenburg, 17,760; Carls- 
crona, 10,553; Norrkopping, 9428; Gefleborg, 5930; 

- Malmoe, 4932; Upsal, 4897 > Falun, 4709; Udde- 
walla, 3^71; Wisby, 3819; Landskrona, 3776; 

Carlsham, 3387 ; Orebro, f 3242 ; Lund, 3224 ; 
Christianstad, 3 106; Caimar, 3058. 

There are 88 places denominated cities, and fourpopulatioo. 
called market towns* They are mostly small, except 
the few above enumerated. The inhabitants of these 
cities and towns, according to the tables of 1815, 
were 248,029, making about one-tenth of the whole 
population ; and the other nine-tenths Were living in 
2214 parishes, containing 65,284 farms. At the 
same period the classes of the people are thus indi- 
cated. Learned, including clergy, professors, students, 
and servants, employed in the churches, with their 
wives and children, 25,986; civil offleers, 24,652; mili- 
tary of all ranks, 113,465; sailors, 22,178; burgesses, 
including manufacturers, merchants, tradesmen, nandi- 
craftmen, and their several apprentices, 160,922; 
private persons, including retired officers and trades- 
men, owners of estates, funded property, or mort- 
gages, 79,814; peasants, 1,391,606; domestic ser- 
vants to the nobility and gentry, 43,659; poor, and 
prisoners, 24,131 ; orphan, and foundling children, 

13,757 ; and females who are either single or widows, 
with their children, 555,496. By a table, the data 
for which were collected in 1810, It appeared that 
the families were 451,116; that the learned classes 
formed 1 in 110 of the males ; the civil officers, 1 in 
140 ; the military, including the militia, 1 in 27 ; the 
tradesmen, 1 in 260 ; the farmers, 7 in 10 ; the domes- 
tic servants, 1 in 44 ; the workmen in factories, 1 in 
52 ; the sailors, 1 in 146 ; the poor, 1 in 60; and the 
children one-eighth of the whole male population. 

Nol more than one-twentieth part of the surface of productiui.«. 
Sweden is capable of cultivation, and of that only one- 
half IS actually cultivated. The harvests are by no 
means productive, and estimated by Akrel to yield 
not more than five times the seed that is sown in good 
years. In a cycle uf ten years, the same writer states, 
that one of them fails, two arc scanty, five are mode- 
rate, and two are abundant. 'J'he deficiency of corn 
for the support of the inhabitants compels them to 
mix the rind of the I^inus si/vestrisp and the roots of 
some bog-plants, with tJieir flour, to eke out their 
scanty stock of food. The extensive cultivation of 
potatoes, which has taken place* of late years, has 
been found to afford most valuable aid to the general 
subsistence. Hemp, flax, and tobaccu, are grown for 
domestic use. Hops are cultivated and exported to 
Denmark and Germany. The breeding of cattle is a 
productive branch of industry, thougli the races of 
horses, cows, and sheep, are generally small in sise. 

The stock of cattle was as follows, soon after the loss 
of Finland : horses, 405,030 ; oxen, cows, and calves, 

1,312,594; and sheep and Iambs, 1,243,315: goats 
and pigs are thinly scattered. ^ In the north, the rein- 
deer is a valuable domestic animal-: some proprietors 
have herds' of more than 1000, i(‘-hich are fed through 
the whiter on the moss, drhicb instinot.teaches them to 
And under the deep snow. The fisheries yield em- 
ployment, subsistence, and articles for export ; but, 

u 
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Sweden and of late years^ the ahoals of herrings have greatly di- 
minished. The chief production of the soil js tim- 
ber, as two-thirds of the surface is covered with 
woods. The far greater part of the dwellings arc 
composed wholly of wood ; the demand for fuel is 
very great; and yet the export of planks, masts, 
pitch, tar, potashes, and ciiarcoal, forms the chief 
part of the foreign trade. 'I'iie mines of Sweden have 
long been worked, and have suiFered little increase 
rrtxluctioDs. or diminution of late years. Their average products 
have been 64 ounces of gold ; 12,900 ounces of sil- 
ver ; 21,800 quintals of copper ; 4\U quintals of lead : 
100,000 tons of iron; 22,000 quintals of alum; 
fi5y00() tons of coal ; and 0'5,000 quintals of saltpetre. 
The manufucturcs of Sweden arc confined to the few 
arlicles required for the scaiily supply of it^ needy 
population. Cloths, cottons*, silks, and linens, and 
many smaller articles, are furnished from the different 
fabrics within the kingdom, whose annual amount is 
calculated to be about L. 280, (H)0 Sterling, The 
merchant ships, in 1816, were 1107; their burden 
61,290 lasts, and their crew» 90 M men and boys. 
<.i».L‘rnniint. The government is a limited monarcliy, hereditary 
in the male line of Bernadotte ; but in case of the 
failure of mules in that family, a successor Is to be 
nominated by the King, and approved by the Legisla- 
ture. The appointed civil list for the King is 820,000 
rix dollars banco, nr about L. oO,00() Sterling ; that 
of the Crown Prince onc-tlurd of that sum. The 
States are composed of 1100 Nobles, .00 to SO Clergy, 
from 100 to 200 Burgesses, and 100 Peasants, wlio 
vote by classes, not by the bead. They iseccssarily 
assemble every fifth year, and more frequently if 
convened by the King. They make laws, grant 
taxes, regulate the coinage and the press, and su- 
perintend the administration of jusiice. The laws 
are contained in a volume of 480 page.s which is 
looked up to with much veneration from its antiqui- 
ty, having been adopted as early as the year 1442. 
All new cases of differences that occur arc referred 
to the principles contained in this fundamental code. 
There are courts of revision and courts of appeal, 
whose judgment is final. 

II. ; >.•,1.111:1 !i(l q'he established religion is the Lutheran, but since 
‘ the year 1799 all other sects have been tolerated. 

It is modified somewhat in a manner difi'erent from 
what exists in Cennany, and approaching in its go- 
vcrninent more nearly to the English Church. There 
are twelve Bishops and one Archbishop, that of Up- 
sal. The benefices are endowed with the tithes, and 
the condition of the clergy is respectable. The Uni- 
versity of Upsal is the highest seminary, containing 
twenty-four professors. The University of Lund has 
twenty-two professors. In these establishments, the 
system pursued differs from that of the German uni- 
versities, both in the length of time required for a 
degree, and the restrictions upon the conduct and 
attention of the students. In most of the Episcopal 
cities there arc endowed classical schools. In all 
the towns there are burgher schools, and in the 
parish churches in iho villages ; in which the Lan- 
castcrian method of teaching reading and writing 
has been successfully introduced. ' 
uii>)r. The army, at present, is reduced, and consists of 
3505 cavalry, 24,144 Infantry and artillery, and an 
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extraordinary division, of 3387 men of all arms. The Sweden und 
army may be made up in war by the reserve and re- 
cruiting to 100,000 men. The navy, which, in 1806, 
had sunk from 20 sail of the line to 13, since 1799, 
is now so much further reduced, tliut there are 
scarcely six sail fit to be sent to sea, and eight or 
nine frigates. There are a considerable number of 
gun*boats and other flotilla, calculated to convoy 
land forces. 

The expcnccs of the government ate very rigidly •’’mancM. 
watclied, and have recently been considerably reduc- 
ed ; at present they stand on the following scale : 

Estublisliment of the Royal Households, L. 210,000 


For the Senators and the Government, 180,000 

For the Judicial and Police Branches, 50,000 

For the Military Branch, 370,000 

For the Marine Branch, 1 80,000 

For Extraordinary Expcnccs, including In- 
terest on the Public Debt, 150,000 


L. 1,140,000 

The public income is nearly commensurate with 
the expenditure on an average of years. It is de- 
rived in a small degree from national domains, from 
a land and capitation tax, from duties on imports 
which are let to farm, from stamps, from taxes on 
liquors, from the monopoly of saltpetre, from the 
mines, and some smaller sources. The public debt, 
on I6iii April I8I9, amounted to (i, 371,802 Keichs- 
thalern Banco, or about L.1,387|500 Sterling ; hav- 
ing been reduced L. 250,000 since the year 181$. It 
is wholly owing to residents in Sweden ; and, on the 
plan of a sinking fund now in progrc.ss, will be ex- 
tinguished in fourteen j^ears. The chief financial 
evil under which the kingdom suffers, is from the 
vast quantity of paper money which circulates, and 
which has driven out the metalliV money. Measures 
are adopted by which this paper is gradually with- 
drawn by the bank, for accomplishing which, cer- 
tain extraordinary taxes are appropriated. 

Sec llrdrfjcschrcibtnig, von Gaspurai, See., Weimar, 

1822; Suerige’s Civil och Krigskalcnder for Aret, 
Stockholm, 1819; Utkast til cn isvemk siatistik. 

Forsta Af'dctin^efi, Stockholm, 1818; Thomson’s 
Iravets in SuWcm, London, 1814. 

Norway. 

When the power over Norway was assumed by Xorn.i^ 
the Swedish monarch, its independence of Sweden 
was secured by resolutions of the States, or the Stor- 
thing, guaranteed by the King on the 4th Novem- 
ber 1814. These fundamcMUal rules decree, 1st, 

That only citizens of Norway, of the Lutheran re- 
ligion, shall he nominated to fill any office. 2d, That 
Norway shall be answerable for its own national debt 
alone. 3d, That none shall be judged but by the 
law, and that torture shall not be practised. 4th, 

That no retrospective law shall be enacted. 5th, 

That no one shall be arrested, or confined, but in 
cases specified by the law. 6tli, The liberty of the 
press shall not be infringed. 7th, Landed property 
shall not become fbrfc*ited. 81I1, No nobles shall be 
created. 9th, Each Norwegian, without regard to 
4 M 
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Sweden and rank or wealthy is bound to serve a certain time to 
Norway- fixed. 10th, Norway shall retain its own bank 
and coins. 11th, Norwegian merchant ships may 
carry their own national flag. 

Under these stipulations, Norway is a limited he- 
reditary monarchy, in which the executive power is 
vested in the King, and the Legislature in the States, 
or Storthing. The King exercises his power through 
a Viceroy, who resides in the royal palace at Christ- 
iana. The members of the Legislature are chosen 
by electors, who are nominated fbr that purpose by 
those who have a right to vote. In the cities, the 
number of electors to be chosen is one to every fifty 
voters ; in the country, one to every hundred votes. 
These electors choose the deputies for the respective 
districts; from five to fourteen electors choose one de- 
puty ; from flflcen to twenty-four, two deputies ; from 
twenty- five to thirty-four, three deputies ; and from 
thirty-fiye upwards, fburdeputics, which is the greatest 
number that any electoral assembly can nominate. 
The deputies must be thirty years of age, and have 
resided the last ten years witliin the kingdom. Who- 
ever is chosen is bound to serve. They are free from 
arrest, and are paid for their time and travelling cx- 
penccs. The number of the representatives of the 
country arc as two to one of those from the cities. 
The whole number is from 7.5 to 100. The servants 
of the Crown, the Members of the Council, and Pen- 
sioners, are ineligible. The assembly meets every 
third year on the first working day in February. 
There arc two chambers, or bodies, one called the 
i^ugthing, consisting of onc-fburth the members, the 
other called the Odelstliing, comprehending the other 
three-fourths. All laws must originate in the Odels- 
thing, from its own members, or from the suggestion 
of the King ; but the assent of the other body is re- 
quired for their enactment. The forms of passing 
laws arc complicated, but they insure great delibera- 
tion. The assembly continues its session three 
months, but the King may prolong it beyond that 
period, or call it together in the intervals of the re- 
gular assemblings. 'The Senate, appointed by the 
King, is rather an executive than a legislative body, 
but must consist of Norwegians. 

The cxpences of the government are nearly equal 
to the income, both being about L. 300,000 Sterling 
per annum. The revenue arises principally from a 
territorial impost, and from duties on importation and 
consumption, which amount to three- fourths of the 
whole. The national debt is in annuities, amounting 
to nearly L. 10,000 per annum. It would be speedi- 
ly redeemed but for the great mass of paper money 
in circulation, which had depreciated it to such an ex- 
tent, that, in 1817^ one silver dollar was worth ten 
paper dollars. Attempts have been made by the es- 
tablishment of a national bank to remedy this evil, 
but its success has been hitherto very slight. 

The army consists of 12,000 men, of whom 2000 
form the garrisons of the several fortified places. 


The militia amount to 7000. The navy of Norway Sweden and 
consists of six brigs, eight schooners, and about forty 


gun-boats, with some smaller flotilla. 

The religion is Lutheran, and the ecclesiastical 
affairs arc under the superintendence of five bishops. 
The provision for the clergy is scanty, and many of 
the parochial churches are consequently destitute of 
pastors. The University of Christiana has sixteen 
professors, and somewhat more than 100 students; 
and the seminaries of Tonsberg and of Tdten assist 
in providing education for the gentry and clergy. In 
each of the episcopal cities there are endowed 
schools. 

Norway is divided into four provinces, called 
Stifts, viz. 


Bwisflerknd. 


StifU. 

Extent in 
Square 
MUes. 

Population. 

Capitals. 

Aggcrhai's 

Christiansand... 
Bergen 

32,789 

10,304) 

13,397 

21,163 

42,667 

378,646 

117,852 

130,959 

161,287 

78,426 

Christiana 

Christiansand 

Bergen 

Drontheim 

Alstahoug 

Drontheim 

Nordland 


The account published by the Storthing, in 1819, 
makes the inhabitants 910,000, but in that number 
is included the army and navy. The towns, propor* 
tionally to the whole population, are well filled with 
inhabitants; especially those where the iron- works or 
the trade of sawing and shipping timber, which is the 
chief commerce, is carried on. The names and po- 
pulation of the places containing more than 4000 in- 
habitanU are, Bergen, 18,080; Christiana, 10,638; 
Drontheim, 9000; Toten, 7832; Kongsberg, 6810; 

Ourdal, 6l69; Benger, 6149; Hoff, 6009; Dram- 
men, 3412; Niiss, 5409; Oudalen, 5164; Land, 

5119; Alstahoug, 4993 ; Christiansand, 4844; Ber- 
gen, 4864; Grue, 4706; Homnay, 456T ; Bronoe. 

4386 ; and Oal, 4086. 

See Thaamps danshe Monarkies Stalistik, etc. 
Kiobenhaven, Yol. VI 11. 1815; Heise durch Nor- 
toegen und Lappland, von Leopold von Buch, Berlin, 

1810 ; Gemahlde von Norvoegen von einem gehorenen 
Normann, Hamburg, 1815; Gaspari's ErdcMshrei- 
bung, 10 vol. 1822, Weimar. (w. w.) 

8WlSS£KLAND,or Switzerland. This league SwiMcrhuui. 
of independent states, whose constitutions, both local 
and general, had been overturned in the course of 
the French Revolution, and a part of whose terri- 
tory had been added to France, has been reinstated 
by the Congress of Vienna in its former independ- 
ence, and has received additions of territory. This 
settlement has led to new divisions, and the Swiss 
Confederacy at present consists of twenty-two can- 
tons, whose names, extent, population, and capitals, 
are as follow : 


<i 
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Cantona. 

Extent in Square 
Miles. 

Population. 

Capitilsy and their Pcqiulaiioo. 

Zurick 

Berne 

Lucerne 

Uri 

Schwitz 

Unterwalden 

Glarus 

Zug 

Fryburg 

Solothurn 

Basle 

Schaffhausen 

Appcnzell 

St Gall 

Grey League 

Aurgau 

Thurgau 

Tessino 

Vaud, or Waadt 

Vallois, or Wallis ... 

Neufchatel 

Geneva 

960 

S,690 

768 

512 

470 

. 260 

453 

125 

490 

277 

266 

170 

223 

853 

2,986 

768 

357 

1,183 

1,493 

1,962 

320 

95 

182,080 

291,600 

99,970 

14.600 
28,900 
21,200 

24.000 
14,750 

89.600 
48,600 

49.200 

30.000 

55.000 

130.800 

73.200 
143,960 

77,090 

88,790 

141,670 

62.800 

50.000 

40.000 

Zurick 10,470 

Berne 13,000 

Lucerne 5,000 

Altorf .3,000 

Schwitz 4,640 

Sarnen .3,000 

Glarus 3,000 

Zug 2,500 

Fryburg 6,460 

Solothurn 4,100 

Basle 16,200 

Schaffhausen ... 5.500 

r Hcrisau 7,000 

4 Appenzell 3,000 

StGall 9,000 

Chur 3,350 

Aarau .3,000 

Frauenfeld 1,800 

Lugano 3,400 

Lausanne 9,960 

Sitten, or Sion... 2,500 

Neufchatel 5, 1 50 

Geneva 22,000 



18,681, or 

1 l,955,840acrcs. 

1,757,810 
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Swintrland. 


The only other towns m'Iiosc population exceeds 
3000 inhabitants arc in the canton of Zurich ; Hor- 
gen, with 3700; Wiidenschwyl, 34fi0; Stufa, 3360; 
and Wald, 3200; in the canton of Vaud, Vevay, with 
3780 ; and in the canton of Geneva, Carouge, with 
3200 souls. 

government. Each of thc cantons has its own system of govern- 
ment and laws ; but they all form a general commu- 
nity, by means of representatives chosen from each 
of them, who meet to regulate thc external relations 
of thc union, and to provide the means, both in'troops 
and money, for thc general defence. 

The delegates from the different cantons assemble 
yearly in July, or more frequently, on the requisition 
of any five of them. Treaties of peace, or declara- 
tions of war, require the assent of three- fourths of thc 
votes. All other matters are determined by majori- 
ty. The place of meeting is in rotation, Zurich, 
Berne, and Lucerne, each for two years, where the 
supreme court is held, and the Chancellor and State- 
Secretary hold their offices. 

Forrt‘8. Although every man capable of bearing arms is a 
soldier, and occasionally trained and exercised, yet 
a more disposable force is arranged, to which each 
of thc cantons must furnish their proportion, at the 
rate of two men out of every hundred of thc appro- 
priate age. These form an army, when required, as 
follows : 


Artillery 32 companies 2,272 men. 

Sappers 2 do. 142 

Pontoniers 1 db. * 71 


Carry forward 2,485 


Drought forward 2,485 

Train J,400 

Light Cavalry... 17 troops 1,088 

Siiarpshooters... 10 companies 1,000 

Infantry 204 do. 25,199 

Yagars 20 do. 2,000 

Staff Corps.. 5S6 


33,758 

Ihe militia, mustered under the direction of each 
individual canton, amount together to 67,516 men, 
besides which is the landwchr, or /cvy en masse, 
which comprehends the whole of the male popula- 
tion. In order that thc military spirit of the Swiss 
may not become dormant, thc cantons have permit- 
ted great numbers of their young men to enter into 
thc service of foreign states. In thc year 1816 thc 
numbers so engaged were estimated to be about 
30,000; of whom 12,370 were in France; 10,000 in 
the Netherlands ; 430 in Prussia ; and the others in 
Spain and Sardinia. Thc cxpenccs of tlie general 
government arc defrayed by contributions from each 
canton, according to their estimated wealth, which, 
as well as thc military contingent, is adjusted to 
existing circumstances at the termination of every 
period of twenty years. The revenueSv cxpcnccs, 
and debts of thc several cantons, are generally kept 
with much privacy, and the taxes are various, but 
in general very light. 

The cantons of Lucerne, Uri, Schwitz, Untcrwal- Rifligion 
den, Zug, Fryburg, Solothurn, Tessino, and a part 
of Appcnzell, adhere to the Roman Catholic church. 

The reformed Protestant church is established in 
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Swiiscrlaixl Zurick, Hcmc, Bdslc, Scliart'lifliiscn, Vaud, Ncufcha- 
II tel, Geneva, and a part of’ Appenzell. Hoth reli- 
TAxatiun. «iQ|jg established in Glarus, Thurgaw, Aargau, 
St Gall, and the (irey League, but in them the majo- 
rity of the people are Protestants. The number of 
the Reformed or Calvinists are estimated to be 
1,04?6,000; of the Catholics 68^2,000 ; and in the re- 
mainder are comprised u few Lutherans, Anabaptists, 
and Jews. 

l*riKUKiionji As Switzerland does not grow sufheient corn for 
and Trade, subsistence, though its harvests are eked out 

by tlic recent extension of the culture of potatoes, 
that necessary article is supplied to it from the 
neighbouring states ; to which it makes returns in the 
products of its soil, wine, live cattle, huttcr, and 
cheese. Besides these it sells some rnanufaetiires, 
the principal of whirli are various cotton goods. 
These arc chiefly produced in Zurich, St Ciall, Berne, 
and Appenzell, where extensive machinery is con- 
structed both for spinning and weaving. Some of 
the goods produced in Switzerland arc the most sue- 
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cessful in rivalling the fabrics of Lanoashire and Glas- Swiaterland 
gow at the great fairs of Frankfort and Lcipsic. In H . 
the cantons of Tliurgaw and St Gall there are many ^ 
manufactories both of tine and coarse linen. Silk 
goods of various descriptions arc made in Basle, in 
Schalfhniisen,and Lucerne, but especially in Tessino, 
where the raw niateriul is produced ; but this de- 
scription of productions has of late suffered a great 
deeieiision. VV^tchmuking gives employment to more 
than 4000 workmen in (ieiievu, and to us many in 
Neufchatcl and other places. The number of 
watches annually sent from Switzerland is estimated 
to be about 'J .00,000. These means of subsistence 
and employment are found insuilicient to check the 
progress of poverty, which is making rapid strides, 
and which has produced extensive emigrations to the 
United States of America, to Canada, and to Brazil. 

See Simonds Sxviizftland ; Korner kur.c Erd- 
hcschrcibuuir dcr Schweiz ; Ehrmann ncuste Kuude 
der Schweiz iind It alien ; Uteri handbuch dcs Schweit 
Stnatsrects, (w, w.) 


TAXATION. 


IK-Iinitioii. ^ jg ^ portion of the [)roducc of the capital 
and labour of individuals, taken from iliern by au- 
thority ot (iovernment, and placed at its dbposui. 

A tax may be cither direel or indirecL It is said 
to be direct when it is immediately taken from in- 
come or capital ; and indirect when it is taken from 
them by making their owners pay for liberty to use 
certain articles, or to exercise certain privileges. 

A tax may be cither general or jmiiicidar—xh^LX 
is, it may be made cither to ulfect all classes indis- 
criminately, or to affect only one or more classes. 

Taxation is the general term usted to express 
the aggregate of particular taxes. It is also the 
name given to that branch of the science of Political 
Economy which explains the mode in which the re- 
venue required for the public service may be most 
advantageously raised. 

Part 1. — General Oiiservations on Taxation. 

Neccssdxf of Taxatiun^^ Present Si/stcm of Taxation 
originated in the decline of the Feudal System — 
Taxes estimated bij Values, and not by (luantiiies — 
Every Improvement in the Arfs^ a Means of ena-^ 
bling a Country to bear Additional Taxes — Opposite 
Effects of Moderate and Heavy Taxes — Fallacy (if 
the ’Doctrine of those who contend that Taxes are not 
really lust to the Contributors, but that limy are again 
restored to them by the Expenditure ^ Govern^ 
ment or its Agents — Erroneous Opinion of ImcIcc 
and Qiiesnay with respect to the ultimate Incidence 
of all Taxes on the Land — Maxims to be observed 
in the Imposition of 2 axes — Agreement or Disagree- 
ment of certain Taxes with ihrse Maxims — Excise 
Scheme of Sir Robert Walpole— ^ Expence and Mode 
if colleciing Taxes-^Comiees^ 


We conceive it would be quite superfluous to en-^^‘o•^slt^ oi 
ter into any lengthened argument to show the utility, 
or rather nccts^ity, of raising a revenue for the 
use of the public. It i.s sufficient to observe, that 
security from foreign inva.vion, the speedy and im- 
partial udministiation of justice, and the mainte- 
nance of good order and tranquillity, arc absolutely 
indispensnble to tlic sucec.st>ful exertion of industry, 
and to the advanccnieut of socitty in the career of 
civilization and rcTinement. And when such is the 
ease — when it is admitted on all hands, that security 
and good order are productive of univeisa! advan- 
tage — and that, without Uiem, there could be no 
considerable accumulation of national wealth — it 
is plain no individual can justly complain that he i.s 
made to contribute, in the same pioportiun to his 
moans as others, for their attainment ; or, which in 
the same thing, that he is made to pay his fair share 
of the sum required to procure the services of the 
soldiers and sailors necessary to repel hostile ag- 
gre-ssion ; and to support the various institutions and 
public functionaries necessary to maintain the in- 
ternal peace of the country, to piomoie its prospe- 
rity, and to protect every citizen in the undisturb- 
ed enjoyment of his property and rights. It is cer- 
tainly true, tliat the public are frequently made to 
contribute larger sums than arc necessary for the 
ends of good government. But, as this abuse must 
obviously originate cither in the misconduct of ad- 
miqjstration, or in' the defective political organization 
of the State, it does not properly come within the 
scope of our inquiries. In treating of taxation, the 
object of the Pqjilical Economist is not to inquire whe- 
ther the revenue raised by the State exceeds its neces- 
sary wants, or whether it has been judiciously cx- 
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General Ob* pended : but to point out the general effect of taxa- 
icryirtions on jiQn on individual and public wealth ; and, by anaiy- 
’I'ftxati^ zing the various methods in which a revenue may be 
raised, and comparing them together, to show which 
is most advantageous, or rather which is /cast injuri-^ 
ous, to the State. 

Sys* The scheme of .taxation now in force* in modern 
(. Ml oi Taxa- Europe had its origin in the decline of ‘the feudal 
system. According to the principles of that sys- 
ihiuTofihc lands of a country were held by their 

iVutial Sys* actual possessors as fiefs of the Crown, on con- 
dition of their performing certain stipulated services ; 
of which the obligation to support the ' sovereign 
when he took the field, with a body of retainers, 
armed and maintained nt their own exigence, was by 
far the most important. The tenants in chief of the 
great fiefs, or those who held directly under tlic so- 
vereign, were either originally invested with, or sub- 
sequently usurped, the prerogative of distributing 
justice in their respective lordships; and, in those 
days, the adniiiiist ration of justice, instead of being a 
source of expence, became, in consequence of the 
corruption and abuses with which it was infected, a 
considerable source not of influence only, but also of 
emolument. The e^^ence of the clergy was either 
defrayed from the produce of their own estates, or by 
a tithe levied from the estates of others. And the 
labour of the peasantry, during a few days before and 
after harvest, sufficed to {' ut the roads and bridges in- 
to that state of repair, which the depressed situation 
of commerce, and the little intercourse between the 
different parts of the country, seemed to require. 
Nor was it even necessary to levy a tax for the sup- 
port of the monarch and his court. The produce of 
the Crown estates, or of the royal demesnes which 
had not been foued to others, but which remnined in 
the immediate possession of the sovereign, were ge- 
nerally sufficient to defray this part of the public ex- 
penditure. When the feudal system was in its vi- 
gour, the demesnes of the Crown were, in most 
countries, very extensive; and the alienations occa- 
sioned by the profusion of some princes, and the 
thoughtlessness of others, wcrecompcn.^ated by tlie for- 
feitures and escheats that were always taking place. 

The vicious and defective nature of this system of 
policy is too obvious to require to be pointed out; 
and it had for a long series of years the most de- 
structive influence on the peace and prosperity of 
Europe. But the progressive, though slow, advance 
of civilization, ultimately led to its overthrow. Mo- 
ney payments were gradually substituted for per- 
sonal services ; and the institution of standing 
armies, in France,* by Charles an institution 
which was soon after introduced into other countries, 
entirely broke the power and spirit of the feudal 
aristocracy ; and enabled the different governments 
to introduce a regular plan of government, and to 
impose that system of pecuniary contribution now 
universally established. 
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The amount of a tax is not to be estimated by thoGcner^ Ob- 
hulk or species of the produce transferred from indivi-“iy***^®^* 
duals to government, but exclusively by its va/ue*^ . 

A heavy taxation consists in the abstraction of a cmi- 
largc value, and a light taxation in the abstraction mutui h\ 
of a small value. When a fall takes place in tlie ('o^t 
of producing any particular commodity, its price ne- . 
ccssarily declines in an equal degree; and, suppos- '^**^^**' 
ing the value of money, the medium in which taxes 
are most commonly estimated, to continue invariabh , 
the producers will be obliged to dispose of a propor- 
tionally larger quantity of tliat commodity whose 
price has fallen, to obtain the means of paying the 
same amount of taxes. It is plainly, however, an 
error to suppose, as is very commonly done, that 
the burden of taxation is thereby increased. The 
value paid by the producers has remained the 
same; and it is by vaiaes, and not by quantities^ that 
the weight of taxation is always to be iiieasured. 

If, owing to an improvement in agriculture, in ma- 
chinery, or any other cause, we could produce 
ixvo quarters of wheat, or /tuo yards of cloth, with 
the same expenditure of capital and labour it now 
takes to produce one quarter or one }:ird, it could 
not certainly be considered as any hardsliip to lia ve- 
to give double the quantity of 'those commodities in 
payment of our taxes. 

The want of attention to the principle wc have now Impi. u - 
stated, has led to much erroneous reasoning on thc"‘^'''^^ ' 
subject of taxation. Even Dr Smith made no ‘'Ulli- ^ 
cient allowance for the efi'ects of improvements, in 1 tl, 
enabling a country to bear additional taxes. Xo-iw muU- 
thing, however, can be more certain than that iho'*''” '* 
amount of the produce of national industry taken by 
the Government as revenue, may be regularly in- 
creased, in every country in which the arts are pro- 
gressive, without occasioning any additional burden 
to the people. Kvery new invention niul discoverv, 
by w'hich the production of commodities can be faci- 
litated, and llicir value reduced, enables individuals 
to spare a larger quantity of them for the use of the 
state. The sacrifice we make in paying laxc', 
really consists in the sacrifice of the labour and ex- 
]>cnce necessary to procure the money or commodi- 
ties wherewith to pay them. But every increase in 
the productive powers of industry, by diminisliir.g thi 
labour and expence required in production, gives u- 
thc means of transferring a proportionally grciUn 
quantity of commodities to the slate, without siibjei i • 
ing ourselves to any additional inconvenience, i i> 
pay a given sum of money, or a given value, to (ic- 
vernment at this moment, will costa cotton ninnidae- 
turer not less, perhaps, than ten or twenty times ilic 
quantifq cottons that ivould have heen sufficient to 
make the same payment in 176'f): But as this reduc- 
tion in the value of cottons iias been the eficct of an 
equivalent diminution in the cxpences of their prodiu - 
lion, the manufacturer is not thereby placed in an\ ^ 

respect in a worse situation ; nor is he really making 


• It was on this occasion that the faille was first imposed in France. Hallam s History of the Middlt 

Ages, I.p. 118. 
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General Ob- a greater sacrifice now than he did before. This 

■^honionghows, that Governments have precisely the same 
TWion. .^tercst as their subjects in facilitating production. 
Every increase of the powers of industry aftbrds the 
means of putting them in possession of a larger quan- 
tity of useful and agreeable products ; while every 
diminution of those powers must either diminish the 
quantity of produce at their disposal, or force them 
to lay heavier burdens on their subjects. A rich 
people is the foundation of a rich treasury. Public 
wealth is merely a portion of private wealth trans- 
ferred from individuals to Government ; and the 
greater the wealth of individuals, the greater will 
be the magnitude of the portion they can convenient- 
ly spare for public purposes. 

I’axcs full Though taxation be necessary, it ought always to 

rithcronKc-i)^ within the narrowest limits possible. All 

venue or Cu- occasion inconvenience and privations. The 
best are those which are lightest ; but there arc none 
so light us not to be productive cither of an increase 
of toil, or of a diminution of enjoyments, or of fortune. 
All tuxes must ultimately fall either on the revenue 
of a country, or on its capital or stock. Perhaps there 
is no one tax whose produce has not been partly 
derived from the one of these funds, and partly 
from the other. There can be no doubt, however, 
that by far the largest proportion of all taxes ju- 
diciously imposed, and not carried to too great a 
height, is paid out of revenue, 'i’lic desire which 
every one has to preserve his place in society, stimu- 
lates most people to exert themselves to defray their 
taxes, cither by increased industry, or by making a 
corresponding diminution in their expenditure, with- 
out allowing them to encroach on their capitals. But 
the power to make increased exertions, and to save 
froni cxpcnce, though not easily defined, is not illi- 
mitable. Every fresh increase of taxation must ob- 
viously contribute to its exhaustion : and whenever 
this has been eflected, whenever the burden of taxa- 
tion is not fully compensated by increased production, 
or increased saving, it must encroach on the means 
of future production, and the country will begin to re- 
trograde. Taxation, when carried to this extent, is 
one of the severest scourges to which any people can 
be subjected. By diminishing capital, or the funds 
destined to support productive industry, it lessens the 
revenue of the people, the only fund out of which taxes 
can be permanently paid ; and thus lays the sure found- 
ation of national poverty and disgrace, in the destruc- 
tion of individual fortunes. Like falling bodies, which 
arc precipitated with a constantly and rapidly increas- 
ing velocity, a system of taxation acting on capital 
multiplies pauperism and distress in a geometrical pro- 
portion, and destroys alike the desire and the means 
to reproduce. 

It would, however, be an error to suppose, that a 
tax is necessarily a tax on capital, because it is laid 
on capital, or a tax on income, because it is laid on 
income. A moderate tax laid on capital may be, and 
generally is, defrayed out of a saving of income; 


while an oppressive tax laid on income has in most ^ 
cases to be paid from capital. But of all species of 
taxes, those are plainly the most injurious which ne- ^ 
cessarily fall on capital, without giving the contrl- 
butors an opportunity to defray them from revenue. 

Every such tax, by diminishing the funds for the 
maintenance of labour, must in so far diminish the 
future taxable income of the country. The legacy- 
duty is, as we shall afterwards show, chiefly censur- 
able on this ground. 

Most of the writers on finance, patronized by the 
Governments of the diflerent European countries, 
have laboured to show' that taxation is never a cause 
of diminished production ; but that, on the contrary. Taxes, 
every new tax creates a new ability in the subject to 
bear it, and that every increase of the public burdens 
becomes the cau$e of a proportional increase in the 
industry of the people. The fallacy and absurdity 
of this opinion has been ably exposed by Mr Hume 
in his Essay on Tages, It is indeed true, ns we have 
already stated, that the desire to preserve their capi- 
tals unimpaired, and to improve their condition, will 
stimulate most men to endeavour to discharge the bur- 
den of a moderate tax, by an increase of labour and 
exertion, or by a saving in articles of unproductive ex- 
penditure, without allowing it to encroach on their 
capitals, or even to lessen the rate at which they 
may have been previou.<(ly increasing them. But 
although this holds good in the case of moderate 
taxes, we are not to conclude from tlicncc that t 
continues to hold good to whatever extent they may 
be carried ! An individual might be able to defray 
a tax of L* 50, by increased exertion and economy, 
while it might be utterly impossible for him to defray 
a tax of twice or three times that amount without sa- 
crificing a portion of his capital. The truth is, that the 
effect of exorbitant taxes is not to stimulate indus- 
try, but to destroy it. No man will ever be really 
and perseveringly industrious, whose industry does 
not yield him a visible increase of comforts and en- 
joyments. If taxation be carried so high as to swal- 
low the whole, or even the greater part, of the pro- 
duce of industry above what is required to furnish us 
with more necessaries, it must, by destroying the 
hope and the means of rising in the world, take 
away the most powerful motive to industry and fru- 
gality, and, instead of producing increased exertion, 
will produce only despair. The stimulus given by 
excessive taxation to industry has been not unaptly- 
compared to the stimulus given by the lash to the 
labour of the slave — a stimulus which the experience 
of all ages ond nations has proved to be as ineffec- 
tive as it is inhuman, when compared to that which 
the expectation of improving his condition, and of 
enjoying the fruits of his industry without molesta- 
tion, gives to the productive energies of the moder- 
ately taxed citizen of a free state. 

It would be easy to illustrate the effects of op- 
pressive taxation in destroying industry, by refer- 
ences to the History of most European nations.* In Spain. 


* For an instructive account of the effect of heavy taxes on the commerce and industry of Holland sec 
the second volume of the excellent work of M. Luzac, De la Richesse dc la Hollande, ^ 
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Cfeneral Ob- Spain they have been particularly fatal. The de- 
of that country has been commonly ascribed to 
the expulsion of the Jews and Moors^ and to the 
emigrations to America. But had the policy oF the 
Spanish Government been otherwise sufficiently libe- 
ral — had industry been properly protected, and mo- 
derate and equal taxes levied, the losses occasioned 
by the expulsion of so many of her most industrious 
Citizens would have been gradually repaired, and the 
emigration to America would have acted only as a 
stimulus to population. But oppressive taxes have 
not only prevented Spain from recovering from the 
wounds inflicted on her by the bigotry of her rulers, 
but havc^gone far to extinguish the vciy spirit of in- 
dustry. Of the taxes most instrumental in produ- 
cing this effect, the alcavala is justly entitled to the 
pre-eminence. The alcavala is a tax originally of ten, 
but subseciuently of fourteen per cenL^ charged on all 
commodities, whether raw or manufactured, as often 
as they are sold, and rated always according to their 
selling price. Such a monstrous impost was of itself 
sufficient to annihilate all industry.' The manufac- 
tures of Castile and the other provinces subjected to 
its destroying influence were irretrievably ruined. 
And Ustariz, Ulloa, and Campomanes, Spanish au- 
thors of the highest credit, agree in opinion with Mr 
Townsend, that it is to their exemption from tliis 
odious tax that the comparatively flourishing state of 
industry in Catalonia and Valencia is entirely to be 
ascribed. 

Tttxub <i<> Besides contending that the effect of taxes is to 
^ create a new ability in the people to bear them, the 
' Government financiers have also contended that the 
value of the taxes is not really lost to the consumers, 
but that it is again restored to them by the expendi- 
ture of Government and its agents! And notwith- 
standing the gross and almost obvious fallacy which 
this statement involves, it still forms the substance 
of the answers most commonly made to those who 
complain of the injurious effects of heavy taxes. To 
show its absurdity, let us suppose that a farmer is 
taxed to the extent of L. 50, and let us endeavour 
to ascertain whether the expenditure of this sum 
by the public functioniiry, or individual to whom 
it has been paid by the tax-gatherer, affords any 
compensation to the farmer for its loss. If the re- 
ceiver of the tax does not lay it out on commodities 
produced by the farmer, it is obvious it cannot again 
return to him, and he can derive no advantage what- 
ever from its expenditure. But let us suppose, which 
is the most favourable hypothesis for the argument 
we are combating, that the tax receiver comes to the 
farmer to buy produce from him, and let us trace the 
successive steps and effect of the whole transaction. 
First of all, then, the farmer sold as much corn, or 
other produce, os was worth L.50; he next paid away 
these L. 50 to a tax-gatherer; and the person who 
received tlie li.50 from the tax-gatherer now comes to 
the farmer and offers them back to him, on condition of 
liis receiving an equivalent in corn or other produce. 
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This is the way in which the money drawn from the G«nei^ Ob. 
pockets of the public by taxation always reverts to 
them ; and if it enriches any one, it is obvious it 
must do so by making him pay twice for the same 
sum of money ! It is to no purpose to endeavour 
to escape from this roduclio ad ahsurdum, by telling 
us that industry is always benefited by every exten- 
sion of the market, and that the consumption of sol- 
diers and sailors is advantageous, because it increases 
demand ! To benefit industry a market must be a 
real, not a nominal one-^it must be one in which 
the demanders have themselves produced the cquiva^ 
lents they offer for commodities. It is plainly absurd 
to suppose that ciliier individuals or states can ever 
receive the smallest benefit from the demand of those 
whom they have been previously obliged to furnish 
with the means of buying. 8ucii, however, is al* 
ways the case with the demand of those who live on 
the produce of taxation ; and to keep u]> useless re- 
giments and overgrown establishments, on pretence 
of encouraging and stimulating industry by increas- ^ 

ing demand, is to the full as inconsc(|uential and ir- 
rational, as if a shopkeeper were to attempt to in- 
crease his business and get rich, by furnishing his 
customers with money to buy liis goods. 

Tlie fallacy of the doctrine against which we have 
been contending has been forcibly illuslratcd by Dr 
Ilamilion. “ To argue,” says he, that the money 
raised in taxes being spent among those who pay it, 
is, therefore, no loss to them, is no Jess absurd than 
the defence of a housebreaker, who, being convicted 
of carrying off a merchant’s money, should plead that 
he did him no injury, for the money would be return- 
ed to him in the purcliasc of the commodities in 
which he dealt.” * 

It is obvious, therefore, that the services rendered 
by the public functionaries, or by those who receive 
taxes, A)rm the only compensation given by them to 
those who pay them. And wiicn neither the num- 
ber nor the salary of those functionaries is too 
great, these services arc a sufficient return for the 
sums they receive. But every shilling that is drawn 
from the people by means of taxes, to be expended 
in maintaining unnecessary functionaries, or in pay- 
ing them higher salaries than would suffice to pro- 
cure the services of others, is absolutely and totally 
lost to them — as much so as if it were thrown into 
the sea or the;fire. 

That security, protection, and good government, 
which it is the object of taxation to procure, an 
highly valuable, cannot be disputed. But they an 
hke ail other values— the smaller the sacrifice for 
which they can bo obtained, much tlie better. 

Every means by which the expences of Government 
can be diminished and taxation reduced, is an ad- 
vantage to the public precisely of the same kind that 
a diminution in the cost of procuring any useful or 
agreeable commodity is to an individual. There i.s 
really no mystery whatever in the manner in which 
Government is supported and taxation operates. 


• This sophism is equally well exposed in the Lettres (Tun Citoyen sur ie$ VingtiemeSf &c. (p. 113), 
published in 17(>8. 
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Cvncra! Ob- ( lovcmmcnt \r not a proihiCLT its expenditure is 
» rv:itionH on defrayed from the prodiuc ot' its etun labour, but 
rjxiiti^ /'ha;/ the produce nf (ho hdunr of Us subjects. And 
' lienee it is obvious, tiuit the hightr the txpences of 
(Jovernmer.l bccomi*, the deeper must they en- 
iToacli on the iiieonie or capital of its subjects, and 
conversely. In other words', all countries are iin- 
povt ri'«lii'd by an increase of taxation, and enricli- 
ed by its reduction: ami M. Say is perfectly cor- 
net when be says, that the best system of iinance 
to sjuoid liftfc; and the best of all taxes, the least. 
J.e luetifrur dc tons Ics plans dcfmmceest de depenscr 
el Ic vieillctir de tons Irs impnts cst le plus petit. 
Imi.i i« Various and vciy dl.^cordont opinions have been 
«• fiirertuincd respc'ctin^ tlie ultiniafe incidence and 
* ' iffect of particular taxes. Mr Locke in England. 

M. (iuesnny and his hillowcrs in France and 
tnthrjwi- Italy, coiuc ndeii that all taxes, in whatever manner 
.'•111. ti^.y ndght he imp<-seil. fell ultimately on the land. 

I ill!' cironetiiis opinion proceeded Ironi their .sup- 

^ ‘ ' posing the industry employed in the cultivation of 

tin* land to he the only really productive species of 
industry; whereas it is in no respect more produc- 
tive than the ri*st. The truth is, that every burden, 
directly or indirectly, aflecting those engaged in the 
production of any class of commodities, falls ulti- 
inatelv <m its consumers. A lax on hats, for ex- 
ample, niu-t raise the price of hats, as a tax upon 
leather must raise the price of shoes; for, if this 
V I re not the case, the profits of the hatter and shoe- 
maker would lie icducetl below the general level; 
and as there can bo no reason why they ^hould be 
.•satisfied x'ifli a lower rate of profits than tlieir neigh- 
bours, they would begin to willitlraw their capital 
from sucli losing Imsincsse.s, and would continue to 
do .*-0 until the diminution of the supply of their 
|iirtienli\r commodities had raised llicir piices to 
I heir proper height, or to .sucli a height as would 
Yield them the average profits of stock exclusive of 
5 he lax. There arc natural limits, however, to the 
extent to which taxes on commodities can be ear- 
ned ; and ibeir elfects are widely dilFercnt according 
ns lliey are laid on commodities rccpiirid for the 
eonsumpiion of the labouring class, or on those 
wliich are exclusively consumed by the higher 
clasicp. Ihil before procei ding to examine the ef- 
iec’-' of particular taxes, we shall make a few ob- 
scrvaiions on the following maxims laid down by 
Dr Smith with regard to ail taxes, and which ore 
drawn up with singular judgment and comprehen- 
sion, viz : — 

tn 'mumIi'. IVrst maxim. The subjects of every state ought 
Ainxiin JO contribute towards the support of the government, 
as nearly as possible, in proportion to tlu ir respec- 
tive abilities ; that is, i/i proportion to the revenue 
:vli?rh they respectively under the protection 

of the state. 'J'he cxpence of Government to the in- 
dividuals of a great nation is like the expcnce of 
management to tlic joint tenants of a great estate. 
In the observation or neglect of this maxim consists 
what is cu it'd the eijualit^ or inequality of tax- 
ation." 

Hecond, ** The tax which each individual is bound 
lo pay ought to be certain, and not arbitrary. The 
//v't of pay merit, the j/mwntr of payment, ihc tjfuan- 


tity to be paid, ought all to be clear ond plain to the General Ob- 
contributor and lo every other person. When it is servationa on 
otherwise, every person subject to the tax is put, 
more or less, In the power of the tax-gatherer, who 
can cither aggravate the tax upon any obnoxious 
contributor, or extort, by the terror of such aggra- 
vation, some present or perquisite lo himself. The 
uncertainly of taxation encourages the insolence and 
iavour.s the corruption of an order of men who are 
naturally unpopular, even where they arc neither in- 
solent nor corrupt. The certainty of what each in- 
dividual ought to pay is, in taxation, of so great im- 
portance, that a very considerable degree of inequa- 
lity, it appears, I believe, from the experieivec of all 
nations, is not near so great an evil as n very small 
degree of uncertainty." 

Third, Every tax ought to be levied at the time 
and in the manner in which it is most likely to bo 
convenient for the contributor to pay it. A tax 
upon the rent of land, or of houses, payable at the 
same term at which rents arc usually paid, is levied 
at the time when it is most likely to be convenient 
for the contributor to pay, or when he is most likely 
to have wherewithal to pay. Taxes upon sucli con- 
sumable goods as arc articles of luxury arc all finally 
paid by the consumer, and generally in a manner 
tiiut is very convenient for him. He buys them by 
little and little, ns he has occasion' to buy the goods ; 
and as he is at liberty, loo, cither to buy or nut to buy 
as he pleases, it must be ids own fault if he ever suifers 
any considerable incoiiveniency from such taxes." 

Fourth f “ Every tax ought to be so contrived as 
both to take out and to keep out of the pockets of 
tile people us little as possible, over and above wiiat 
it brings into the public treasury of tlie btatc." — 

(IVeullh of flat ions t III. p. ^25!}.) 

A .syst' m of taxation maybe pronounced to be either French 
good or bad, according as it approaches to or recedes Taxation m- 
from these maxims. For example, the great defect 
in the system of taxation in France and Spain under 
the old regime^ consisted not so much in its inagiii- Muxim 
tude, or in the oppressive manner in which it was 
collected, ns in its inequality. Instead of all the citi- 
zens contributing to supply the wants of the state 
ill proportion to their respective abilities, those 
who had the largest fortunes, »nd who, consequent- 
ly, derived the greatest advantage from the securi- 
ty and protection afforded by Government, were en- 
tirely relieved from the burden of direct taxation. 

The nobility and clergy, at the same time that tlicy 
engrossed every situation of power and emolument 
to themsclvei^, were, as far as possible, exempted 
from contributing any thing to the support of Go- 
vernment. And it is now no longer a question that 
the disgust occasioned by this inequality of taxation, 
the impatience of the feudal privileges of the nobili- 
ty, and the desire of equal rights, were the leading 
causes of those revolutions which have made so much 
havoc amongst the ancient institutions of the Conti- 
nent. 

*Mie system of taxation generally established in Taxation uf 
Eastern countries has the defect of not correspond- 
ing with the second maxim laid down by Dr Smith. I^fonlutcm 
The amount of the contribution is fiuctuating and with the 
arbitrary, not fixed and certain. In despotic coun- Somnd 

* Maxim. 
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General Ob- tries, all the agents of Government arc despots in their 
scrvatiims on peculiar sphere ; and although the sum demanded 
r^iinoiK Sultan should be defined and nsecriained, 

there are no iiiiilts to the extortion and* rapacity of 
his agents. An individual who has paid the tax im- 
posed by the Sultan has no guarantee against being 
called upon to pay three or four times as much to 
the Pacha of the province. The siTurity of proper- 
ty is thus completely subverted; and the arbitrary 
nature of the public burdens is entirely de^tructivo 
of that spirit of indu^try which might have supported 
and extended itself under a far greater weight of 
e.quable and well defined taxes. 

Wnalions- 'J'he est iblishment of the xmrehonsing system, or 
sy^t 111 tlic gr.inting of liberty to the merchant, on payment 
!*h^ ThT'/^* of a moilerato rent, to deposit his imjjorted goods in 
7mrehottsC5y under the King*s loeic and his own, 
without liis lieiiig obliged to pay the duties until he 
finds it convenient to withdraw them, has powerfuJiy 
conlnhuted to make a large hrancli of our taxation 
correspond very closely to the l/urd maxim laid 
down by Ur Smith ; or to cause a large class of du- 
ties to be levied at the time and in the manner which 
is most convenient for the conlrdiulor to pay tlicm. 
Previously to the act of the 4!)ii of George III., es- 
tablishing the w.'irehousiiig system, the duties on all 
goods imported, and which amount to a very large 
proportion of the public revenue, had cither to 
bo paid at the moment of their iiiiportulion, oi a 
fionrif witli sufficient sccuiily for their future |)a}- 
ment, had to bo given to the revenue oflieers. The 
hardship and inconvenience cd’ such a s}stcm is ob- 
vious. Sureties were very ddiieult to be obtained, 
and the mere bant, in order to raise funds to pay 
the duties, w'as frequently reduced to the ruinous 
necessity of .selling his goods immediately on their 
arrival, at a time when perliajis the market w'us al- 
re.-idy glutted. Neither w’as this the only injury en- 
tailed on tlie country by (his system ; for the duties 
having to be paid «// ai tmn’y ami not l)y degree--, as 
the goods were sohl for conMimjilion, their price 
was rai>ed by t!'e amount ol'llie profit on the capital 
advanced in payment of the duties ; competition, too, 
wasdiiiiiiiished 111 coiisecpieuce of the greater command 
of funds lequired to carry on trmlo under ruch dis- 
advantages; and a few rich individuals were thus, in 
a great measure, enabled to monopolize the business 
of importing tliose conimodilies on which heavy du- 
ties were payable. The sy^,teul had, be^ide.s, an ob- 
vious tendency to discourage the carrying trade of 
the country, and to endanger the security of the re- 
venue. For the iiecee&ity of paying import duties 
even on those commodities which were destined for 
re-exportation, deprived us of all chance of ever be- 
coming considerable as an entrepot ; by preventing the 
importation of almost all foreign commodities, except 
those colonial products of which w'e had a monopoly, 
that wore not likely to be speedily required for home 
consumption ; at the same time that the difh'culties 
attending the granting of a really equivalent draw- 


back to the exporters of such as had paid the duty, General Ob- 

opened u door for the coroniission of every species 
of fraud. ^ Taxa uon. 

Sir Robert Walpole appears to have had a very 
clear conception of the injurious consequences o f pole’s F.x- ' 
this system ; and it wa.s the object of the fa-cisc Sehcine. 
nious iltcise Scheme, proposed by iiini in I73'b to 
allow the importers of tobacco and wine to deposit 
them in public warehouses, and to relieve them from 
the necessity of paying the duties chargeable on such 
commodities until tliey chose to withdraw them for 
home consumption. Tlie celebrity of this scheme, 
and the misconceptions that have been so very gene- 
rally entertained respecting it, incline us to think 
that we shall only be gratifying our readers by quot- 
ing the following passages from the speech made by 
Sir RohtM'ton submitting his plan to the consideration 
of the lIou<e of Commons. 

“'J'he duties now pa^alile ujion tobacco, on importa- 
tion,'* said Sir Kobert, ''amount to Ikl. and one-third 
part of a penny pound weight ; all which must be 
paid down in leady money upon importation, with the 
allowance often per ccfit. upon prompt payment ; 
or otherwise there must be bonds given, with sufli- 
cient sureties, for the payment thereof; which is 
often, a great loss to the public, and is always a 
great inconvenience to the merchant importer. 

Whereas, by what I am to propose, the whole duties 
to he paid tor the future will amount to no more 
than 4il. and three farthings per pound w'cight; afui 
ihi.s duty not to he paid tili the tuhaccu comes to be 
sold fur home consumption. So that, ij the incr- 
ehant e.rpo)ts hts tohueco, he n'ill he tiuitc Jtce Jroin 
att payment of duty, or giving bond therefor, or 
finding out proper sureties fur joining in such bond: 
he will have nothing to do but unload his tobacco 
on board a ship for exportation, without being at the 
trouble to attend for having his bonds cancelled, or 
for faking out debentures ftir the drawbacks; all 
which, 1 conceive, must bo a great case to the fair 
trader; and to ever) such trader, the preventing of 
frauds must be a great advantage, because it will 
put all the tobacco traders in Britain upon the same 
footing; which is but just and equal, and what 
ought certainly to he accomplished, it it he possible. 

“ Now, in order to make this ease elftctuul to 
the fair trader, and to contribute to his advantage 
by preventing as much as possible any frauds in 
time to come, 1 propose, as 1 have said, to join the 
laws of excise to those of the customs, and to leave 
the one penny, or rather three farthings, per pound, 
called the (urtlier subsidy, to he still charged at the 
custom-house upon the importation of any tobacco; 
which three farthings shall be payable to his Ma- 
jest^^'s civil list as heretofore. And I propose, that 
all tobacco, for the future, after being weighed at 
the custom-house, and charged with the said three 
farthings per pound, shall be lodged in a warehouse 
or warehouses, to he appointed by the commis- 
sioners of the excise for that purpose, of wliich 


• For an excellent account of the effects of the arbitrary nature of Eastern taxation, see Volncy. f 'oyage 
en Syrie, Tom. II. cap. 33, and cap. 37- 
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<iti.Lr.il Ob- warcIioU'C ihe merchant importer shall have one 

M I vatioiifcon ajjj the warchouse-kccpcr to be ap- 

pointed by the said commissioners shall have an- 
' other, in order that the tobacco may lie safe in that 
warehouse till the merchant finds a market for it^ 
either for exportation or home-consumption. And 
if his market be f«)r exportation, he may apply to 
his warehouse-keeper, and take out as much for that 
purpose ns he has occasion for, which, when weighed 
at the custom-house, shall he discharged of the three 
farthings per pound with which it was charged upon 
importation ; so that the merchant may then export 
it w'ithout any farther trouble. Hut il'his n.arket he 
for home-consumption, that he shall then pay the 
three farthings charged ii[)on it at the custom-house 
upon importation ; and that then, upon calling his 
warehouse-keeper, he may deliver it to the buyer, 
on paying an inland duly of 4d. /irr pound weight 
to the proper officer appointed to receive the 
same.” 

Sir Robert concluded his speech by saying, ‘‘ I 
look upon this ns a most innocent scheme ; it can bo 
hurt! Ill to none but smugglers and unfair traders, i 
am certain it will be of great benefit to the revenue, 
and w'ill tend to make London a i'ree port, and, 

RY CONSEQUENCE, THE MARKET OF THE WOULD. 

If 1 had thought otherwiao of it, I should never have 
ventured to propose it in this place.*’ * 

Nothing can he more clear and explicit than this 
^tarement; and no doubt can now remain in the 
mind of any one, that the adoption of the scheme 
would have been of the greatest advantage to the 
commerce and revenue of the country. Hut such and 
so powerful was the delusion generated in the public 
mind with respect to it, that its proposal had well nigh 
c.iascd n rebellion. IMost of the merchants of the 
(lay had availed themselves of the facilities wliich the 
exi.sting system afforded of defrauding the revenue; 
and they dexterously endeavoured to tinvartthe suc- 
cess of a scheme which would have given a serious 
ch'H!k to such practices, by making the public be- 
lieve that it would be fatal to the commercial pro- 
sperity of the country. The olVorts of the nier- 
cfi.ints were powerfully assisted by the spirit of 
party, which then ran very high. The political 
opponents of the ministry, anxious for an oppor- 
tunity to prejudice them in ihc public estimation, 
contended that the scheme was only the lirst step 
towards the introduction of such an universal sys- 
tem of excise, as would inevitably prove alike sub- 
versive of the comfort and liberty of the subject! 

In consequence of these artful misrepresentations, 
the most violent clamours were everywhere excited 
against the scheme. On one occasion the minister 
narrowly escaped falling a sacrifice to the ungo- 
vernable fury of the mob, which besot ail the ave- 
nues to the House of Commons : and after many 
violent and lengthened debates, the scheme was ul- 
timately abandoned. 


T I o N. 

The disadvantages of the old plan, and ihc benefits Generhl Ob 
to be derived from the establishment of the warehous-* 17 ®**°"*‘**' 
ing system, were very clearly and forcibly stated by . 

Dean Tucker in his Essay on the Comparative Advan^ * 
tagrs and Disadvantages oj Great Britain and France 
vjith respect to Trade ; published in 1750. Hut so 
powerful was the impression made by the violent 
opposition to Sir Robert Walpole’s scheme, and 
such is the force of luihit and ignorant prejudice, 
that it was not until liS()3 that this obvious and 
signal improvement — the greatest, perhaps, that has 
been made in the tinanciul and comuicrciul system 
of the country.— was adopted. 

The comparative facility and cheapness with r.xpcfuc ot 
which taxes can be collected, ought to be particu- ^“Ikriing 
larly attended to in their imposition. Every lax 
should, as Dr Smith lias stated in his fourth inuxim^ 
be connived so as to take out, and keep out, of the 
pockets of the people as little os possible above 
what it puts into the public treasury. The princi- 
ple of this muxitn is obvious — it is the nett produce 
of tuxutior, or tin; sum which it yields after the 
expences of collection are deducted, that is alone 
applicable to national purposes ; and to inipo.se tuxes 
which it costs a great deal to collect, is to impose a 
Iicavy burden on the people for the sake of a small 
advantage to Clovernment. It is stated by Sully, in 
his Memoirs, as an unquestionable fact, that the 
evjience of collecting a nett revenue of //nr/y mil- 
lions of livres in France in J 59S, cost the enormous 
sum of 120 millions; or, in other words, that of a 
sum of 150 millions taken from the people by means 
of taxation, only thirty millions found their way into 
the coffers of the treasury ! Under the administration 
of M. Nccker, a revenue of about 557 millions of 
livres was collected at an cxpencc of 58 millions ; 
being about lOijf per cent. 

The cxpencc of collecting the public revenue of 
Great Hritain, for tlie year ended the 5th January 
1822, amounted to L. 6, ()s. 7d. per cent, on the 
nett produce ; while in Ireland its cxpencc for tiie 
same year amounted to L. 22, 2s!. jkI- per cent, or to 
more than three times as much as in England. A. 
good deal of this dilference of expence must he as- 
cribed to the different situation of the two coun- 
tries ; but a good deal is also owing to the more de- 
fective system of taxation established in Ireland, and 
to the greater corruption of the officers, 'flic dif- 
ference in ttie cost of collecting the Post-oflice re- 
venue of the two countries is the most extraordi- 
nary. In Hritain the nett produce for the year* 
ended 5th January 1822 was colltcted at an cxpencc 
of L. 88, ISs. fod. per ecnt.j while in Ireland it 
cost L. 1 18, 4s. lOd. per ce?it. / The adoption of the 
plans and suggestions of the commissioners appoint- 
ed to inquire into the state of Irish revenue, will 
undoubtedly be productive of a great saving in the 
expctice of its collection. 

Taxes may be collected by officers employed by 


* Tindal’s Continuation uf' Uapln, VIII. p. 1 .04, cd. l7()i) ; C()xc's Sir R, Walpole, I. p. 872, 4to ed. 

Had the resolutions witii respect to tobacco been carried, those regarding wine, which were to have been 
exactly similar, would have been proposed. 10 
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(icncrd Ob- Government to receive them directly from the con- 
or Government may let them in farm to 
individuals for a rent certain, giving to such indivi- 
,Mo(U of s®**vant8 the power of collecting them, 

r.iiliiting question. Which of these modes of collection 
t.ivls. should be adopted ? depends on a variety of circum« 
stances, and docs not admit of any general solution* 
Where a tax is very well defined, and its collec- 
tion may be efTccted without requiring any very mi- 
nute inspection of the private concerns of individuals, 
it may be almost uniformly farmed with advantage. 
In such a case the proceedings of the farmers could 
not excite the prejudices of the contributors; and 
the greater skill and economy with which all busi- 
nesses carried on by individuals on their own ac- 
count are conducted, would enable the farmers to 
pay, exclusive of the profits made by them, a larger 
sum to Government on account of the tax, than it 
would have any chance of rct^eiving from its own 
agents. But il'a lax were not very well defined, or 
if it required a close examination of the affairs of in- 
dividuals to assess it fairly, there cannot, we think, 
be a doubt that it ought to be directly collected by 
the servants of Government. It is indeed extremely 
probable that such a tax would be more productive 
wore it farmed ; but this, thougli an important one, 
is not tlic only consideration tn be attended to. Ail 
taxes which occasion any investigation into the pri- 
vate concerns of individuals are necessarily unpopu- 
lar ; and it is obvious that this unpopularity must be 
imineasurubly greater when these investigations are 
conducted by those who have a direct personal inte- 
rest ill prosecuting them with the greatest striclne.s8, 
than when they are conducted by the agents of Go- 
vernment — by persons who, in most cases, derive 
none, and in all eases only a very slender benefit from 
the increased productiveness of the tax. The mass 
of the people would most assuredly ascribe much of 
the hardship of such taxes to the vigilance and keen- 
ness of the farmers; and would be di.sposcd to be- 
lieve that a considerable portion of their produce 
went into their pockets, and that they w'ero not only 
' assessed to defray the charges of the State, but to 
add to the fortunes of a class of persons who are 
universally objects of popular indignation. Wc ad- 
mit tliat these su.^picions aiid complaints arc in most 
cases totally destitute of miindation. The farmers 
can only enforce payment of a tax according to the 
provisions in the law imposing it; and if its pres- 
sure is either unequal or severe, or the mode of 
its collection vexatious and troublesome, it is plain 
tlie fault lies with those who imposed it, and not 
with the farmers. But however groundless the 
public prejudice against the farmers of the revenue 
may be supposed to be, it ' is one which will al- 
ways exist, and ought to be respected. Perhaps 
we overrate its influence ; but really we have very 
little doubt that, had an income-tax of or 6 per 
cent.j let in farm, been established in the place 
of the late income-tax of JO per ceni,^ it would 
have been generally considered as the most oppres- 
sive and vexatious of (he two ! Although, therefore, 
we cannot concur with Dr Smith, in his opinion, 
that nit tuxes ought to be collected by the officers 
of Government (III. p. .IbG), neither can we concur 


with Mr Benthami who has. endeavoured to prove o*^- 
that farming is in every c(ise the preferable mode 
collection. ( Theorie des Pcines et des liecompcnscs, 

Tome II. p. 203.) We certainly think that all taxes 
laid on such articles as stamped paper, houses, win- 
dows, horses, carriages, &c., and perhaps also the du- 
ties on exportation and importation, might be very ad- 
vantageously collected by letting them to farmers; hut 
any attempt to farm, taxes on income, or taxes w hich 
require an examination of and interference with pri- 
vate affairs, would excite the most violent clamour and 
irritation, and could not be otherwise than pernicious. 

The cortre system, or the compelling of indivi- fVrvii*. 
duals to execute public works by requisitions of 
labour, is one of the worst species of taxation. 

Those who get no pay for their labour, and who are 
made to work against their will, waste their time 
and industry : and there is, besides, a very great 
loss incurred by the interruption of the regular pur- 
suits of the lahoiirci.s. When Turgot entered on 
his administration, he sent a circular letter to the 
Jload-surveyors and Engineers of the clificrcnt pro- 
vinces of France, ordering them to transmit esti- 
mates, framed on the niost liberal scale, of the sums 
of money for which the usual repairs might he 
made- on the old roads, and the ordinary nuitd)er of 
new ones constructed. Tlie aggregate of the dif- 
ferent estimates showed that a money contribution 
of about Icn millions of livres a-year would suffice 
for the repair and construction ui‘ all the mads in 
the kingdom ; whereas Turgot showed, (hat the t \c- 
cutioii of these repairs and coi)s(ruc(ions by contri- 
butions of forced labour, or corvu'St cost not less 
than Jorif/ millions, or four times us much as (he 
other! (bay, 'I'raite tV Economie Pnliliqncy 11. p. S15.) 

The metiioci of repairing road.«<, by cuntribution.s 
of labour instead of money, was ut one time general 
throughout Europe, and is still acted lui in many 
countries. In Scotland the agricultural population 
of the country were compelled, by an act pas.si d in 
to w'ork XIX (lays each year at the public 
roads. This contribution was denominated statute- 
labour, and was emmnuted, in the early part of the 
reign of his late Majesty, for u tax on land, rated 
according to its valuation in the cess-bouks. 'iliis 
commutation lias been productive of the greatest 
advantage. IVcviuusly to its taking place, our 
roads were, perhaps, the very worst, and they 
have since become among the very best iu Eu- 
rope. 

Paiit II. — Direct Taxe.s. 


It is impossible, for the reasons wc have stated in Hired 
the previous section, to regaid such taxes as really 
fall on capital as a permanent source of public in- 
come. Capital consists of that portion of the pro- 
duce of industry which has been saved from iinine- 
diate consumption, and which is applied partly to 
maintain those w'ho are engaged in the great work of 
production, and partly to facilitate their labours. Ir 
is by its amount that the amount of the produetbe 
industry of every country must ulw'ays be regiiidtecJ. 

And such being the case, it is plain that wii.iti ver 
has a tendency to dimlnisli capital, or to convert it 
into revenue, must, by diminishing the means ol eiii- 
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Taxcfon ployinpf and facilitating labour, and consequently 
produce of the country, be a moht fruit- 
luJ source of |)aii[K*ri.-'in and misery. Tliis, however, 
would be th^ |iiccisc clllct of taxes on capital ; and 
it is for tliib reason iliat iliey ought alwayh to be re- 
garded ill the light I'-f an extraordinary resource, 
and ought never to he impo.'ied except in cases 
of very urgent iiceessiiy. J'he misapplication and 
destruction of the means of produetion which they 
iiifjlijhly occasion, would not only defeat every at- 
tempt to render them perm'ineiit, but would, by im- 
poverishing and exhausting the country, render all 
other taxes comparatively unproductive. 

It is not from ca[)iiul, tlicrefore, but from revenue, 
that all permanent taxes ought to be derived. And 
the revenue of every individual in every country, 
wdio doe.s not subsist on the produce of taxation, be- 
ing derived either ironi rent, prolit, or wages, it is 
plain that all taxes which do not fall on capital must, 
howsoever imposed, ultimatidy fall on one or other 
of tlic^e three sources. Without further preface, 
therefore, we shall now proceed to trace tlic ultimate 
incidence and effect of such taxes as are laid dimity 
on rent, profit, and wages; and when we have a.s- 
certained the w'ay :ii which they operate, it will be 
comparatively easy to ievesligate the elfect of those 
direct luxes which are meant to fallequtdly on all the 
various .sources of income. 

Sect. f. — Tastes on It cut. 

Tiixtsoa !• Taxes on the Rent of Ta/id.^^A tax on the 

llvm. rent of land, properly so called, or on the sum 
|)uid by a tenant to a landlord for the use of the ua^ 
tural and inherent poxvas of the sod, would fall 
wholly on the landlord. Uent is entirely a conse- 
i|iiencc of tlie decreasing productivencs.s of the capi- 
tal and industry succes'.ively applied to the land. 
If capital could have been always applied to the best 
soils with eyiiut advantage, it is plain no one would 
ever have lliouglit of resorting to tliose of an inferior 
degree of fertility, and no such thing as rent would 
ever have been heard of. Hut lhi.s i.s not the case. 
Thebe.st lands in every improving country are speedi- 
ly exhausted ; and it is always found to he inure ad- 
vantageous to lay out capital on the inferior soils, 
whicli require a greater expenditure to make tliciii 
yield the same supplies, than to continue forcing the 
best lands. ISiippose, to illic^trate the effect of this 
constantly operating* principle, that a series of soils 
of various degrees of fertility are in cultivation, and 
that they respectively yield, in return for the same 
expenditure of capital, 1(^0, 8 q, 70, 00, &c. 

quarters, it is plain, as there cannot be two prices of 
the same article, at the same time and in the same 
market ; that, when two or more of these soils are 
cultivated, their produce must all sell for the same 
price ; and it is farther plain, that this price must be 
such as will sufficiently remunerate the cultivators 
of the worst soil, for otherwise they would not con- 
tinue to employ their capital in its cultivation. But 


the price which will remunerate the cultivators of Taxes on 
the worht land, will more than remunerate the cul- 
tivators of the more fertile lands, precisely in pro- ^ ^ 
portion to the greater quantity of produce obtained 
from (hem. Now, as there cannot be two rates of 
pxifu in the same country, any more than two prices, 
l/iis cjcccxs of produce nccessardy canslilutes rent. 

TiiiK'<, when //re qualities of land are cultivated, the 
rent of the Jinst quality would be 40 quarters ; for 
such IS the difference between its produce (lOO), 
and the pioduce ((iO) oi' the Jiflh and last quality of 
land cultivateil. Jn like muiiner, the rent of' the 
second qiialily would be ’M) quaiters, or f)() — (H) ; the 
rent of the thud *10 qiiartei^, or SO — fiO ; and the rent 
of xhcfouitk It) (juai'leis, or 70 — (iO. IJut it i's obvi- 
ous no rent would he paid by the culdvatoi.s of the 
soji oi'ihv fifth quality, and wdiich was Inbl taken in- 
to cukivulion ; nor is it really po^sible to conceive 
a case in which rent could enter, for any con.sidiT- 
able period, into the cost of that portion of the pro- 
duce of a country which is raised by the agency of 
the capita^ last applied to the soil, whether it be laid 
out on new land or in the im[)rovement of the old. 

For, if it did, it would be a proof that agriculture 
was the best of all businesses, and, in consequence, 
capital would be immediately atlructed to the land, 
and would most certainly continue flowing in that 
direction until tlie produce raised by the portions 
last ciiipJoycd in cultivation would only yield the 
common and ordinary rate of profit. It may, tberc- 
I'orc, be laid down us a general principle, and one 
from which there are really no exceptions; that, 
wherever industry is free, ratr produce altrays .\{dd 
at Its necessa) ?/ pi ice — that ih, at the price whieli is 
just sufficient to yii ld the common and average rate 
of profit, and no more, to the producers of that j)or- 
tion of the necessary or required supply which is 
raked in the most unthvourable circiiiiialance.*s', or by 
means of the capital last l.iid out on the soil.* 

It results, from this principle, that n tax on rent A T.ax on 
would have to be entirely defrayed by the landlords. *hnt, pro- 
Such a tux would neither raise the price of raw prt>- 
duce, nor operate as u discouragement to eiiltivu- d,,) riii.sc 
lion ; for, ns we hav(‘ Just seen, that that portion of I’rurb, .iml 
raw produce which regulates the price of all the re.st fall 
pays no rent, it is impossible it could be alfecled by 
its imposition. In fact,' all sorts of farm produce lords, 
would continue at precisely the same price alter the 
tax had been laid on as before, and there would be 
just the same motives to extend cultivation. In so 
far, therefore, as the income of the landlords really 
consists of rent, it might be entirely taken from 
them by means of direct taxes, without its being 
possible for them to elude their pressure, and with- 
out their occasioning any injury to the other classes 
of the community. This arises from the circum- 
stance of the landlords not being producers, but on- 
ly receivers of income. Kent is altogether extrinsic 
to the cost of produetion. It really consists of the 
excess, or of the value of the excess, of the produce 


* For a further account of the origin and nature of rent, see the Article Political Economy, Part III. 
Sect- 3, in this Supplements 
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Thxci on obtained from the best soils^ or by the ageircy of the 
Kent, capita! first laid out on the land, over that which is 
ol)tained from the worst soils under tillagej or by 
the agency of the capital last laid out on the land. 
'L'hat ihe consumers must pay the value of this excess 
to some one or other is certain ; for sucli payment 
is one of the absolutely indispensai.lo cundiiions to 
their obtaining the necessary supplies of raw pro- 
duce^ and must he made the moincnt that the in- 
crease of population has compelled recourse to be 
had to inferior soils. But it is plainly of no conse- 
quence whatever to them whether they have to 
pay it to the proprietors of the land, or to a tax- 
gatherer. 

\ Tax on observed, however, tliat a tax on rent, 

fhr.r portion in the comnioii acceptation of the word, would not 
t)t' \]w have (piito the same liiect that wo have now stated, 
r rni wlrtli "ould not wholly fall on llie landlord. By rent 
of co/ninoiily meant the whole sum paid by a tenant 
intrristof to a landlord, as wtII for the use of the buildings, 
(-.ipiiai, fences, <?vc. on a farm, as for the use of the natural 
inherent powers of the soil. But the sum paid 
fJ! oji iIk- ^ leiuiiU for buildings and improvements is not 
f'unMiiiiLT. really rent, hut interest on the capital expended on 
them. To whatever extent, therefore, the gross or 
nominal rent ol a farm is made up of interest on capi« 
tu), to the s^xme extent would a tax on it operate to 
raise the price of its produce. Suppose, Ibr exam- 
pie, rliat the gross rent of a farm is L./iOO, and that 
L.i2.50 are interest of capital laid out on its improve- 
ment. If a tax of 10 per cent, were laid on rent, on- 
ly L.li.5 would have to be permanently paid by the 
landlord. The other L.25 might be paid by him for 
a short ])criod ; but, as it would form a deduction 
from prolits, capital would, in consequence, be with- 
drawn from the soil until the diminished supply of 
produce had raised pi ices to Ihcir proper jevel — 
that is, to sucli a level as would yield the common 
and ordinary rate of profit on the capital still em- 
ployed in cultivation. This part of a tax on gross 
rent would not, therefore, fall on the landlord, or 
the farmer, but on the con.vumer of raw produce. 

Fiurta tint circumstance of rent unavoidably arising in 

wuufaVmuw the progress of society, inclines us to think that it 
from do- would be good policy for the government.'! of coun- 
vt-rnmcni ry- the United States, who are possessed of 

tracts of fertile and unappropriated land, to 
iTi^rtv 'of retain the property of this land in their own hands, 
Lund. and to let it by public auction, in such portions, and 
for .such a number uf years, ns might be deemed ad- 
visable. *Such a system might perhaps discourage 
some of those expensive and ostentatious undertak- 
ings entered into by individuals who have the abso- 
lute property of the lands which they occupy ; but 
there arc no grounds whatever for thinking that it 
would contribute in the smallest degree to present 
any of those improvements which are really condu- 
cive to the raising of raw produce. The leases 
might be mode of such a length as to encourage 
every necessary outlay of capital ; and the tenants 
who had the State for their landlord would certainly 
run a less vi.sk than those who occupy the estates of 
individuals of being disturbed in their possession, or 
of being harassed by vexatious prosecutions. But 


if no real disadvantage would arise from the adop- Taxes on 
tion of this system, it would be productive of many 
very grtat advantages. According as population 
increased, and a.s the expenccs of Govcrmm.‘iit were 
necessarily augmented, un incrca.*>ing revenue would 
be provided to meet lliem — a revenue, loo, it must 
be recollected — rai.'icd without hardship to any in- 
dividual whatever — and which, even though the (Jo- 
vernmeiit should not take if, would notwitihstaiiding 
exist, and have to he paid by the consumers of raw 
produce. “ Under such a s}stem the owners of ca- 
pital would enjoy its profits ; the ela^s of labourers 
viould enjoy their woge.s, without any diduction 
whatsoever ; and every man would employ Ins capi- 
tal in the way wliich was really mo^t advantageous, 
without receiving any inducement, by tlie mischie- 
vous operation of u tax, to remove it from a channel 
in which it was more, to one in wliicii it would be * 
Jess productive to the notion.” — (Mill’s l lemcntsof 
Political Econowffy p. 1 !)[).) 

But after lanil inis been appropriated and convert- 
ed into private property, it would certainly be un- 
juiit to lay tile burden of supporting the 8tate exclu- 
sively on the landlords. Mr Mill is, however, of 
opinion, that this exemption from exclusive taxation 
ouglit only to extend to the present rent, and that 
the State has a just right to enact iliat all future in- 
crease of rent siiall be applied to its use. We can- 
not assent to this proposition. When an absolute 
right ol property has once been cslahlisiied in land, 
the owners seem to us to he fairly entitled not only 
to all the advantages now deri\able i'rom it, but to 
all those of which it may hereafter be made produc- 
tive. Mr Mill contends, that inasmuch as (iovern- 
ment may, by their own act, and without any eflbrt 
on the part of tlie landlords, raise rent, there can be 
no good reason why they should not appropriate to 
themselves all the cvec'^s they have created. But if 
wc establish this principle in one instance, it is difii- 
cult to see why it should nul be established in 
others. It IS possible for the Government, by repeal- 
ing the corn laws, and admitting the free importation 
of raw produce, to raise tlie profits of stock. But 
no one would, therefore, contend, that Government 
would be justified in laying a tax on profits equiva- 
lent to the rise lhat had thu.s been occasioned; and 
if not, why should they be justified in laying an ex- 
clusive tax on rent when it lises in consequence of 
any measure of theirs.^ All classes should be made 
to contribute, in the .same propoition to their raean^t, 
to the .support of the State. But it would certainly 
be a departure from this just principle to tax those 
who have acquired a property in land to a greater 
extent than oilieis, or to give to the State all the ad- 
vantages they would otliLrwi.se have derived from the 
growing prosperity and improvement of the country. 

The greater part of the revenues of the principal 
monarchies of Asia secm.s, in nil ages, to have been 
derived from the soil. The land has been held by 
the immediate cultivators, generally in small por- 
tions, with a perpetual and transferable title ; hut 
under an obligation of paying, annually, the govern- 
ment demand, wbieb might be increased at the plea- 
sure of the sovereign, and seldom amounted to less 
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'Paiiifc on than a full rent.” (Mill's Element.^ of Political Econo^ 
P* 199.) • 

The scuiaj^cH on knif'his* fees, the aesessment of 

!. I li/biiil! bn otlier lands, and the sulibidies cliar^oablo 

nil the proprietors of esLites, so often referred to in 
the history of England, were, to all intents and 
purposes, iand-tiixes. (lJlack^tone, I. p. 31^.) But 
t!ic existing land-tax has supplanted all those more 
arieient assessments. This tax was first imposed 
in a new valuation of all the lands in the 

kingdom having been made in the previous year. 
According to this valuation, it was found that a tax 
of Is. on the pound of the ascertained rental, afford- 
ed an annual clear revenue of L..GO0,O()O. No 
change lias ever been made in the valuadon of 
The rax, which was at first an annual one, has been 
generally as high as 4s. u pound of the valued rent : 
In 179K, it was made [lerpetuul at that rate, leave 
being, at the same time, given to the proprietors to 
redeem it. 

The land-tax was very uncciual at its first imposi- 
tion. Eor such proprietors us were friendly to the 
Bevolutionary establishment, generally returned their 
estates at a much higher value than the proprietors 
who were attached to the Stuarts. The difFcrent 
degrees of improvement that have since taken place 
in tlio various districts of the country, have, in some 
instances, tended to correct the inequalities in the 
original imposition of the land-tax, and, in others, to 
iiiereitse them. 

Ta\»sori Tua'cs <m the llcnl of Ilmses. — The principal 

flu* Klmi of pjirt of the rent of houses generally consists of the 
profits of the capital laid out in their construction, or, 
as it is more commonly termed, of building rent, a 
comparatively small part only being ground rent, or 
rent payable for the soil on which they are erected. 
It IS evident, therefore, from the principles already 
established, that, if the supply of houses could be as 
easily diminished and increased as the supply of raw 
produce, a tax on their rents would full entirely on 
the occupiers and ground landlords, in the proportion 
that the profits ot the capital laid out on them bore 
til the rent of the land on which they stood. But as 
the supply of houses is not susceptible of speedy di- 
minution, the builders would have no means of im- 
mediately raising rents when a tax was laid on thorn ; 
and, imle.ss the capital of the country, and, conse- 
quently, the population and demand for houses, were ‘ 
rapidly increasing, a considerable number of years 
would necessarily elapse before tlicy would be able 
to relieve themselves of the tax. Houses, however, 
though slowly, are yet certainly perishable ; iind, as 
no more of them would bo built after they hud been 
taxed, until the increasing demand had raised their 
rents so us to indcirnify the builders for the tax, 
and to elevate their profits to the common level, 
there can be no question that, in the end, the tax 


TION. 

would be thrown wholly on the occupiers and ground Taxes on 
landlords in the proportions already mentioned. 

Sect. II. — 2'axcs on Prof is. 

A tax proportioned to the nett profits derived from Taxes on 
the ea|}ital employed in every branch of industry l^rmus. 
would fall wholly on profits. 

.Such a tax would affect all capitalists to precisely An equal 
tile same extent. When or 10 per cent, was laid on Thx "n all 
the prolits of the farmer or manufacturer, an equal 
3 or 10 per cent, would be laid on the prolits of the nil ( apnaU 
nierchant, the ship-owner, and of all the other cm- ibt*. to the 
pIo 3 'ers of capital. It is evident no individual could ®'**“*^’ 
hope to evade the burden of such a tax by 
liis business; and it could not, therefore, occasion 
any transference of capital from one employment to hut wuuUl 
another. Neither would it occasion any variation in wliolly 
the supply and demand of commodities, nor in their 
money price. For, as the tux does not full on capi- 
tal, but on profits, the means of producing would 
not be impaired by its imposition ; the means of pur- 
chasing possessed by those who live on profits, pre- 
viously to the imposition of the tax, would indeed 
be diminished ; but, as the means of purchasing, 
possessed by the Government and its agents who re- 
ceive the tax, would be proportionally augmented, 
the aggregate demand of the society would continue 
the same.— and hence, as the tax cOuld neither lessen 
the quantity of capital in the country, nor the power 
to purchase its produce, it is obvious it could not, 
supposing the value of money to continue invuriulde, 
occasion any variation in the money prices of com- 
modities. 

The immediate effect of an equal and universal fax 
on profits would, therefore, be to sink them in the 
same proportion. And as the power to accumulate 
capital, and conbcquenlly to feed and employ an ad- 
ditional number of people, must ever be in dlrerX 
proportion to the rate of prof t, it follows that the ten- 
dency, and, when they are carried to such a height 
as to prevent them being balanced by increased ex- 
ertion and economy, the ultimate and necessary ei- 
fect of all such taxes is, to check tlie accumulation 
of capital and the progress of population. 

A tax laid only on the profit.s of the capital cm- a Tax on 
ployed in a particular business would have a differ- r»oliis 
ent effect: it would raise prices, and would * 

therefore, fall on the capitalists, except in so far as (;,ij,itiiiist^ 
they were themselves consumers of their own pro- would raibp 
duce. Suppose, for example, that a tax of 10 
cent.xu laid exclusively on the profits 
maker. The slightest consideration will show that 
such a tax must make an equivalent addition to the 
price of shoes; for, if it did not, the shoemakers 
would gain less profit than was gained by those en- 
gaged in other businesses, and they would, in conse- 
quence, have an immediate inducement to withdraw 


• For a full and excellent account of the taxation of Eastern countries, sec the same author’s IHxlory of 
India, V^ol. I. chap. Tuxes. ISoine curious and. valuable details, with respect to the land-taxes of" the 
ancient Egyptians, may be found in the first volume, Jiv. i. § 4, of the admirable work of the Tresident Do 

Goguet, Sur VOrigine des LoiXf i^c. 
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Taxes nn from their employment ; nor can there be a question 
I'rofits. ^j^gy would continue so to withdraw, until, by 

diminishing the supply of shoes, their price had 
reached such a height as would yield the common 
and average rate of profits, exclusive of the tax. 
For the same reason, an exclusive tax on the profits 
of the hutter, the clotiiier, the farmer, &c. would 
make a proportional addition to the price of hats, 
cloth, and agricultural produce, &c. In these cases the 
capitalists have the power to raise prices, and conse- 
quently to throw the burden of the tax on the 
consumers ; because they liavc the power to with- 
draw from those businesses in which profits are tax- 
ed, and to employ their capital in those which are 
not taxed. But, when the profits arising from the 
capital employed in every different business are 
equally taxed, the capitalists arc deprived of this re- 
source ; and have no means either of raising prices 
or of evading the tax. 

An cciual principles we have al- 

ready establislied, that a general and equal tax on 
T.ix on l’io*the profits of agricultural and other capital could not 
Iiiitunia “"y diminution of rent. When the farmers 

lUnt. taxed equally with all other producers, there will 

obviously be no motive to induce them to withdraw 
capital from the land, and no variation will take place 
in the price of corn ; nor, as rent consists in the ex- 
cess of the produce obtained by the capital first ap- 
plied to the land over that which is obtained by the 
capital last applied, will it be affected by such a tax. 
But if tlic tax, instead of being a general and equal 
one, were laid exclusively on the profits of the far- 
mer, it would really cause an immediate increase of 
A Tax on shown in the preceding 

the Profits of stJCtion, ever enters into the cost of producing that 
ilie F.irniLT portion of the required supply of raw produce ra»s- 
only would gj [jy agency of the capital last laid out on the 
rauc Kent. plainly impossible, therefore, that its raisers 

could indemnify themselves for any burdens laid on 
them by making un equivalent deduction from rent. 
And hence, wdicn a tax is laid exclusively on the 
profits of agricultural capital, tlie price of raw pro- 
duce must sustain a corresponding ii.se; for in the 
event of its not rising, the producers of that portion 
which pays no rent would abandon their business, 
and the necessary supplies would not be obtained. 
Inasmuch, however, as the rise of price which is re- 
quired to remunerate those who raise corn that pays no 
rent, after a tax is imposed on profits, must bo u;i7rer- 
salf it must raise rent. Thus, on our former sup- 
position, thiU/iivc equal capitals applied to soils of va- 
rious degrees of fertility, respectively yield 100, 00, 
80, 70, and 60 quarters, their corn rents would be 
40, SO, 20, and 10 quarters ; and if the price requir- 
ed to remunerate the cultivators of the fij'th and worst, 
quality of land which pays no rent were L. 4 a quar- 
ter, the money rent of the first quality would be 
L. IGO, of the second L. 120, of the third L. 80, and 
so on. Suppose, now, that an exclusive tax is laid 
on the profits of agricultural capital, and that, to re- 
munerate the cultivators of the worst land, the price 
rises from L. 4 to L. 4, 10s. a quarter, it is plain the 
rent of i\\c first quality would he immediately raised 
to L. ISO, the second to L. 135, the third to L. 90, 
and so on ; being an increase of L. 20 on the rent of 
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llio firsts of L. 15 on the rent of the second, of L. 10 Taxes on 
on the third, &c. Profile. 

This is a principle of the highest importance. 
shows the unfounded nature oi' the complaints mode 
by the landlords of the injuries (hey suffer from the 
operation of taxes on agricultural industry: It shows 
that such taxes as lall equally on agriculture and on 
other businesses neither affect rents nor prices, and 
cannot, thjreforc,be injurious to the landlords: And it 
further shows that such taxes as fall exclusively 
on agricultural profits must, hy raising the relative 
value of corn, raise rents, and inuterially improve 
their condition ! “ That the profits of the farmer/’ 

says Mr Kicardo, who was the first to discover and 
establish this important principle, only should he 
faxed, and not the profits of any other capitaliht, 
tvould he highly bemjicial to the landlords. It would, 
in fact, be a tux on the consumers of raw produce, 
partly for the benefit of the state, and partly for the 
benefit of the landlord-.’* {Principles of Political Eco- 
nomy, Sd edit. p. 241.) 

Ill estimating the profits of the farmers under the 
latc income-tax act, it was assumed that in 
they amounted, in all cases, to three fourths, and Kanijc "un-** 
in Scotland to a half of the rent; and power was tUr ttic In- 
given to the commissioners to make a new valuation conie-T.iv 
of the farm at the end of every seven years during 
the currency of the lease, and if they found it was 
then worth a higher rent than was paid by the ten- 
ant, his income-tax was proportionally augmented. 

Many complaints were made against this method of 
assessing the profits of farmers ; niul certainly nothing 
could be more arbitrary and fallacious than the as- 
sumed rule for estimating them. But, notwithstand- 
ing the general opinion to the contrary, it is not very 
difficult to discover that the inequalities it occasioned 
in the collection of the tax were really advantageous 
to the farmer. The reason is, that while the farmers 
who occupied rich and well-situated lands, whose 
rents were comparatively high, were taxed far above 
their profits, those who occupied poorer lands, the 
rents of which were comparatively low, were not 
taxed to the extent of their profits. In these cir- 
cumstances, the tax had necessarily a two-fold ope- 
ration : In the first place, its effect w'us to lower the 
profits of the capital employed in farming propor- 
tionally to its pressure on those tenants who occupied 
worst lands — for it U hy the profits that they 
make that the profits of all other stuck whatever 
must be regulated: And, in the .second place, it hail 
the effect of lowering the rent of the .superior lands, by 
burdeiiingit with all the/*xaM.9of tax fullingontiiepro- 
fits of those by whom they were occupied, over that 
which fell on the profits of the occupiers of the inferior 
lands. Such wan the only way in which, as the tax 
was actually imposed, the indestructible kvcl of pro- 
fit among the iarmcih of the various descriptions of 
land could be preserved. And it is plum, that if the 
tax had pressed to its full extent on the occupiers of 
the worst lands in cultivation, it woulii have made a 
much greater deduction from the profits of all ela.>.ses 
of farmers, at the same time that it uould have made 
no deduction from rent. 

The income-tax fell equally on the profits deriv- 
able from the other brandies of industry as on those 
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Tnsos on <>♦' the farmer : If hi* profits hail been exclusively 
taxed, the inequalities in the tax would have been 
corrected, and the burden thrown olf his shoulders 
to those of the conMinu rs, partly by a rise of prices, 
and partly by a (lecline of the rents of the best lands. 

A('(x>unt of The such as it subsisted in France at the 

iln* Tuilir. opot.|| (,| tiu* It evolution, was intended to he a tax on 
the profits of the fanner. Instead, however, ol at- 
tempting to estimate these profits by the amount of 
his rent, or hy endeavouring to ascertain the value 
of the produce remaining in his possession alter his 
rent and other outlays hail been deducted, they were 
commonly estimated hy l/ic amount I he capital rw- 

ploifvd bij him in cultivation. In consequence of re- 
Kortin^ to this eriterion for estimating profits, tlic 
tax had the tifect of inducing the farmer to employ 
the smallest po.'^sihle quantity of capital, «and of de- 
terring him from making any considerable or expen- 
sive improvement, 'i'lie tail/e was also injurious in 
anotln r re.'-|)(‘et ; for, as it did not affect the nobles 
who fanned their own lands, but fell exclusively on 
those who rented lands of another, or who possessed 
lands lielil by a base tenure, it was con*^idered as a 
degrading tax, and us a murk of the ignoble, or ra- 
ther servile condition of those by whom it was paid. 
All who made any thing by farming were thus ren- 
dered anxious to withdraw from so degraded a busi- 
ness ; while rich merchants and capitalists were pre- 
vented from becoming tenants. Not only, there- 
fore, did the /afllt’ hinder the greater part of the ca- 
pital grnci alt'll on the land from being laid out on it, 
but It turned from it all the capital that had been 
aeeiimulated in other employments ! It is very diffi- 
cult to Niippose that any t.i\ could have been devised 
better calculated to retain agriculture in u rude and 
infant .^tate, and to extinguish all emulation and en- 
terpri.M’ among the farmers. And considering the 
long period to which France was subjected to this 
tax, our wonder is. not that her agriculture was in a 
very backward and depressed condition at the Kevo- 
lution, but that it was 5 »o far advuiiceil as it really was.* 

ruiitiilmtum pre'«enl French land-tax — contrihulwn Jon- 

r/c;v‘— eipi.'illy affi’cts all lands, by whomsoever they 
may he occupied. It umonnts, according to Charnier, 
to about {iwfioltth part of the ncl produce of the land 
— that i.**, of it» produce, exclusive of the expences 
of cultivation, hut inelu.sive of rent. Gamier sa)s 
that the tax is very fairly assessed, and that it is very* 
moderate cmnpared with the various charges with 
which landed property is burdened in most other 
countries. It is certainly a very great improvement 
on the old system. {^Itichesse des yations, paf Gar- 
nier, Tome VI. p. 4()4-.) 

■ »Si:cT. III. — Ta^es on }Vages> 

\ixts on The common and ordinary efiect of direct taxes 
on wages, or on the commodities necessary for the 
4 ub>isieiiee of the labourer, is to cause a proportion- 
al increase of wages and fall of profits. 


In every discussion respecting the effect of taxes Taxes on 
on wages, or on the necessaries consumed by the la- ^ Wa gea. 
bourcr, it is of the greatest importance to distinguish 
between the natural or necessary rate of wages, or 
the rate which is required to enable the labourers to 
' exist and continue their race, and the market rate, 
or tlie rate which they really receive at any particu- 
lar period. 

The natural or nccc.ssary price of labour, like the Natural 
natural price of every thing else which is bought and of I. a 
sold, and which may be indefinilely increased or di- 
minished, is determined by the cost of it.^ production. 

The capacity of the labourer to sup))ort himself, and 
to rear as many children as may be required to keep 
up the supply of labourers, does not, it is plain, de- 
pend on the quantity of money he receives u.s wages, 
but on the quantity of food, necessaries, and coib. 
venienccs essential to his support, for which that 
money will exchange. The natural rate of wagei 
must, therefore, depend on the cost of producing the 
food, and other necessaries, required for the main- 
tenance oftlie labourer. A rise in the market rate 
of wages does not always coincide with u rise in tiio 
price of necessaries ; but they can never he very far 
separated, llowevcc high the price of necessaries 
may rise, the labourers, it is quite clear, iiiu^t always 
receive such a quantity as is sufficient to enable them 
to support theiiibclves and to continue their race. 

For if wages w'ore to fall below this necessary level, 
the labourers would he left destitute ; there would, 
ill consequence, be a rapid diminution of tlieir num- 
bers; and this diminution would raise wages: und if, 
on the oliier hand, they were to rise considerably 
above it, a proportional stimulus would be given to 
the principle of population, and the increase of la- 
bourers would lower wages. 

I'lie opinion maintained by those who contend, Aurccincni 
that the rate of wages does not depend on the cost ’'*‘'‘1'* 
of producing the articles consumed by tlie labourers, 
but on tlie demand for their exertions compared with ii,J N^iur.i! 
their numbers, has obviously originated in their con- rate, 
founding the principles which govern the maikct 
price of labour, at a particular period, with those 
which govern its natural or necessary price. It is 
undoubtedly true that the market price of labour at 
any given moment depends on the state oi \\\o supply 
as compared with the demand ; but it i.s easy to see 
that the supply cannot be permanently brought to 
market unless the rate of wages is aiicJi as will suf- 
fice to maintain and bring up labourers — that is, un- 
less the cost o/iheir production he paid. From what- 
ever point of the political compass w'c may set out, 
this is the grand principle to which we must always 
come at lost. Let us suppose, to illustrate this prin- 
ciple, that,' owing to a scarcity, the price of tlm 
quartern loaf rises to 56.: It is plain, inasmuch as the 
same number of labourers would be seeking for em- 
ployment after the rise as before, and a.s there is no 
reason why a scarcity should increase the demand 


* For a farther account of the laille the reader i.<? referred to Forbonnais, Jhcherches sur Ics Finances de 

J'lnme, Tome I. p. 107; IVcallh of Motions, 111. p. 303; and to Storch, Cours d' Economic Pdilique (ed. 
de Say), 111. p. 1^1. 
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T ixcsioii for labour, that wages would not be advanced ; the specting the quantity and iJic sjircics of ilie articles Taxes on 
Wagjs. labourers would, in consequence, lie forced lo ceo- whi<‘Ii it would be disgriicefuJ for them to be witJi- 


nomisc, and the rise of price would thn> have the ef- 
fect of lessening consumption, and of di^tiibiiting the 
pressure equally tlirougliout the year. Hut suppose 
that the rise, instead of being occasioned by a defi- 
cient crop, lias been occasioned by an int reused diffi- 
euiry of production, and that it will be permanent, 
the qaesrion is, Will wages continue at their for- 
mer rate, or will they rise? Now, in this case, 
it is plain that wages must rise: I'or the comfoits 
of all classes of laboureis w'ould he greatly im- 
paired by the rise of prices; and those wlio, pre- 
viously to its taking jiiace, had only wherewithal 
to suI)si‘;^, would lie reduced to a state of extieme 
clestilulion, or rather, we should miy, of absolute fa- 
mine. In soeli eireumstanees, an merea'^e of 
fn/ifi; could hardly fail to take pl.ice ; while the 
greater diHicully of providing suhM*'teiu*e would in- 
terpose a powerl'ul cheek to the iormation of matii- 
inonial connect ion^ and the increase of population. 
ISv ihe^e mi tins, iheiilbre, eitlier the amount of the 
|i()pul.Uion, or the ratio of its inen-a^e, or botli, would 
be dnnmi^lled ; and tlii^ diminution would continue 
until the smalh'r supjily of laboureis in the market 
had enabled them to rai^e w'agesto their natural rate; 
tli.it is, as Dr Smith Iilh defiiu'd it, lo such a rate as 
would enable them to obtain “ not only the com.no> 
dilies w'liieb are indispriisabl} m ci'ssary lor tin* sup- 
port of life, but whatever the eustom of the counfr\ 
renders it indecent fei eredita!)h* people, evim of the 
lowest order, to be wiiiiont.” 

, ir.i given rqieeilic quantity of certain articles were 

1 i»ii iKitu- ncccs‘;ary to enable the lahoiirers to exist, il would 

s' * eleaily and directly fullow that the r.ite of wages 
could not be reduced, for any eon-'.iderahle period, 
below what w'ould jnocure them tlieso articles. But 
there is no such absolute standard of natural wages'. 
Jt depends esscntiiilly on (’ustom and habit, 'i'he 
articles considered as necessaries are perpetually 
changing, 'rim l.ibourers ol' llindostan principally 
subsist cm rice, those of Ireland on potatoes, and 
those of England cm wheaten bread and beef. In 
one country it is di.seredilable for the lowest class of 
labourers to be destitute of comfortable clothing, and 
of shoes and stockings, while in others shoc*^ and 
stockings are looked upon as luxuries lo be used 
only by the ricdi. In many provinces of France and 
Spain u certain allowance of wine is considered in- 
dispensable to existence; and in England the la- 
bouring class entertain nearly the safne opinion wiili 
respect to beer and porter. Nor have the habits of 
the people, and the standard by winch the natural 
rate of w'ages has been regulated at difierent periods 
in the same countries, bec'n le-'S fluctuating and va- 
rious. 'J'he article's which custom and habit have 
rendered necessary for the comfortable suhsistenee 
of the English and Scottish labourers of the present 
day arc as widely different from those which were 
judged necessaries by their ancestors, in the reigns 
of Eli/abetli, James I., and Cliarli> 1 ., iis they are 
from those which form the ordinary subsistence of 
the labourers of France and Spain. The standard of 
natural wages has been raised, and the poor have 
been taught to funii much more elevated notions rc- 
VOL. VI. rAiiT il. 


out. 

The natural rate of wagc.s is not, therefore, a fixed Supply of 
and im\ui'3iiig (pumlily ; anti though il be si nelly * 
true that the maikel lati- of wages can never, wheii 
reference is mad ■ to periods o: average cluralum, be i„ vuriaiions 
sunk below its eonlempf.rai) naruial rale, it is no lessni the rate oi 
true that the nalur.d rale Ints a lender. cy to rise wlieii 
the market rale i.Si.-', and to fall wlun it falls, 'fhe 
reason is, that tlie supply of labour in the market can 
neither be sjiei’dily increased when wages rise, nor 
speedily dimmislied when they iall ; and it is also on 
this circurnstanee that the powerful infiuenee which 
Huctucitions in the market idle of wages have on the 
condition of the labouring cla^^eA principaily de« 
pends. If the supply of Juhour could be suddenly 
increased when w'dges rise, that rise would be of no 
advantage whatever to the existing labourers. It 
w'ould increase their number, but il would not enable 
them to mount in the scale of society, or to obtain a 
greater comm.md of the necessaries and conveni- 
cnc(‘s of life. And, on the oilier him(],.ir the supply 
of labour eoulil be sndileiily diminislied when wages 
fall,, that fall w'ould merely lesstMi the numheis ol la- 
bourers, without having any tendency lo degrade 
the habits or to lower the condition of iliose who 
survived. But m the actual state of things no rise of 
wages can ever he counteracted hy an increased 
supply oi‘ woikmeii coining into the iiiaiket until 
eighteen or twenty years alter it has taken place; for 
there are few or no branches of imlu^^y in which un 
active and skilful labourer can be bred in a shorter 
period. During all this interval, then-fore, the la- \tl\.iiira;<( ■ 
bourer is placed in a greaily impro\i.d ^idiation. nc“t Uiscot 
has a gnnter supply of‘ wholesome and milritioiis 
food; iu* has better elofbes and better habitations ; 
he is rendered more attentive to pi rsonai cleanliness . 
and as he n.-^es higher in the seole ol society, he na- 
turally uses more iiroviiience and eireum.^peetion in 
the forming of matrimonial eoniieetioiis. In sliort, 
his opinions respecting what is necessary for hiH de- 
cent and comfortable subsi^-Uriee are raised, and tlie 
nato.ral rate of wages is in conseipienee proporlion- 
ally augmented. 

But It is equally impossible suddenly to dlminisii ni.-.cU.ii.- 
tlie number ol' tlie labourers when wages fill, t^uch a ' I ‘‘ 
diminution cannot, as ve have alreaily stated, be el- 
fected otherwise than hy the operation ol ineieased ’ 
mortality, or hy a decrease in the number of birih^ 

But unless tlie fall w-erc very suddi ii anil extensive, 
it would require a considerable inimher ol years to 
render the etfccls of inei eased nuntality vny aj)pa- 
rent; and il is so dilllcnlt to cbaiigi* the halnis of a 
people, that, though the demand lor labour were to 
decline, it would, notwithstanding, continue for .i 
while to flow' into the market with nearly ilie sSamc 
rapidity us before. Nor would tlie ratio of the iii- 
•creasc of population be sufficiently diminished, until 
tlie misery occasioned by the restricted demand on 
the one hand, and tlie uiidiminished supply on *he ^ 

other, had been very generally and widely lelt. tligmlatiori 
In w'liatcver way, therefore, wages may he restor-m tin? lin- 
ed to their natural level w'heii the market 
cliucs — whellier it be by an i.icreasc ol rnorialily, or f 

‘1 X pf Wairci. 
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Taxes on a decrease in the number of births, or both— -it can 
Wnges. never be the work of an ins! ant. It must alw^ays re- 
quire a considcruble time before It can be effected ; 
and there is in consequence an obvious rihk lest the 
habits of the labourinj^ class should be degraded in 
the interim. When wages arc considerably reduced 
die poor arc obliged to economise ; and should the 
coarse and scanty fare that is thus, in the firMt in- 
stance, forced upon them by necessity, ultimately 
become congenial from habit, no check would be 
given to population, and the natural rate qf 
tconld be permanetilly reduced. In such a case the 
cost of raising labourers would be diminished; and it 
is by this cost that the natural rate of wages, with 
which the market rate must generally correspond, is 
always regulated. A full of wngOA is, therefore, as 
peculiarly injurious to the labourers as a rise of 
wages is peculiarly beneficial to them. Its obvious 
tendency is to sink the natural rate of wages, and to 
degrade the condition of the largest and not least va- 
luable class in society ; and wherever the labourers 
can bear to retrench, or to descend from a higher to 
a lower station, it will have this effect, unless their 
desire to preserve their place in society should occa- 
sion a greater prevalence of moral restraint, and a 
slower increase of population. It Is certain, indeed, 
that to whatever extent wages may fall, the labour- 
ers always posse>s the means of raising them to their 
former, or to n higher level. If they understock the 
market with labour, wages will continue high, iiot- 
w'lClisranding the means of employment should be 
diminished; wl^ilc, if they overstock the market with 
labour, wages will be low, notwithstanding these 
means slumld be very considerably increased. The 
labourers arc thus really in a gri'at measure the arbi- 
ters of tlieir own fortune. Nor is there any very 
great reason to think that their condition will ever 
be materially improved until they are made ac- 
quainted with the circumstances which govern the 
rate of wages, and are impressed with a full convic- 
tion of the important truth, that they are themselves 
the masters of the only means by which their com- 
mand over the necessaries and luxuries of life can be 
really extended. 

Taxes on Dr Smith has said, that, while the demand for 
Wages - labour and the price of provisions remain the same, 
sIm a<^V ® ‘^***^ct tax on the wages of labour can have no 
■pnnHiyig ’ otlicr efl'cct than to raise them somewhat higher 
Rise in die than the tax.” (III. p. It is plain, however. 

Rate. from the principles w'o have just laid down, that in 
the event of the demand for labour continuing the 
same after the tax had been imposed as before, the 
rise of wages could onl)' be gradually effected ; and 
it would, in cnnf^quence, depend entirely on the 
circumstance of the opinions and habits of the peo- 
ple undergoing no degradation during the period of 
the rise taking place, whether wages would regain 
their former elevation. Hut Mr Ricardo has shown 
that, in the great majority of cases, the demand for 
labour would not, as Dr Smith has supposed, conti- 
nue the same after the imposition of the tax. Sup- 
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pose, for the sake of illustration, that Government Taxes on 
lays a direct tax on wages ; as no part of this tax is 
taken from the capital of the masters, it is obvious 
it cannot lessen their means of employing labour; 
jand it is equally obvious that it must make an equi- 
valent addition to the means of employing labour, or 
of purchasing the produce of labour, possessed by 
the Government or its agents who have received the 
tax. As soon, ihcrefore, as these increased means 
are brought into market, the greater competition 
will infallibly raise wages, so as to place the la- 
bourers in their previous condition. 

This the way in which taxes arc generally ex- 
pended. Hut if wc suppose that the produce of the 
tax, instead of being laid nut at home, bad been re- 
mitted as a subsidy to a foreign state, the demand 
for labour would not be increased in con.scqiience 
of the competition of Government, and wages could 
only be raised by slow degrees in the way we have 
previously described. In all those cases, however, 
in which the produce either of direct or indirect 
taxes on wnges is laid out at home, they never fail 
to occasion an equal and immediate rise of wages. 

The agents of Government then enter the market 
for labour with means of purchasing w'hich have not 
been derived from the capitalists, but from the la- 
bourers themselves, and wages are thus necessarily 
raised precisely in proportion to these additional 
means ; or, in other words, to the amount of the 
tax. Altboiigli, therefore, Dr Smith failed in de- 
monstrating Ills proposition, that a direct tax on the 
wages of labodr is never defrayed by the labourer, 
the proposition is, nevertheless, strictly true in all 
those cases in wbicli the tax is laid out at home; 
and it is also true in those cases in which it is sent 
.abroad as a subsidy, provided the habits of the peo- 
ple and their opinions, respecting what is necessary 
for their comfortable subsistence, undergo no change 
after the tax is imposed. 

We have already shown tliat every rise ofTaj„„„ 
wages must necessarily occasion a corresponding Wages really 
full in the rate of profit.’* It is, therefore, really on l*ro. 
the same to the capitalists whether a tax on labour, 
which is to be spent at home, be laid directly on 
profits or on wages. The capitalists must defray it 
cither at first or second hand. And hence it is 
that the real injury which such taxes inflict on tbs 
labourer docs not consist in their immediate but in 
their remote effects.^ By falling on profits, their 
direct tendency is to dimmish the power to accumu- 
late capital ; aitd when carried so far as to have this 
effect, they must, unless the stimulus previously 
given to population be at the same time diminished 
by the more powerful operation of the principle of 
moral restraint, depress the condition of the labour- 
ers, and lower the natural rate of wages. 

It must, however, be observed, that this is not an 
effect peculiar to a tax laid directly on profits or 
wages, but to every tax which is not defrayed either 
from rent or from a duty on exported goods. La- 
bourers cannot, in any circumstances, be made to 


* Art. Political Ecoromt, Part 111. § 5, in this Supplement. 
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Taxea on contribute considerably to the wants of the state ; 
and if they v’cre sufficiently alive to their own inte- 
rests, and made a proper use of the power which 
they possess oftre^ulating the quantity of labour in 
the market^ no tax, even though the produce were 
remitted to a foreign country, could ever occasion 
any permanent reduction of the natural rate of 
wages. It is from prohts and rent, therefore, that 
almost all taxes must be derived. And it is not 
really of much importance, provided the sum de- 
manded of a capitalist be ascertained, whether he is 
made to pa}’ it by a direct tax 'or by taxes on ex- 
penditure. If L. 500, for example, be his fair pro- 
portion of the revenue required by the state, the 
virtue of taxation consists in making sure that he 
shall pay this sum, neither more nor less.'* (Ricar- 
do’s FiincipleSy &c. p. 183, 3d edit.) 

F.flfect of It is alleged, however, and the allegation is un- 
Taxeson doubtedly true, that, when the rate of jjroht, in a par- 
Rx***nd?"° ticular country, is as low, or but very little higher 
turcln profit among the countries in the 

nif! Capital vicinity, a heavy direct tax on profits or wages would, 
and indivi- by reducing the rate of profit below the common le- 
abrottd ® powerful tendency to cause the transfer 

of capital to other countries, whereas heavy taxes on 
expenditure merely occasion the eihigration of indi- 
viduals or flimilies, without prompting them to take 
their stock along with them. But, although it can- 
not be doubted that an efflux of capital is much 
more injurious than an emigration of individuals, still, 
as the emigrants would thereby avoid taxes laid on 
expenditure, it is obvious, that if no taxes wore laid 
directly on profits and rents, they would escape taxa- 
tion altogether, and a disproportionally heavy burden 
would, in consequence, be thrown on those who conti- 
nued to reside at home. The truth is, that it is quite 
impossible to carry either direct or indirect taxes be- 
yond moderate limits, without encountering difficul- 
ties. Inasmuch, however, as cquaUty of pressure is 
one of the very highest recommendations of a system 
of taxation, and incqualltj/ of pressure one of its great- 
est defects, tile objection to such direct taxes as 
can be fairly assessed, that they tend to force capital 
abroad, ought not to be held as conclusive. So 
long as an individual derives a revenue from capital, 
80 long ought that revenue be made to contribute, in 
the same proportion us the rest, to the supply of the 
wants of the country in which the capital is employed. 
If you cannot draw the L. 500 of taxes, which a capi- 
talist ought to pay, from him, by means of duties on 
wines, horses, or coaches, or any other article of ex- 
penditure, you ought certainly to resort to direct 
taxation : For, if you do not, this capitalist will not 
furnish his proper quota of the public revenue, and 
other individuals will have to pay the portion not 
paid by him. To prevent taxes on profits or expen- 
diture from forcing either capital or individuals 
abroad, the only way is to keep them as low as pos- 
sible. Ill this respect, as in most others, there is no 
difference between the expenditure of a state and 
that of a famil}'. And in both it will be found, as 
Cicero long ago observed, that Opiimtim, et in privatis 
/amiliis, cl in resptihlica veciigal est, taksimoniam. 

Having thus endeavoured to trace and exhibit 
the effects that would result from the imposition of 
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taxes separately affecting rent, profits, and wages ; Taxes on 
we shall now proceed briefly to inquire into the ef- 
fcctii that would result from the imposition of a tax 
proportioned to the income of each individual. 

Sect. IV. — Taxes on Income, 

As all income must cither be derived from rent, Toxes on 
profit, or wages, the effects of a tax on income Inoome. 
would necessarily vary according as the incomes of 
the contributors were derived from one or other of 
these sources* In so far as income is derived from 
rent, u tax on it would bo really u tax on rent, and 
would fall wholly on the landlords ; and in so 
fur as income is derived from profits, a tax on it 
would be really a tax on profits, and would fail 
wholly on the capitalists : But such would not 
be the case with a tax laid on that part of the 
income of a country which consists of wages ; 
for, we have already shoVn, that when the produce 
of a tax on wages is laid out at home, it causes 
them to rise to an equal extent; and is, therefore*, 
really the same in its effects as if a tax calculated 
to raise the same sum were laid directly on profits ; 
and that, when the produce of the tax is remitted 
abroad, the same rise is brought about, though not 
so immediately, by the operation of increased mor- 
tality, or by a diminished increase of popidation. 

By tracing the cflbcts of this principle, wc discern injustice 
the fallacy of tlie objection to an income-tax, on ac- done to Fvo- 
count of its pressing with equal severity on all in- fcs«ional 
comes, J}'om whatever sources thei/ may be derived* 

There is certainly a great appearance of truth in theJ:o5i«^to tht 
statement of those who affirm that it H a monstrous samo extern 
hardship and injustice to make the same deduction 
from the income of a lawyer or a physician, 
whose exertions a numerous family may perhaps ii,n. ***' " 
be dependent, as from the rent of a landlord or the 
profit of a capitalist. But if it cun be shown that 
the condition of professional men must be affected 
by every tax laid exclusively on the incomes of 
landlords and capitalists, exactly to the same extent 
as if it had been extended to them, these objections 
must obviously fall to the ground, and there can be 
neither hardship nor injustice in making the tax 
universal. Now it is not very difficult to demon- 
strate that this would really be the case ; and that, 
in point of fact, it is altogether immaterial to pro- 
fessional men whether, when a tax is laid on income, 
they pay their full share, or obtain a total exemption. 

The revenue or wages of professional men dependfs>. 
partly on the expcnce necessarily incurred in their 
education, and partly on the peculiar habits of the 
society in wliich they live, and the station they 
must support, if their wages ^jountecl only to 
a bare compensation for the exj^nces of educa- 
tion, it is easy to see they could not *be perma- 
nently affected by a tax on income; for, as soon 
as the tax was imposed, their wages would become 
insufficient for their remuneration, and while young 
men would thus be deterred from entering on pro- 
fessional pursuits, those already engaged in them 
would have a powerful temptation to withdraw ; nor 
would this double operation cease, until it had, by 
diminishing the supply, raised the wages of those 
who remained to their proper level ; — that is, until it 
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Tuxt>^ i>ij had increased them by the whole amount of the tax. 
InnwiK. It is clear, therefore, that no lasting or real injury 
could be done to those |)rorehsional men, whose earn- 
ings are proportioned to the necessary expcnces of 
their education, bj' subjecting them to a tax on in- 
come. 

-It may be supposed, however, that the effect would 
be diU'ercnt in the case of those whose incomes 
are not regulated so much by the cxpcncc of their 
education, as by the expcnce of maintaining them- 
selvcN in the station in w'hich custom and the ha- 
hits of society require they should live. Hut this 
circumstance docs not really nuike the slightest dif- 
ference on the result. 'I'he situation of professional 
toon must always bear some certain relation to the 
situation of those among whom they reside. If you 
either improve or depress the condition of the land- 
lords and capi(ali>ts of a enuntry, it will be found to 
be utterly impossible to mah)tuin professional men in 
their p^evioll^ ^ituatioIl. Their interests arc insepar- 
ably and indissolubly connected with those oi' the other 
classes : they must rise w’hcn they ri^e, and they must 
fall when they fall. Suppose, to illu^trute this prin- 
ciple, that a tax is laid on the incomes of landlords 
and capitalists, from which the incomes ef professional 
men are exempted. It i.> plain, that the immediate 
effect of such a tux would l)e to derange the pre- 
viously subsisting relations among the (liffcreiit classes 
and oiders of society. The condition of professional 
men, .'is coinpan'd with (hat of landlords, farmers, 
mnnullicturers, and rnerehaiits, would be improved. 
Hut this improvement woulil he of very short dura- 
tion. For lilt greater inducements, which the ex- 
emption from the tax would hold out to young men 
to ent('r on prof(‘s^iona] pursuits, would not fail to 
attract additional numbers, until, by the inc'rease of 
competition, their w'age< had declined so as to balance 
the advantage of exemption from the tax, and to 
place tljcm in the same relative situation as before. 
If we reverse this hypothesis, and suppose, that, in- 
stead of profosionul incomes being exempted from 
an income-tax, it is laid exclusively on them, the 
result will be precisely similar. The situation of pro- 
fessional men, as compaieil with that of the other 
classes, would in this case he changed to the worse. 
There would, in con.sequencc, bo a greater disinclina- 
tion to engage in proi'essiotial pursuits: and the usual 
supply of entrants not being obtained, their numbers 
would be progressively diminished, until the greater 
conipelitiun for their services had again restored th^m 
to their proper relative situation ; or to the situation 
they would have occupied, had the tax been levied 
equally on all classes. 

Still, however, it may he said, that though no in- 
justice is done to^rofessional men by taxing them to 
Uie same intent as capitalists, when an income-tax 
forms a pirmanent source of revenue, an injustice 
would be done them were they taxed to the full ex- 
tent of the other classcsi in the event of its only be- 
. ing imposed during the continuance of a war; because, 
in such a case, sufficient time would not be afford- 
ed to permit the natural principles of adjustment we 
have described to operate their full effect. Hut this 
objection is as untenable as the former. Wars are 
calamities to which every people must always be 


liable ; and if it were once known that the supplies Taxes on 
required to defray their expence were to be raised 
within the year, by an equal income-tax, the chances of 
being subjected to this tax would most certainly enter 
into the calculations of all professional men, and the 
' rate of their natural or necessary wages would be re- 
gulated accordingly. In every case, therefore, whe- 
ther an income-tax is made one of the ordinary 
sources of revenue, or is only resorted to on extraor- 
dinary emergencies, professional incomes ought to be 
taxed to the same extent us others. To give abate- 
ments in their favour, serves only to introduce an 
apparent inequality into the tax, and to render its 
collection more difficult, without doing them any real 
service. If you give them an abatement, their fees 
wdll be diminished ; and if you do not give it, they 
will be raised ; so that, in either case, they will pre- 
serve the same relative situation with respect to the 
other classes of society. 

The only class in whose favour it would be just 
and equitable to grant an abatement from the full 
charge on a'xount of an income-tax, arc those who 
derive their incomes ftotojured and terminable awiwxv^ 
ties. It is obvious, that such a tax would press with 
greater severity on them than on landlords or capi- 
talists, whose incomes arc derived from wdiat may he 
considered as inexhaustible sources ; and it would 
also press with greater severity on t>licm than on pro- 
fessional men, whose incomes would be augmented in 
consequence of its imposition; and, therelore, it would 
be necessary to avoid laying any greater burden on 
the possessors of terminable annuities, than on the 
other classes; or, to preserve them in the same rela- 
tive situation, to make an abatement in tlicir favour 
in an inverse proportion to the duration of their an- 
nuities. , 

If an income-tax were extended to the wages of 
common labourers, il would not really fall upon them, 
but on the capitalists who employ them. And it w'ould, 
therefore, be necessary, in the event of such a tax 
being imposed, to increase the proportion affecting 
the rents of the landlords ; for otherwise they would 
be less heavily taxed than the capitalists, who would 
have to pay the portion which fulls on wages. 

It has bec'n urged by M. Say, and other able cco-An Incomo- 
nomists, that an income-tax ought not to bear the 
same relation to all incomes. A tax of L. 10, for ex- 
amplc, IS said to be more severely lelt by the pos- crease ofln- 
sessor of an income of L. 100, than a tax of L. lOOcmncs'. 
or L. 1000, by the possessor of an income of L. 1000 
or L. 10,000; asd it is contended, that, in order fair- 
ly to proportion the tux to the ability of the payers, 
such Vi graduated scale of duties should be adopted, 
as would press lightly on the smaller incomes, and 
increase according as they became larger, and more 
able to bear taxation. We cannot, however, concur 
with those who hold this opinion. It is suiely no 
part of the business of Government to impose taxes, 
in the view of regulating the incomes of the con- 
tributors, or for the purpose of depressing one class 
and elevating another. livery just tax will leave 
individuals in the same relative situation in which 
it found them ; and it cannot do this otherwise, 
than by taking the same proportion of their incomes 
from each. That such a tax will be more acutely 
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Taxes on felt by the poorer than by the wealthier classes is 
luco me. undeniable; but the same thing is true of taxesou coni- 
modities, and of every imposition whicli docs not sub. 
vert the already subsisting relations among the differ- 
ent orders of society. The hardship in question is, in 
fact, one of the evUs of poverty^ and not of equal taxa- 
tion ; and to attempt to alleviate it, by adopting such 
a graduated scale of duties us has been proposed, 
would leally be to impose taxes on the wealthier part 
of the community, for the benefit of their less opulent 
brethren, and not for the sake of the public revenue. 
The establishment of such a principle would be most 
mischievous; if carried to its full extent, it would 
sanction the total exemption of limited incomes from 
the burden of taxation, until those that were higher had 
been reduced to the same level ; and would thus be sub- 
versiveof aimostevery motive to industry andeconomy. 
An liicimu- The objections to an equal income* tax, on tlip 
tAxouf'lii to ground of its making “ no distinction between the 
prcs^HjiM ly iijcoiuo wlilcli has a numerous family to support, and 
witlioiit I'oti- that of the retired bachelor nr the uncxpcnsivo 
suiting till' maiden,’* * are still more destitute of foundation, 
situation oi |,^ f^ct, the peculiar excellence of an income-tax 
the I arii-s. |,^ jjg making no such distinction, — in its 

swee|)iiig, with indiscriminating severity, its equal 
demands from ail. If taxes be not laid on income,* 
they must be laid on expenditure; and it is obvious, 
that while an individual who lias an expensive sta- 
tion or a large family to support, must contribute 
largely to taxes on expenditure, misers and those 
who have no lamilies may nearly escape them al- 
together. It has been suggested, that this ine- 
quality might be got rid of by making distinctions 
in the duties on commodities, proportioned to the 
relative condition of those who buy them ; or by en- 
acting, that those who have so many children shall 
pay a certain duty, and those who have so many 
more, a dilferent duty. But the extreme complexity 
of such ii plan, and tlie facilities it w'ould give to 
every species of fraud and evasion, will always pre- 
vent its adoption. Supposing, however, that it could 
be adopted, it would be, in the highest degree, unju^^t 
and inexpedient: — unjust, in as much ns a reduction 
of duties in favour of those who have small incomes, 
would proportionally depress the wealthier classes, 
and change the relative situation of individuals ; and 
inexpedient, in as much as a reduction in favour 
of those who have largo families, would act us a sti- 
mulus to marriage, which, if it ought not to be dis- 
couraged, certainly stands in no need of encourage- 
ment. So long, therefore, as taxes. affect only ex- 
penditure, those who are obliged to spend must un- 
avoidably pay more than their just proportion of the 
public revenue. But a fairly levied tax on income 
would obviate this defect, and would make misers, 
bachelors, and maidens, contribute equally with the 
other classes to the demands of the slate. 

The rml ob- For tlicse reasons, we have no hesitation in giving 
jcciioii to an |t as our decided opinion, that if a tax on income 
conBiatsin* he fnirhj collected^ it would be one of the most 

die ditficiilty impartial and least objectionable taxes that it is pos- 

of ussesaing 

it fairly and - - - 

equally. 
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siblc to iin[)ose. It may, however, be laid down us TaxM on 
an indisputable axiom, that every tax which affords 
11 gr V fit Jhcil it 7/ of evasion is essentially defective; and 
there arc very ci.gent reasons for thinking that this 
must always be the case with an income-tax. Tiie 
income derived from lands, liouses, and other fixed 
property, may be learned without much difficulty; but 
it has hitherto been found to be quite impu^sible to 
ascertain the wages of professional persons, or the pro- 
fits of the cupilul engaged in manufacturing and 
commercial undertakings with any thing like toler- 
ubie precision. It is this extreme difficulty of mak- 
ing an equal and impartial assessment, that con- 
stitutes the real and only good ohjecnon to an 
income-tax. By setting the interests of the con- 
tributors in direct opposition to their duties, and 
tempting tliem to conceal and underrate their in- 
comes, it obviously operates as a bounty on per- 
jury mid fraud; and, if carried to a very great 
height, it would' undoubtedly generate the most fla- 
grant and barefaced prostitution of principle, and 
would do much to obliterate that nice sense of ho- 
nour which is the only sure foundation of national 
probity and virtue., 'Hie discovery of ineaiia by 
which these highly injurious effects might be ob- 
viated, and incomes asccriained without the neces- 
sity of instituting an odious and generally incifectual 
inquisition intd the private affairs of individuals, 
would bo the greatest practical improvement nhich 
it seems possible to make in the science of taxation. 

But until such means are devised, — and we are not 
certainly very sanguine in our expeetalions on tlie 
subject, — an income-tax must, besides its injury to 
public morals, be partial and unequal in iib operation, 
and ought not, therefore, to be imposed, except in 
eases when a large revenue must be raised. 

In order to furnisl. the means of defraying the Accouni of 
enormous cost of the war begun in Mr Pitt the l.iu* In- 

proposed, in 1797, to triple the umoiinl of the assess- 
ed taxes, or duties on wiiulows, horses, car- 

riages, &c. Tliis plan, how'evtr, did not answer the 
expectations of its projectors, and next year it was 
abandoned, and a tax on income substituted in its 
stead. According to the provisions of tlie act im- 
posing this tax, all incomes of less tliun L. (iO a year 
were exempted from assessment ; an income of from 
L. 6*0 to ()h w'as taxed one one hundred and tmen- 
tielh part; and the rate of duty increased through a 
variety of gradations, until the income reached L.‘200, 
or upwards, when it amounted to a tenth part, which., 
was its utmost limit ; a variety of deductions being 
at the same time granted, on account of children, A c. 

The commissioners to whom the management of 
this tax was entrusted were chosen by tiie freehold- 
ers of counties, and the electors #f burghs, in the 
same way as their repr^'sentatives in Parliament, on- 
ly that a smaller qiialificatiun was sufficient to en- 
able any one to be elected a commissioner. The 
services of the commissioners w'ere gratuitous ; and 
they were sworn to preserve the most inviolable se- 
crecy with respect to the affairs of individuals. They 


* Glover On the Character and Tendency of the Property •Tax* Pamphleteer, Vol. VIII. p. ,063. 
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Taxcii oij were authorized to call for returns from every per- 
Inctnic. gQji whose income they supposed to exceed li. 60 a 
year ; and in the event of tlieir beinj; dissatisfied with 
these returns, they were empowered to call for writ- 
ten explanations, and iiltiniutely for the oath of 
the party. Out this examination was rarely neces- 
sary, except in the case of incomes derived from wages, 
from capital employed in inaniifacturing and com- 
mercial business, or from the interest of loans ; the 
rental of landlords being, in roost cases, learned from 
the terms of the leases held hy their tenants ; and 
the profits of the tenants being, as we have already 
observed, estimated at u certain proportion of the rent. 
The commissioners were assisted, orrat her overlooked, 
by the tax-surveyors appointed hy (jovernment, who 
were required to see the provisions of the act strictly 
enforced, and whose duty it was to scrutinize all re- 
turns of income, to challenge such as they consider- 
ed fraudulent, to oiiject to the dcdqctions allowed hy 
the ordinary commissioners, and to bring the matter 
under the review of the commissioners of appeal, 
whose sentence was final. Notwithstanding the ap- 
parent complexity of these regulations, they worked 
extremely well ; and though much fraud and evasion 
were certainly practised, yet, on the whole, the tax 
was collected with infinitely less difficulty, and with 
greater fairness and equality, than could have been 
rationally anticipated. 

This tax w'as repealed in 1802, after the peace of 


Amiens, having produced, on an average, about Taxes on 
mUIions and a annually. Income. 

In 1803 the income-tax, under the name of pro* 
perty-tax, was again revived. The assessment be- 
gan, as before, on incomes so low as L. 6'0 a year, 
and gradually increased until the income reached 
L. 150 a year, when it amounted to 5 percent , which 
was its highest rate. An addition was made to this 
tax in 1S05 ; and in 1S0(), during the short-lived ad- 
ministration of Mr l*\)x and Lord Grenville, the as- 
sessment was raised to 10 per cent, on all incomes, 
however small, arising from land or capital ; profes- 
sional incomes under L. 50 were exempted from the 
tax ; and incomes of that sort exceeding L. 50, and 
under L. 150, the limit at u'liich they became subject 
to the full assessment of 10 per cent., were allowed 
deductions, varying inversely as thcM'r magnitude. 

A very great outcry was made against the mini- 
sters who proposed this addition to the income- 
tax ; but it may safely be affirmed that, in the then 
situation of the country, it was a highly necessary 
measure, ard one for which they really deserved 
the thanks of the public, The income-tax was final- 
ly repealed in 1816. 

We subjoin, from a Parliamentary paper present- 
ed to the House of Commons on the 26‘th February 
1823, a return of the total gross and net assessments 
to the property or income-tax, for the year ending 
5th of April 1815 


Gross Net 

AiKssnicnt. Asbebtimcnt. 

A. liUnds, Tonoments, Hereditaments, or Heritages L.5, 923,486 ... L. 5,923, 189 

13. Houses, Lands, and Tenements 2,7.34,451 ... 2,176,228 

C. Funded and Stock Properties 2,885,50.5 ... 2,885,505 

D. Profits and Gains of Trade 3,831,088 ... 3, 146, .332 

E. Salaries, Pensions, &c 1,174,456 ... 1,167,678 


Totals L. 16,548,985 L. 15/298,982 


The following is the Heturn of the Value of the was made for the Years ending 181.3 and 1814, end- 
several species of Property on which the Assessment ing the 5th April 1814 and 1815, viz. — 


Schedules. 

A 

J3 

1 ) 

E 

C. not stated, but estimated at 


1813. 1814. 

L. 56,701,923 ... L.C0,138,330 

36,3.36,88.3 ... 38,396,144 

36,080,167 . . 38,310.935 

11,380,748 ... 11,744,5.57 

30,000,000 ... 30,000,000 


Totals L. 170,499,721 L. 178,589,966 


Sect. V — Poor Rates, 

P«or Hfttes. incidence and edect of poor rates depend on 

the mode in which they are imposed. If they were 
laid exclusively on the land, and levied proportion- 
ally to its rent, they would be really a tax on rent, 
and would be wholly defrayed by the landlords. If 
they were laid exclusively on the rent of houses, 
they would, in certain circumstances, full wholly on 
dua occupiers, in others on the builders, and in others 
on the dicupiers and ground iundlords ; and, if they 
were laid on profits, they would full equally on farm- 
ers, manufacturers, and merchants, or on capitalists 
in general. In the actual state of things in this coun- 


try, we believe that a much larger proportion of tht 
poor rates falls on the farmer than on any one else ; 
and they, consequently, contribute to raise the priot 
of his produce just as any other tax affecting either 
his crop or the instruments used by him in cultiva- 
tion. Mr Ricardo has made an allowance for this 
greater pressure of the poor rates on the farmer in 
his estimate of the countervailing duty to be laid on 
foreign corn, to balance the excess of taxes affecting 
that which is raised at home. 

Having thus endeavoured to exhibit the opera- 
tion, and to trace the ultimate incidence and effect 
of such taxes as fall directly on income, we come 
now to the second branch of our subject, or to the 
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AdvaniageB consideration of those taxes which fall indirectly on 
aXiA Disad- income, 
vantages or 
Indirect 

Taxes. Part III. — Indirect Taxes. 

Sect. I. — Advantages and Disadvantages of IndU 
reel Taxes, 

Reasons rc- Though most governments have had recourse to 
cninmending direct taxes, they have rarely formed the sole or 
the Imposi- even principal source of their revenue. Indirect 
tion of taxes have almost invariably been the greatest favour- 
ites both of princes and their subjects ; and there arc 
a variety of reasons why this should be tlic case. 
The burden of direct taxation is palpable and ob* 
vious. It admits of no species of disguise or con- 
cealment, but makes every one fully sensible of 
the exact value of the portion of his income taken 
from him by government. There is, however, a 
natural and inherent repugnance in the human 
breast to part with the produce of industry, except 
for the purpose of obtaining some more acceptable 
equivalent in its stead. And as the benefits de- 
rived from the institution of government arp neither 
so very obvious nor striking as to be easily and 
readily felt and appreciated by the great body of the 
people, there is, in the great majority of cases, an 
extreme disinclination to pay a large amount of 
direct taxes. It is for this reason that governments 
have so generally had recourse to indirect tuxes. 
Instead of exciting the prejudices of their subjects 
by openly demanding a certain specific portion 
of their incomes, they have taxed the articles on 
which these incomes are in general expended ! 
The effect of this ingenious plan is to conceal the 
amount of taxation, and to make its payment ap- 
pear in some measure voluntary. The tax be- 
ing generally paid, in the first instance, by the 
producers, the purchasers confound it with the na- 
tural price of the commodity. No separate de- 
mand being made u|)on them for the tax, it escapes 
their recolleciion ; and the article they have re- 
ceived seems a full equivalent for the sacrifice they 
have made in acquiring it.* Such taxes have also 
the advantage of being paid by degrees, in small por- 
tions, and at the time when the commodities arc 
wanted for consumption, or when it is most conve- 
nient for the consumers to pay them. 

Mcxlente Besides their greater facility of imposition, indi- 

Indircct taxcs have been frequently supposed to have 

the further and exclusive advantage of acting as a 
iTj, stimulus to industry. " Duns la perception, di- 

rccte/' says the Marquis Gamier, ** I'iniput se montre 
sans nul deguisement ; il vient suns etre attendu, u 
cause de rimprevoyance si ordinaire au commun des 
hommes, ct il apporte toujours at ec lui de la gene 
et du decouragement. Mais I’impdt indirect, en 
ajoutant succcssivement un surcroit de prix aux 
articles de consommation gf^nerale et journaliere, 
au moment ou tous Ics membres de la soci4te ont 
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contract^ Thabitude dcs scs consommations, rend AdvantogM 
ses divers articles un peu plus couteux d acquerir, ***** 
e'est-a-dire, qu*il donne lieu a ce qu'il faille, pour 
se les procurer, un surcroit proportionne de travail Taxes, 
ct d*industric. Or, si cet impot est mesurS dc manirre 
d ne pas alter jusques t! decourager la consomniatioti ^ 
no scmblc-t-i) pas, dans cc cas, agir comme un sti- 
mulant universe! sur la partie active et industricuse 
de la societe, qui fexcite a un rcdoiiblcment d’ef- 
forts, pour n'etre pas obligd de renoncer a des 
jouissances que riiabitiide lui a rcnducs presque nd- 
ccssaires, et qui, cn consequence, dunne un plus 
grand developpcment aux faculties productives du 
travail ct aux resources de I’industrie ? Nc doit-il 
pas cn resulter, qu’aprds fimpot, il y a la niemc 
somme de travail et d'industric qu'auparavant pour 
fournir aux besoins ct uux jouissances hubituelles 
des homines qui composent la classe laboricuse, plus 
la somme de travail et d'industrie qui a dii pourvoir 
au surcroit do prix destine a Timput ? Or, cet 
impot, ou CO surcroit de produit que sc payc, etant 
depense par le gouverncment qui le recucille, sort a 
aliineiiter une nouvelle classe des consummateurs, 
qui forment des demandcs qui I'impdt les met a 
porte de payer." {Preface ii la Traduction dc la 
liichesse dcs Nations^ Tome I. p. 6G, ed. !2dc.) 

The truth of the greater part of this statement can- 
not be disputed. It is, however, essential to ob- 
serve, that tlic whole effect ascribed by M. Gar- 
nier to indirect taxes, in stimulating industry, de- 
pends on the circumstance of their being so mo- 
derate os not to discourage consumptioii ; or, wliich 
is really tlie same thing, that tlicy arc so moderate 
as to give the contrilnUors the povoer of dt fraying them 
by increased exertion and economy. If this were not the 
case, the} would have a precisely opposite c fleet, and 
instead of acting as a stimulus to production, they 
would certainly occasion its decline. But we can per- 
ceive no grounds for supposing that a moderate in- 
come-tax would have a different effect on industry 
from moderate taxes on expenditure. It would most 
undoubtedly serve as a spur to excite every one to 
make additional exertions, otherwise be w'ould be 
unable to preserve his capital unimpaired, and to re- 
tain bis former command over the necessaries and 
luxuries of life. Increase of exertion is not un ex- 
clusive consequence of indirect taxation; but it is an 
exclusive coiK^equence oi' moderate taxation, whether 
it be direct or indirect. Ju.st as a decay of indus- 
try, and a general impoverishment, is not the exclu- 
sive consequence of any particular species of taxa- 
tion, but of ail taxes whatever, wlieii they are car- 
ried to an excessive height. 

We doubt, therefore, whether tim generality of nmilvan- 
taxes on expenditure possess any real advantage **^^*'’*®f 
over taxes on income, except in the facility of impo- 
sition, while they certainly labour under many very 
considerable disadvantages. In the first place, taxes p****"^**^*)* 
on commodities necessarily alter the natural distri- of 

Capital. 


* Nero was supposed to have abolished the duty of 4 per cent, on the slaves sold in Rome, when he 

really did no more than order it to be paid by the seller instead of the buyer. Renmsumf* says Tacitus, 

“ specie magis quam vi ; quia cum venditor pendcre juberctur, in partem pretii emptoribus accrcsccbat.*' Annul . 

Iib4 13, cap. 32. 
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A(lvniitii4i"J bution of the capital anil industry of the country, and 
niiii Pi'ud- them into ;idvantiij*eous channels. They 

vtintijzctf oi' this, because, when a tax is laid on a particular 
T.ixch. class o! I'oninioilities, the producers, in ordiT to raise 
the price proportionally to the lax, diminish the sup-' 
ply in the maikof, by tran-sferrins portion of the 
capital eniplo}cd in the production of the taxed 
coiimiodiiies to some other business. But an equ.d 
income-tax would operate as an equal tax on prof Is; 
and when all prolits are equally taxed, no advantage 
would be gained by transferring capital from one 
business to another, and lln^ producers would have 
no means whatever of raising prices. Under the 
operation of such a tax, every individual would con- 
tinue, just as Jie would have dtinc hud lie not been 
taxed at all, to employ himself in those businesses 
which are naturally most advantageous. Capital 
and industry would not be forced into artificial chan- 
nels. 'flic pay of troops and of public functionaries 
would not be raised, because of a rise of prices oc- 
casioned by taxation ; at the cud of a war, every 
tiling would he found in its proper position; there 
would be no revulsion ; and wc should be immedi- 
ately enabled to avail ourselves to the utmost of all 
our natural and acquired resources. 

Itmsc tWi In the second place, taxes on commodiiiis arc al- 
pruvnfCoui-niost always paid hy the producers before tlicy are 
uunluics to tinj consumers, and arc frequently, indeed, 

?.'m ill an cirly stage of tlie inaiiuf.iclurc. 

.iiioiiiit <tl *l'iieii* etiect is^ tlieretorop nut only to increase the 
tiu- Tii\ price of the commodity, hy the whole amount of the 
duty, but also by the profit due to the inariufaclurcr 
for the time it lias been advanced by him. But 
it should be observed, that though this circum- 
stnucc undoubtedly operates to increa'^c pricx’s, its 
influence in this respect has been gieatly over-rat- 
ed by Sir .Matthew Decker, M. Say, and M. Si.'^- 
inondi. The latter Inus calculated that a tax of 
4000 francs, paid originally by a manufacturer, 
who.se profits were 10 per cent, would, if the com- 
modity manufactured only passed through the hands 
ot'Jivc diftbrent persons, be raised to the consum- 
er to the sum of francs! 'fliis calculation 

proceeds on the supposition, that he who first ad- 
vanced the tax would receive from the next ma- 
nufacturer 4100 francs, and he, again, from the 
next 4810 francs ; so that at each step 10 per cent, 
on its value should be added to it. ** But this,’* 
as Mr Kicardo has justly observed, “ is to .suppose 
that the value of the tax would be accumulating at 
nmpound interest; not at the r&to of 10 percent, 
per annum, but at an absolute rate of 10 per cent. 
at every step of its progrcas. M. Sismondi’s state- 
ment would be correct, it' /ice year,s elapsed between 
ilie first advance of the tax and the sale of the taxed 
commodity to tlic consumer; but if one year only 
elapsed, a remuneration of 400 francs, instead of 
2734, would give a profit at the rate of \0 per cent, 
per annum, to all wdio had contributed to the ad- 
vance of the tux, whether the commodity had passed 
tlirough the hands of fiie manufacturers or Jiff q*' 
{Principlts, 3d edit. p. 

Kncoiir.i. •. commodities cncour- 

SiTuydiri-:- age smuggling. '' They tempt, says Dr Smithy 
persons to violate the laws of their country, who 


arc frequently incapable of violating those of natural Advances 
justice, and who would have been in every respect 
excellent citizens, had not the laws of their country 
made that u crime which nature never meant to be Taxes, 
.so.*' (III. p. 3'i8.) In consequence of this tendcii- 
cy, duties uii coiwinoilitieb require the eniploymenl 
of a great number of revenue officers; and us they 
expose the producers of the taxed articles to consi- 
derable incunvenienee and liardship Irom domiciliary 
visits, they force them to indcmniiy theiiii^elvcs by 
making a corresponding addition to the price of their 
goods. 

But the great objection to taxes on expenditure 
consists in their inequality. Wc liave ulreudy shown 
that such taxes cannot po.s.sibly be rendered equal 
and impartial in their operation ; that tliey do not hI- 
fcct the different clussses of society in proportion to 
their ability to bear them; and that, while they may 
be almost ivholly evaded by rich misers, and tliose in 
unexpensive stations, tiiey press with disproportion- 
ate severity on those who have large families and ex- 
pensive stations to support. At the same time it 
should be remembered, that in taxation we have only a 
choice of diHicullies. And iiotwithstanding it does 
not appear possible to free taxes on expenditure from 
these very weighty objections, the greater leadiness 
with whicli they are paid, combined with the extreme 
difficulty of laying an income-tax equally on rent, 
profits, and professional wages, will always prevent 
their abolition. Neither, perhaps, would it be really 
desirable to take oft' those duties wliich afl'ect only 
luxuries. But without entering on the di.^cussion of 
tlii.^ question, we are satisfied that if the difficulties, 
in the way of a fair income-tux, could be removed, it 
would be among the least objectionable of any ; and 
if It were not exclusively adopted, if ought at all 
events to be made one of the pr/nc/pal sources of the 
public ineome. It is unnecessary, however, after 
what we have previously stated, to insUt farther on 
this point ; and we shall, therefore, proceed to in- 
(|uire into the effects on their pi ice, of taxes on 
commodities, and on whom they ultimately fall. 

Skci. II. — Impart/ into the Incidence and IJf'cvt of 
Indirect Tares. 

1. Tares on a particular CW?wof//7y.— With re- Taxes on a 
gard to the effect of taxes on the price of commodi- purticular 
tics, it i.s clear that if a duty be laid on a purticular l'<««njodity. 
commodity, and not on others, its price ivilJ sustain 
an equal rise; for, if it did not lise to this extent, 

, the profits of the producers would be sunk below tfie 
common level, and their business would be abandon- 
ed. Hut it depends on the circumstance of the 
commodity being of the class denominated luxuries, 
whether a tax on it will fall wholly on the con- 
sumers. In so far as necessaries are consumed by 
landlords or capitalists, taxes on them are also de- 
frayed by the con-sumers ; but, in so far as they arc 
required for the consumption of labourers, the effect 
of taxes on them is in no rcs^iect different from the 
effect of an equal amount of taxes laid directly on 
wages : And we have already shown that there arc 
very few cases in which taxes affecting wages are 
really defrayed by the labourers ; and that their 
common and ordinary effect is to cause an immediate 
1 
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Taxes on and equivalent rise in the rate of wages*, and a pro- 
CommodU portional fall of profits. It appears* therefore* that 
^ taxes on necessaries do not whollyjail on the con- 

sumers.; but that they are partly defrayed by them* 
and partly also by the proprietors of stuck* in conse- 
quence of their reducing the rate of profits. Such* 
however* is never the case with taxes on luxuries* or 
on commodities used only by (he rich. A duty on 
velvets* on claret* and on coaches* for example^ falls 
immediately on the consumers, and cannot be thrown 
on any one else. Such articles not being used by 
labourers* a duty on them can neither raise wages 
nor affect the rate of profit. 

Tnxei. on oU 2. Ad valorem Taxa on all is 

Coinnudi- not SO easy to trace the effects, on their price* of an 
equal otl valorem duty on all commodities. Such a 
duty could not* it is obvious* at all affect their va* 
lues relatively to each other; and supposing their 
quantity and the quantity of money in the country 
to continue the same* it has been contended that it 
could occasion no rise of prices. But a very few 
words will be sufficient to show the fallacy of this 
statement. The Government must receive the tax 
either in money or in goods. Now suppose* for 
the sake of illustration, that thwduty is ten per cent., 
and tiiat it is paid in kind; in this case the supply of 
produce remaining in the market after (lie tax is paid 
being diminished one-tenlh, the purchasers will only 
get nine-tenths of the commodities they previously got 
in return for the same quantity of money* or* in 
other words, prices will rise ten per cent. If the 
Government receives the tax in money* the result 
will be precisely similar. The purchasers will still 
havo to reimburse the producers for the tax* or to 
pay them ten per cent, additional for their goods. 
1*01 if this were not really the case— if the purchas- 
ers who do not directly pay the tax to Government* 
continued to get the same quantity of produce for 
the same sum of money* af^er its imposition ns be- 
fore, there would be no cause in operation to occasion 
the smallest diminution of individual consumption; and 
it is plainly irnpoSsSible that the tax could* in such 
circumstances, give the Governmetit the means of 
obtaining an increased share of the produce of the 
country, which is absurd. Not only* therefore* is it 
certain that a tax on a particular class of coramodi- 
ties will raise their price ; but it is also certain that 
on equal ad valorem duty on all commodities will* 
without any increase of money* occasion an equal 
and universal rise of prices. The real efiect pf every 
such tax is to transfer a portion of the produce of 
tlie industry of the country into the hands of Go- 
vernment* and consequently to cause a less portion 
of that produce to come into the hands of every in- 
dividual whose means of purchasing are not increas- 
ed. Such a rise of prices is widely different from 
the rise wliidi is occasioned by an increase in the 
quantity of money. When it is increased prices rise* 
because more mone^ is given for the same quantity of 
goods ; but when an ad valorem duty is levied, prices 
rise* because the same sum of money is given for a less 
quantity of goods, n portion of them having been 
transferred to Government. 

3. Taxes on Raw Produoe^li has been very go- 
ncrally supposed that the taxes laid on the raw pro- 

«Uifc. duce of the soil have a diffeirnt incidence from taxes 
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laid on manufactured commodities | and that* instead on 
of raising prices* and falling on the consumer* they ^ 
have no influence on pricqs* and fall wholly on the 
landlord. We believe* however* .that we shall be 
able to show that this* opinion is entirely without 
foundation ; and that the real effect of taxes on raw 
produed is to cause a proportional rise of prices* and 
to affect all classes equally in proportion to their re- 
spective consumption of the taxed articles. 

If land yielded no surplus t# its possessors above Titlics. 
the common and ordinary profit of the capital em- 
ployed in its cultivation* it is plain that the imposi- 
tion of a tax on its produce* a tithe* for example* 
would occasion an equivalent increase of its price. 

The level of profit may be temporarily, but it cannot 
be permanently*, elevated or depressed in any parti- 
cular branch of industry. And as there can be no 
reason why the agriculturists should content them- 
selves with a reduced rate of profit* when all ocher 
employments are yielding a higher rate* as soon as 
tithes were imposed they would set about transfer- 
ring a portion of their stock to some more lucrative 
business ; and this transference would be continued » 
until the diminution of supply had raised prices to 
their proper Ipvcl* and restored the equilibrium of 
profit. In such a state of things* tithes would indis- 
putably operate predsely as an equivalent addition 
to tbc price of raw produce. But after various qua- 
lities of soil have been brought under cultivation* and 
rents have, in consequence* been pretty generally in- 
troduced, it is not so easy to trace their uicimute in- 
cidence and eilect. They then appear to occasion 
rather a diminution of the rent o( the landlord than a 
rise of prices. Farm's which are tithe- free always 
bring a proportionally higher rent than such as are 
subject to that charge ; and it is naturally conclud- 
ed, that, were tithes abolished* the depressed rents 
would bo raised to the same level as the others. For 
this reason* in an advanced stage of society tithes 
have not been considered as increasing the price of 
raw produce to the consumers* but as falling on rent* 
and us diverting a portion of it into the pockets of its 
rightful owners* the clergyilnen and lay-impropria- 
tors. Taxes, on produce of land,** says Dr Dr Smitli’n 
Smith* ** are in reality taxes upon rent; and* though Opinion with 
they may be originally advanced by the farmer, are 
finally paid by the landlord. When a certain portion ^ 

of the produce is to be paid away for a tax* the 
fanner computes as well a» he can what the value of 
this portion* one year with another, is likely tO:. 
amount to, and maket a proportional abatement in the 
rent which he agrees to pay to the landlord. There 
is no farmer who dues not compute, beforehand* 
what the church tithe* which is a land-tax of this 
kind* is* one year with another* *likcly to amount 
to." (I II. p. 274-.) A 

That this is the general opinion on the subject can- Error of this 
not ba doubted ; but notwithstanding the high autho- 
rity by which it is supported, it is most certainly oilier Taltct 
without foundation. Wc have shown* in treating of 
taxes on rent, that in every country that portion ofUucedo not 
the required supply .of raw produce which is niiseil *“11 die 
by the agency of the capital Inst-applied to the soil, {^"dlorcL*^ 
and which governs the price of all the rest* never but on the 
yields any rent but merely the common and average l onsumers 
rate of profit to the landlord or the occupier. Now *'* 
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Taxw on principle b decisive as to the effect of tithes and 
duoel^ other taxes on ravr produce. If tithes werewly levied 
from the superior soils, they would not,‘afler inferior 
soils had been cultivated, ocoision any rise of price, 
but would fall entirely on the rent of the landlord. 
But this is not the case with tithes. They affiict every 
quality of land indncriminately^ and being exacted 
equally from the produce raised in the least favour- 
able, as from that whjeh is raised in the most favour- 
able circumstances^ occasion only an increase of prices* 
Suppose no tithes are levied^ and that the wheat 
raised on the poorest lands, or with the capital last 
applied to the soil, and which determines the price of 
the whole crop, yields a sufficient profit to the culti- 
vator, and no more, when it sells for 70s. a quarter— 
the price must rise to 778* before the same profit can 
be obtained aflcr tithes are imposed. In this case the 
tithe cannot possibly occasion any diminution of 
rent ; for this produce pays no rent ; so that if it 
were not compensated to the cultivators by an increase 
of prices, they would withdraw their capital from cul- 
tivation, and the necessary supplies would no longer 
be obtained. 

JvercaboiUli- account of tithes Is nowise inconsistent with 
id, ihe Kent the admitted fact, that farms which are free from this 
ot' TiUic-tree burden bring a proportionally higher rent. The ex- 
Fnrawwould peaces attending their cultivation are not increased 
‘ by the levying a tithe from the produce of other 

farms ; but, as there cannot be ^tuo prices, their occu- 
piers obtain the same increased price for their produce 
which is necessary to indemnify the cultivators of the 
tithed lands. There must, however, be an equality 
qf profits, as well as of prices ; and hence, whatever 
advantage the occupier of a tithe*free farm may gain 
by being relieved from a burden to which his neigh- 
bours are subjected, is compensated by a correspond- 
ing increase of rent. 

Thus it appears, that, if tithes were abolished, the 
rent of such farms a.s pay tithe would not rise to a 
level with the rent cf those which are tithe-free, but 
the rents of the latter would fall to the level of the 
former. As raw produce is uniformly sold at its ne- 
cessary price, or the price necessary to afford the 
customary rate of profit to the eultivators of the mrst 
land, it would fall the moment they had been relieved 
from this heavy cliarge. And the advantage previous* 
ly enjoyed by the proprietors of tithe-free lands, and 
which was the only cause of their obtaining a higher 
rent, being done away, their rents would decline to 
the level of those around them. 

Tithes dinii- jf rents were uniformly paid in kind, the imposi- 
Quantity tithcs would undoubtedly diminish the share 

butincTCAM! of the produce paid to the landlord; but as its value 
tiie Viiiue of would be increased in the precise proportion that its 
Torn Kents, quantity had been diminished, this reduced shore 
would continue to cxchangH^for the same quantity of 
all other commodities. Thus, if lands of the qualities 
Nos. 1, 2, 3, &c. respectively produced, in return for 
the same expenditure, 100, 90, 80, &c. quarters, the 
rent of No. 1 would be twenty quarters, of No. S, 
ten, and so on. But they would no longer preserve 
that proportion aOer the imposition of tithes; for, 
supposing a tenth to be deducted froifi their gross 
produce, the remaining quantities would be 90, 81, 
72, &c. ; and, therefore, the corn rent of No. 1 would 
be reduced to 18, and of No. 2 to nine quarters. It 


is clear, however, that their money rents, or their roots Taxes on 
estimated in any other commodity except com, would 
not be at all affected. If corn sold at L. 4 bqfore 
the imposition of the tithe, it would afterhrards sell 
. at L. 4, 8s. lOfd. ; for, unless ninety quarters now 
brought as much as one hundred quarters previously 
brought, the cultivators of those soils, or the employ- 
ers of those capitals which pay no rent, would not be 
able to realize tlie common and average rate of profit. 

Money rents would, therefore, continue unaltered ; 
on the land No. 1, they would still be L. 80, and on 
No. 2, L. 40. 

It appears, therefore, that in every state of society, 
whether rentMre high or low, and whether they are 
paid. in kind or in money, the charge of tithes is de* 
frayed entirely by the Consumers of ram produce. They 
do not consist of a portion of ihe rent of land belong- 
ing to the clergy, or the lay-impropriator ; but they 
are a burden which falls equally on every individuA 
in the kingdom — on the poorest beggar as well as 
die richest lord — in proportion to their respective 
consumption of the articles from which a tithe is 
levied. 

But, independently of these considerations, tlie fact The Titiie 
that tithes and other taxes on raw produce do not 
form a deduction from rent, but go to increase the 
price of produce, is obvious from the circumstance the Rent, 
that the tithe of expensive crops, >and which require 
a great expenditure in their cultivation, frequently 
amounts to /bur or five times the rent of the land. 

The Rev. Mr Hewlett, by far the ablest advocate of 
tithes, and whose authority cannot, therefore, 
questioned, informs us that the tithe of an acre of 
hops, raised on land worth 408. or fiOs. an acre, is, 
after deduction of drying and duty, generally worth 
from L. 3 to L. 4 ; and he farther states, that he had 
known L.7or L.8 paid for the tithoof an acre of carrot- 
seed where the land was not wosth SOs. ! In such 
cases, it is plainly as great an absurdity to affirm that 
tithes fall exclusively on the rent of the landlord, as 
it would be to affirm that a part is greater than a 
tvho/e* Tithes cannot justly be objected to on the 
ground of their being a partial tax. It is a mistake 
to suppose that they are borne by any particular 
class. They are not a local but a general burden ; 
and fall equally on the consumers of the tithed articles. 

Had the raiser of carrot-seed been relieved from the 
burden of tithes, he would have obtained precisely 
the same rate of profit by selling his produce for L. 7 
or L.8 less; nor, had such been the case, would it 
have been optional with him to have made this reduc- 
tion ; the competition of brs neighbours would infal- 
libly have forced him, whether he were so disposed 
or not, to make a corresponding diminution in liis 
prices, (fnfluence on Tithes on Agriculture, p. 4.) 

An abolition of tithes rwnot, therefore, a measure RfTcct of 
in which landlords and farmers only are interested. on 
It is' obviously one of the greatest importance to the ^'"^*** 
public in general. If 80s. be a remunerating price 
for wheat when tithes are levied, 7Ss. would be an 
equally high remunerating price were they remitted. 

When wheat sells at SOs., titlies, supposing them to 
be rigorously exacted, are really equivalent to a tax 
of Is. a bushel, or Ss. a quarter. And as* the average 
annual consumption of the different kinds of grain by 
each individual, when reduced to the standard of 
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Tm§mi wheat, has been eatissated, apparenlly en good 
grounds, at a quarter^ it follows, that when the medium 
^ price of , wheat is 80s., a tithe on corn is really the 
same thing as a capitation tax of 8s. ; and conse- 
quently constitutes an item of 40s. in tlie expenditure 
of every family of five persons. 

Tidies in- But tithes are objectionable on other grounds. 
crcRsc ac- They are not a permanent and fixed tax, but they 
diein!frea«ff increase according as the difficulty of raising raw 
produce increases; and are infinitely more burden* 
iiuce. some and oppressive in a year of scarcity than in a 
year of plenty. If the price necessary to afford a 
sufficient supply of corn were 60s. a quarter, the 
tithe would be equal to a direct tax oP6s. a quarter ; 
but if, in consequence of being forced to resort to 
inferior lands, the increased difficulties of production 
had raised the price to 80s., the tithe would be 8s.; 
when prices rose to lOOs., the tithe would be 10s., 
and so on. Nor is this all. — The tithe is not only 
increased in value, but it is also increased in amounig 
according as cultivation is extended. When land 
of the Jirst quality, and which we have supposed 
would yield 100 quarters, was cultivated, the tithe 
would be 10 quarters: But after land of the jeoond 
quality, and which only yields 90 quarters, had been 
cultivated, the tithe would be levied on- 190 quar- 
ters : When land of the third quality had been cul- 
tivated, it would be levied on 100 + 90 + 00, or 
270 quarters, and would go on progressively increas- 
ing, both in value and quantity, as fresh soils were 
brought under tillage. 

<< Not only,** says Mr Ricardo, ** is the amount 
of the tax increased from 100,000 quarters to 200,000 
quarters, when the produce is increased from one to 
two millions of quarters, but, owing to the increased 
labour necessary to produce the second million, the 
relative value of raw produce is so advanced, that the 
200,000 may be, though only twice in quantity, yet 
in value three or four times that of the 100,000 quar- 
ters which were paid before. 

If an equal value were raised for the Church by 
any other meaiis, increasing in the same manner as 
tithes increase, proportionably with the difficulty of 
cultivation, the effect would be the same. The 
Church would be constantly obtaining an increased 
portion of the net produce of the land and labour of 
the country. In an improving state of society, the 
net produce of the land is^always diminishing in pro- 
portion to its gross produce ; but it is from the net 
income of a country that all taxes are ultimately 
paid; either in a progressive or in a stationary coun- 
try. A lax increasing with the gross income, and 
faUing on the net income, must necessarily be a very 
burdensotre and a very intolerable tax. Tithes are a 


pert of those who bear no share of the trouble and TaxM on 
expence of its cultivation. But in every other re- 
sped they are entirely dissimilar. Rent, when once , , 

fixed, must continue the same during the currency 
of the lease. Though an industrious and entcrpriiing 
farmer should raise ten or twenty times the quantity 
of produce raised by a sluggard, his rent would not, 
therefore, be increased ; and he would reap, as he 
ought, all the advantages of his greater industry and 
Intelligence. Such, however, is not the case with 
tithes. To the sluggard they are invariable-; to the 
industrious man they become more and more oppres- 
sive, and increase with every fresh outlay of capital 
and labour. It is indisputable, Uiereforc, that in 
their practical effect, tithes operate as a premium on 
idleness, and as a heavy and constantly increasing tax 
on industry 1 By preventing the cultivator from de- 
riving the full and entire advantage of superior skill 
and increased exertion, they discourage his efforts, 
and powerfully contribute to render him indolent, 
careless, and indifferent. A fafmer pays his rent 
willingly to the landlord; but, he considers the 
clergyman as an interloper, who, without having 
contributed in any way to raise the crop, claims a 
tenth part of its gross amount. The occupier of a 
fariih,,i|ubject to this galling and vexatious charge, 
can never be brought to consider himself as realizing 
the same rate of profit from the capital he employs, 
as his neighbours in tithe-free farms; and so strong is 
this feeling, that we are told by Mr Stevenson, the 
well-informed author of the Agricultural Survey g/’ 
the County of Surrey, that it is the common opinion 
that a farm tithe- free is better worth 20s. an acre, than 
a tithed farm equally favoured in soil and situation is 
worth ISs. I In this way, tithes contribute indirectly 
as well as directly to raise prices — indirectly by gene- 
rating an indisposition to apply fresh capital to the 
improvement of the soil, and directly by the positive 
addition they make to the expence of cultivating bad 
land. 

Of all institutions,** says Dr Faley, who cannot Tithes a 
surely be reckoned unfriendly to the real interests of great discou. 
the church, adverse to cultivation and improve- to 

ment, none (ajo noxhus as that of tkhes. A claim- 
ant here enters Into the produce, who contributed 
no assistanco whatever to the production— when 
years, perhaps, of care and toil have matured an im- 
provement— when the husbandman sees new crops 
ripening to his skill and industry— the moment he is 
ready to put his sickle to the grain, be finds himself 
compelled to divide the harvest with a stranger." 

Tidies,’* Dr Paley continues, are a tax not only * 
upon industry, but upon that industry whidi feeds 
mankind — upon that species of exertion which it is 


nitTerence 
between 
Tithe and 
Itent. 


tenth of the gross, and not of the net produce of the *the object of all wise laws to cherish and promote.' 
land; and, therefore, as society improves in wealth, (Paleye Works, 11. p. Lp5, ed. 1819.) 
they must, though the same proportion of the gross ** Tithe,*' -says Dr Smith, is always a great dis- 
produce, become a larger and larger portion of the couragement both to the improvements of the land- 
net produce.** * ^nd to the cultivation of the farmer. The. one 

Tithe is certainly in one respect the same as rent ; cannot venture to make the most important, which 

both the one and the other are portions of the pro- arc generally the most expensive, improvements ; 

duce of the soil converted into a revenue, for the sup- nor the other to rear the most valuable, which are 


* Principles of Political Economy and Taxation, 1st edit. p. 228. 
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generally, too, the most expensive crops, when the 
church, which lays out no part of the expence, is to 
share so largely in the proiit. The cultivation of 
madder was for a long time confined by the tithe to 
the United Provinces, which, being Presbyterian 
countries, and, upon that account, exempted from 
this destructive tax, enjoyed a sort of monopoly of 
that u»efiil dyeing drug against the rest of Europe. 
The late altemptb to introduce the cultivation of this 
plant into England have been made only in conse- 
quence of thu statute which enacted that .5s. an acre 
should be received in lieu of all manner of tithe upon 
madder.'* (111. p. 27^*) As a farther illustration of 
the principle here stated, we may mention, that the 
cultivation of flax and hemp in Ireland never suc- 
ceeded until a low modu^ hud been fixed by law; since 


then it has made a most rapid progress, 
inijinry into Tlic cdect of tithes and other taxes on the price 
the cfVuct of of raw produce has been urged as a reason why an 
Riw be imposed on all* such produce 

(hu'o on tiie whcn imported frOm abroad. But all foreign corn 
Frmluni of imported must be paid either directly or indirectly 


Iiiturcourse l,y an exportation of some species of manufactured 
Iwcnrroimi commodities ; and it is, therefore, clear, that the 
fries. * liomc producers of corn can have no claim whatever 
to a protecting duty on the importation of foreign 
corn, unless the tithes, and other taxes falling'tin raw 


produce, exceed those which fall qn manufactured 
goods. A tax which equally affects every descrip- 
tion of products leaves their relative vakies exactly 
wiierq it found iJiein. It does not render any parti- 


cular cl.i.'^s less able to withstand the unrestricted 


competition of foreigners than the others, and can- 
not, therefore, entitle tliem to a protecting duty. 
But if higher duties be laid on a particular class of 
commodities, the case is different. If, for example, 
while the duty on commodities in general is only 10 
jwr cent-, a duty of 20 per cent, were laid on a par- 
ticiiiar class, their price must rise 10 per cent, higher 


circumstances, or from soiliuof very different degrees Taxes on 
of fertility ; and though the cultivators of the worst 
lands in tillage at any particular period might be in- 
juriously affected by the unrestricted admission of 
foreign corn, the other cultivators, instead of being 
'injured, would be really benefited by the rise of pro- 
fit which must always follow every permanent reduce 
tion in the price of raw produce. Thus, suppose no 
duties are imposed on manufactured commodities, 
and that the ports are thrown open to the importa- 
tion of foreign corn, without any protecting duty to 
balance the tilhc-^tlic whole effect of such a mea- 
sure would be to cause such a small additional quan- 
tity of bad land to be thrown out of tillage as would 
enable the cultivators to obtain eleven quarters for 
the same outlay that had previously been required 
to produce ten quarters. As soon us this contrac- 
tion of tillage had been effected, the farmers would 
have nothing to fear from foreign competition. 

They would still obtain the same rate of profit that 
was obtained by the undertakers of other businesses; 
and the consjmers would be able to purchase their 
corn for ten per cent, less tluni if a protecting duty 
had been imposed. 

But notwithstanding it is thus most certainly true, Duties un 
tliat the cultivators are always in a condition to re- Importa- 
liovc themselves of such tux»:6 as affect them to a ^ 
greater extent than they affect the. other classes of , ( 
society ; yet, as they c.in only do this by contracting wlicre Titivfi. 
tillage and withdrawing capital from the ciiltivution ;»hI other 
of inferior soils, the tflbcl of admitting foreign corn 
without a protecting duly equivalent to the ixcess of Jheuiwlw 
taxation affecting the home-growers, would be to ducu raised 
cause a diminution of rent. \Vu have already shown Home, 
that rent consists of the difference between the pro- 
duce obtained from the best and worst lands under 
cultivation ; and if, by admitting fort^dgn corn duty 
free, bad land should be thrown out of cultivation, 
the rent of the landlords would be reduced, and their 


than tlie price of the rest, in order to maintain their 
producers in the same relative situation as before. 
It is plain, however, that in the event of the ports 
being opened to the importation of every description 
of foreign goods free of duty, the producers of the 
heavily-taxed commodities will be (deprived of the 
means of limiting their supply, and cuiisequcnlly of 
raising their price, so as to indemnify them for the 
excess of the tax. The 10 jnfr cent, excess of duty 
would then really operate as a bounty on the im- 
portation of the class of commodities on which it is 
charged ; and if it were not defeated by a protecting 
•duty of 10 per cent., tlie borne producers of that 
class would be placed in a relatively disadvantageous 
situation, and would abandon their business. 

But this principle only holds in the case of duties# 
affecting manufjctured products. If a direct tax of 
10 per cent, were laid exclusively on the hats pro- 


relative situation lowered. Although, therefore, it 
is not necessary for the protection of the cultivators 
that any countervailing duty should be laid on raw 
produce imported from abroad ; still, if it be really 
true that higher duties ace laid on the raw produce 
raised at home than on manufactured goods, justice 
to the landlords requires that a duty should be laid 
on all foreign raw produce equivalent to the excess 
of duty aJI citing home produce. Such a duty, by fit- 
ting ail classes equally to withfitand foreign competi- 
tion, will prosi rve them in the same relative situation 
after the opening of the ports as previously ; 'and 
will treat all parties, as they ever ought to be treat- 
ed, with the same equal and impartial justice. 

To whatever extent a countervailing duty might 
be laid on a foreign commodity, it would be proper 
to give the home producers of the same commodity 
an equal, or nearly equal drawback. If the home 


duced in England, and on no other commodity, the 
hatters would most likely be ruined were foreigners 
permitted to import liats duty free. Manufjctured 
goods arc produced under the same, or, at all events, 
under very similar circiimstancLs ; so much so, that 
foreign conqietition must either be injurious to all 
the manufacturers of a particular description of 
goods, or to none. But in agriculture the case is 
otherwise. Corn is produced under very different 


producers were refused such a drawback, they might 
suy, ** Before your duty, and before the price of our 
produce was raised in consequence of it, wc could 
compete with the foreign grower in foreign markets; 
by n^aking the remunerating price of our corn high- 
er, you have deprived us of that advantage, therefore 
give us a drawback equal to the duty, and you, ?h 
every respect, restore us to the position, both as it 
regards our own countrymen, as producers of other 
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Taxes oa commodities less beaviljt^taxedj and foreign growers 
*^duce^" of raw produce, in which we were before placed." 

On every principle of justice, soys M*r ^Ricardo, and 
consistently with the best intereats of the country, 
this demand should be acceded to. (On Protection 
to Affriculturif p. 16.) 

Mr Ricardo thinks that the tithes and other taxes 
exclusively alfecting raw produce, over those aifect- 
. ing manufactured goods, may be taken at about 10s. 
a quarter ; and he therefore proposes that foreign 
corn should be freely admitted on paying this duty, 
and that a drawback of 7s. should be allowed on ex- 
portation. ** The duty of 10s. a quarter is, I am 
sure, rather too high as a countervailing duly for the 
peculiar taxes which are imposed on the corn-grower, 
over and above those which arc imposed on the other 
classes of producers in the country ; but I .would 
rather err on the side of a liberal allowance than of 
a scanty one ; and it is for this reason that 1 do not 
propose to allow a drawback quite equal to the duty." 
(Ibid, p. 80.) 

The necessity of imposing this countervailing du- 
ty, originating, as it almost entirely does, in the im- 
position of tithes, aflbrds another and a very power- 
ful argument in favour of their .abolition or commu- 
tation. Were tithes abolished, the protecting duty 
proposed by Mr Ricardo might be reduced to 3s. or 
4s. a quarter, and the drawback to 2s. or 2s. Gd. 
Taxes on Taxes on raw produce, by raising the price of the 
Kill* l*ro. articles required for the fbud of the labourer, ncces- 
Wul'jraml ®‘**’'*y *’^*^‘'* wages and lower profits. Such taxes, 
lowifr Pro. therefore, fall with double weight on the capitalists ; 
fils. aiiecting tliem both ns employers of labour, and as 

consumers. Indeed, the principal disadvantage of 
taxes on raw produce consists in their tendency to 
lower profits. ** With a permanently high price of 
corn," says Mr Ricardo, “ proportional wages would 
be high ; and, as commodities would not rise on ac- 
count of the rise of wages, profits would necessarily 
fall. If goods, worth L.lOOO, require, at one time, 
labour which cost L.800, and, at another time, the 
price of the same quantity of labour is raised to 
L.ilOO, profits will full from L.200 to L.lOO- They 
will fall not in one trade only, but in all. High 
wages equally affect the profits of the farmer, the 
manufacturer, and the merchant ; nor is there any 
other way of keeping profits up than by keeping 
wages down. In this view of the law of profits, it is 
at once seen how important it is that so essential a 
necessary as corn, which so powerfully affects wages, 
should be sold at a low price ; and how injurious it 
must be to the community generally, that, by prohi- 
bitions against importation, we should be driven to 
the cultivation of our poorer lands to feed our in- 
creasing population." 

f'listoms. 4. Cmiom Duties^ or Duties on the Importation 
and Exportation of Conw/oc/i/icj?.— These, like all 
other duties, arc paid by the consumers of the com- 


modities on which they are laid. When a govern- 
ment lays a duty on the foreign commodities which 
enter its ports, the duty falls entirely on its own 
subjects who purchase such commodities; for the fo- 
reigners would cease supplying their markets with them, 
if they did not get the full price of the commodities 
exclusive of the tax ; and, for the same reason, when a 
government lays a duty on the commodities which 
its subjects are about to export, the duty does not fall 
on them, but on foreigner s byx^hom thep are bought. 

If, tf^crefore, it were possible for a country to raise a 
sufficient revenue by laying duties on exported com- 
modities, such revenue would be wholly derived from 
others, and it would itself be entirely relieved from 
the burden of taxation ; except in so far as duties 
might have been imposed by foreigners on the com- 
modities it imports from them ! Cure, however, must 
be taken in imposing duties on exportation, not to 
lay them on such commodities as can be produced 
at nearly the same cost by foreigners, for the effect 
of the duty would then be to put an entire stop to 
their exportation, by causing the market to be sup- 
plied by others. But when a country possesses any 
exclusive, natural, or acquired advantage, in the 
production of commodities, a duty on their exporta- 
tion is really the most unexceptionable of all taxes. 
Such 4 duty would not fall upon itself, but upon its 
foreign customers; and if it were not carried so high 
as to balance the superior facilities of production, it 
would have only a very slight tendency to diminish 
the demand for the taxed articles. If the Chinese 
chose to act on this principle, they might derive a 
very considerable revenue from a duty on exported 
teas, which would have to be entirely paid by the 
English and other foreigners who buy them. And 
there is perhaps no country Which does not possess 
some commodity demanded by foreigners that might 
not be advantageously charged with a moderate duty 
on exportation. The coal and tin, and probably also 
some species of the manufactured goods of Great 
Britain, seem to be in this predicament. 

It was the great object of the professors of the 
mercantile system of political economy to facilitate 
the exportation of commodities of domestic growth, 
and to fetter ^nd restrict the importation of tliose 
produced abroad ; and it is to the prevalence of 
this system in modern Europe, and its influence on 
hnanciui legislation, tliat we arc to ascribe the almost 
total exemption of exported commodities from du- 
ties, and the ruinous extent to which they have been . 
heaped on those that are imported. 

Duties on imports and exports have been levied in al- 
most every country whicli had any foreign commerce. 
The Athenians laid a tax of a on the corn and 
other merchandise imported from foreign countries, 
and also on several of the commodities exported 
from Attica.* The portoria,f or customs payable 
on the commodities imported into, and exported 


• AnachtirsU's Travels, IV. p. 375, Eng. Trans. The quantity of corn usually imported from the coun- 
tries on the Euxine into Athens amounted to about 400,000 medimni. See Clarke On the Connection bUircen 
the Roman and English Coins, p. /i8. . 

t Huic vero proprie vectigalis denominatio convenit quippe pro vehendis mcrcibus (unde vcctfi;al), so- 
luto. Burman, De Vcctigalibus Pop, Rom, cap 5. 
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Custom frooii the different ports in the Roman empire, formed 
^ fillies. ^ ancient and important part of the public reve- 
nue. They were imposed, as^Tacitus ,has observed, 
when the spirit of liberty ran highest among the people. 
A cOMulihus citribunis plebii instituteB^ acri etiampo^ 
puli Romani turn libertate. {^AnnaL lib. 13, cap. 50.) 
^e rates at which they were charged were fluctuaN 
ing and various, and little is now known respecting 
them. Cicero informs us (Cic. in If. Ver. cap. 75), 
that the duties on com exported frem the port^ of Si- 
cily were, in his time, 5 per cent. Under the Imperial 
Government the amount of the portoria depended as 
much on the caprice of tho Prince os on the real 
exigencies of the state. Though sometimes diminish- 
ed, they were never entirely remitted, and were 
much more frequently enlarged. Under the By- 
zantine Emperors they were as high as 12^ per 
cent, (Burenan, De vectigalibus Pop. Rom, cap. 5, 
passim.) 

. Customs seem to have existed in England before 
the Conquest. But the King’s first claim to them 
was established by statute of the 3d Edward I. The 
inconveniences arising from the multiplicity of the 
various separate acta relative to the customs, caused 
Mr Pitt to introduce a bill, in 1787, for their conso- 
lidation.' This bill was passed into a law. and several 
similar consolidations have since been effected^ The 
last was by a statute passed in 1819. I'o this statute 
are subjoined tables, containing lists, ranged in alpha- 
betical order, of the various articles of import and ex- 
port, witli the duties payable on each, and the draw- 
backs and bounties allowed on the exportation of 
particular sorts of British goods. 

Scigmyagc. Duties on the Coinage of Gold and Silver — For 
an account of the incidence and effect of these duties, 
the reader is referred to the article Money in this 
Supplement^ cap. Seignorage. 

Stamp O'. Stamp and Legacy 7)it/iVs.-r-Stamp duties arc 
Duties, duties lui(i on the paper or parchment, on which 
certain deeds, contracts, legal proceedings, receipts, 
nc(|uittaiice8, &c. are written. They arc called 
. stamp duties, from the paper being impressed with 

a public stamp, stating the amouiit of the duty. 
The ultimate incidence of these duties varies ac- 
cording to the natifte of the deed or writing, 
for which it is necessary to use stamped paper. 
Diitit's on Tijg cluties payable on the sale of land, or on the 
Land i?cne- conveyance from one party to ano- 

lully fall on ther. Commonly fall on the seller. This arises, iis 
the Scllcra. Dr Smith has observed, from the circumstance of 
** the seller being almost always under the neces- 
sity of selling, which forces him to take such a price 
as he can get. The buyer is scarce ever under 
the necessity of buying; he will, therefore, only 
give such a price as he likes. He considers what 
the land will cost him in tax «and price together. 
The more he is obliged to pay in tlie way of tax, the 
less he will be disposed to give in the way of price. 
Such taxes, therefore, fall almost always upon a ne- 
cessitous person, and must, therefore, be , frequently 
very cruel and oppressive.” (III. p. 318.} It is ob- 


vipus that the same reasonisg must hold in the case Siamp oad 
of t& duties ^chargeable on the granting of mort- 
ga^es ; and that they will commonly fall on the bor- 
rower or poorer party. ' 

This, however, is not the only objection to theobadvaD- 
imposition of duties on the transference of pro-tageof 
perty. Both M. Say and Mr Ricardo have ob- Du- 
served, that the tendency of such duties is to prc-jJI'ey 
vent property from coining into the hands of those 
who would use it most advantageously; and conse- of Property, 
quently to prevent the national capital from being 
distributed in the best way for the community. 

For the general prosperity, there cannot be too much 
facility given to the conveyance and exchange of all 
kinds of projierty, as it is by such means that capi- 
tal of every species is likely to find its way into die 
hanclsr of those who will best employ it in increasing 
the productions of the country, Why,” asks M, 

Say, does an individual wish to sell hia land } it is 
because he has another employment in view in which 
his funds will be more productive. Why does an- 
other wish to purchase this same land ? it is to em- 
ploy a capital which brings him too little, w'hich 
was unemployed, or the use of which he thinks sus- 
ceptible of improvement. This exchange will in- 
crease the general income, since it increases tlie in- 
come of these parlies. But if the charges are so 
exorbitant as to prevent the exchange, tiiey are an 
obstacle to this increase of tlie general income.” * 

Taxes on law proceedings fall upon tlie suitors ; Taxes on 
and consequently operate as a check to prevent an 1^“^. 
injured party from' seeking redress in a court of jus-^®***"®** 
ticc. The impolicy, hardship, and injustice of such 
taxes, have been admirably exposed by Mr Bentliani, 
in his Protest against Law Taxes. 

Stamp duties, on the voluntary sale of all those 
articles w'hich are the produce of human industry, 
fall, like all other taxes on such articles, wholly on 
the consumer ; for, unless such were tiie case, the 
articles would not be offered for sale, subsequently to 
the imposition of the duties. Thus, the duties on 
cards and dice, on advertisements, newspapers, &c. 
are all paid by those who use them. Such, too, is 
the case with the stamp duties, payable on licences 
to retail any species of goods, or to exercise any pro- , 
fession. The taxed party invariably adds as much 
to the price of the articles in which he deals, or of 
the services which he performs, as is sufficient to 
indemnify him for the tax. 

Stamp duties were first levied in Holland. Most Stamp Du- 
of the accustomed methods of taxation having been Ic- 

resorted to, the Republic, in order to provide 
tional funds for carrying on her contest witli the * 

Spanish monarchy, otiered a considerable reward ^ 
to any one wlio should devise the best new tax 
Among many other taxes, tliat of the vectigal char» 
tee^ or stamp duty, was suggested ; and having been 
approved of, it was introduced by an Ordinance 
issued ill ]624<, setting fortli its necessity, and tlie 
benefits which it was supposed would result from it.s 
imposition, t Since that period, stamp duties have 


• Ricardo, Principles, &c. p. 167. 3d Ed. and Say, Traiti d*Economie Politique, Tome II. p. 351. 

t Beckman's Jliitofj/ of Inventions, Vol. I. p. 379. Eng. Trans. 10 
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SciBiptiid 'become llnioet universal/ and now form a veryjpro- 
winent branch of the revenue of almost every coun- 
try ; affording a striking example of the justice of 
Dt Smith's remark, that There is no art which one 
government sooner learns of another, than that of 
draining money frbm the pockets of tlie people.** 
(III. p. 317.) 

Stamp duties were introduced into England in 
1671, by a statute entitled, An act for laying 
impositions on proceedings at law." The duties were 
at first granted for only nine years, and were after* 
wards continued for three years more, when they 
were allowed to expire. Tney were again revived 
in 1693, and have since been gradually and greatly 
increased. 

!.e(^acyDu- Dutith OT duties on the transference of 

ties in property from the dead to the living, are now a very 
common species of tax. The vioesima herediiaium, 
or the twentieth penny of inheritances, imposed by 
Augustus oh the Romans, is the earliest example of 
a tax on successions. JDion Cassius (lib. 55) in* 
forms us, that this duty was laid on all successions^ 
legacies, and donations in -case of death, except upon 
those to the nearest relations and to the poor. Pliny 
has given some of the reasons for this exception; 
ill speaking of the Vicesimat he calls it irihuium 
toUrabile e( facile heeredibus duntaxat exiraneht do^ 
mesticis grave. And a little after he adds, Itaque 
illis (that is strangers) irrogatum, hie (that is near rda* 
tiona) re missum, videlicet, quod manifesium erat, quanto 
cum dolore laturi, ecu potius non laturi homines essent, 
dislringi aliquid et ahradi bonis, quee sanguine, gewm 
iilitaie, mcrorim denique eocietate meruissent, quaque 
nunquam ut aliena et speranda, sed ut sua semper-^ 
que possessa, ac deinceps proximo caique transmittenda, 
cepissent, ( Panegyricus, cap. 37* J In addition to 
these very cogent reasons for exempting the suoces* 
sions of near relations from the vicesima, ft may bo 
observed, that the death of a father is seldom at- 
tended with any increase, and frequently with 'a con* 
siderable diminution, of revenue to such of his chil« 
dren ns live in the same house with him ; and when 
this is the case^ the burdening of his inheritance 
with a tax must plainly be a very galling and cruel 
aggravation of their loss. But, if taxes on succes* 
sions are always paid with very great reluctance 
by the children and immediate relations of thY 
deceased, it is quite otherwise when they fall to 
distant relations or strangers. Those on whom 
an unexpected or remote inheritance devolves, aro 
glad to accept it on any condition ; and uniform- 
ly pay such moderate duties as may be laid on it 
with greater good will than any other impost what- 
ever ! 

In England, Great Britain,* a duty of one per cent^ is laid 
on all successions devolving eitlier to the children, 
or to any lineal descendant of the children of the 
deceased, or to his father or mother, or to ony of 
his lineal ancestors; a duty of three per cent, is 
charged on successions devolving to brothers and 
sisters ; of four per cent, on those devolving to cou- 


sins; and of ten per tenl> on those devolving to Sump and 
strangers. Exiilusive of this, a farther duty. Vary- 
ing according to the amount of the property left by 
the deceased, is also charged on the probates of aU 
wills, without regard to the propinquity of the suc- 
cessors. This duty amounts, at present, to L. 1 1 on 
a pre^rty worth from!.. 450 to L.600; to L. 22 
on a property worth from L. 800 to L, 1000; and 
to L. 180 on a property worth ftom L. 8000 to 
L. 10,000, increasing according to the farther in- 
crease of the property. This tax presses more se- 
verely on lineal successors, and is more object to 
by them than the legacy dutyi 

The great objection to taxes on successions, or Objoctioii 
on transference of property from the dead to the ^ Legucy 
living, consists in the arcufifttance of their falling 
leholly on capital, without occasioning any effort to 
replace it, either by increased exertion or economy. 

If a legacy of L. 1000 be subject to #tax of L. 100, 
the legatee considers his legacy as only L. goO, and 
feels no particular inclination to save the L. 100 
from his expenditure; whereasi had he received tlie 
whole L. 1000, and been required to pay L. 100 in 
taxes on income or commodities, the desire to pre- 
serve his capital unimpaired would have prompted 
him to' <pideavour to defray the tax by increased in- 
dustry and economy. ' The real advantage of the 
legacy duties consists in the facility with which 
they are collected ; for by tending directly and ne- 
cessarily to diminish capital, they are, in most other 
respects, extremely injurious* 

7. Postage of Lettersn^^The conveyance of letters Postage oi 
by post has, in almost all countries, been conducted bciicH. 
by the agents of government ; and it is one of the few 
industrious undertakings which appear to be better 
managed by them, than they could be by private indi- ' 
vidiials. This species ofconveyance was originally e8tar< 
blislled, and kept up by the Roman h'mperors, for the 
safe, regular, and speedy transmissionofthcpublicdis- 
patches to the most remote purts of their dominions ; ■ 
and such was also the purpose for which posts were 
ffrst established in modern Europe, by Louis XI. Sub- 
sequently, however, private individuals were idlowed 
to avail themselves of this ins^ution, fpr the con- 
veyance of their letters ; and gownments, by impos- 
ing higher duties, or rates of postage, on the letters 
and packages sent through the post-office than are 
suffident to defray the expence of the establishment, 
have rendered it productive of a considerable reve* 
nue. * Nor, while thp rates of postage are confined 
within reasonable limits, is there perhaps a more 
eligible species of tax. The English post-office was 
plaedd on nearly its present footing* in 1649, by the 
exertions of Mr Edmund Prideaux, Attorney-Gene- 
ral to the Coimnonwealth.^(See Blackstone's Com- 
meniariee, L p. 321.) 

The limits within which this article must be confin- 
ed will not allow us to enter at greater length into 
the inquiry concerning the incidence of taxes on com- 
modities. We shall, Uierefore, proceed briefly to in- 
vestigate their capacity to produce a revenue. 


* Dergier, Hisloire des Grands Chetninsde V Empire lUmain^h p. 199* 
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J.oW>utitj«. SfiCTk III . — CifCAimhUtvces \ohich determine the ex- 
ient to whicti Tax(‘i oufrUl to be laid oh Commodities 
—Causes of Smuggling — Means by whicii it may he 
prevented. 

Low Duties With rc;»:iril to the capacity of a tax on a commo- 
^ flej)Ciuls, ^/irst, on tlie na- 

I uc wo. j extent of the demand for tiu? coininodily ; and, 

second, on tlic means of preventing its bcin^ smug- 
gled, Every tax, by raising the price of tlie commo- 
dity on which it is laid, has a tendency to bring it 
within the command of a smaller number of pur- 
cliosers, and to lessen its consumption. An individual 
who might be able and dispo^d to pay I s. a bottle 
of duty on wine, inig|^t neither have the means nor 
the inclination to pay 2.s. or ; and instead of 
being augmented, the revenue might be diminished 
by such an increase of duty. And hence, whenever 
thediitic.s on commodities are raised beyond a certain 
limit — a limit, however, which it i.s impossible to de- 
fine, and which must necessarily vary according to the 
nature of the commodity on which the duties are 
laid, and the varying tastes and circumstances of 
society — ^their effect is to depress consumption to 
such an extent, ns to render them less productive 
tliaii if they had been lower. 

Variations in the amount of the duties affecting 
cxminHulities have exactly the same effect on their 
price, and coiiseipiently on their consumption, as cor- 
responding variations in the cost of their production. 
IJiit il is clear that any reduction in the price of 
commodities, whose natural cost is very consider- 
able, and which can, therefore, be used only !)y the 
rich, could not have so powerful an effect, in in- 
cavasing consumption, as would follow the same pro- 
portional reduction in the price of easily produced 
commoditi<’s in general demand. A reduction of 
50 per rent, from the price of coaches would not 
add greatly to the demand for them ; for, not- 
with.standing this reduction, they would still be lux- 
uries, for which none but the ricli could afford to 
pay ; whereas, a reduction of 50 per cent, from the 
price of whisky, gin, beer, tea, sugar, or any article 
in general rcquest,||prould extend the demand for it 
in a much greater ratio. The reason is plain ; — The 
poorer classes form by fur the most nupicrou.s por- 
tion of .society ; and as such commodities are even 
now partially used by them, a fill of 50 per cent, in 
tlieir price would bring them fully within their com- 
mand, and would thereby add prodigiously to their 
consumption. The truth of this olMervation may 
be strikingly exemplified by a reference to the cn.se 
of cotton goods.* At the Accession of his late. Ma- 
jesty, in 1760, the price of cottons, owing to the 
difficulty of producing them, was extremely high ; 
and the value of the manufactured cottons annually 
brouglit to market did not exceed L. 200,000. But 
tlinnks to the genius and inventions of Hargreave.s, 
Watt, Arkwright, Crumpton, and others, the price 
of cottons luts been so far sunk, as to bring them 
within reach of the poorest individual ; and yet, 
such has been the vu.st increase of demand, that, not- 
withstanding this reduction *of price, the value of 
the cottons annually manubictiired in (Ircat Britain, 
and citlier disposed of at home, or sent abroad, 


moiu^, according to the very lowest estim^, totheCauass and 
amaxing sum of forty millions ! It is obvious, 
however, that if cottons bad been loaded with high 
duties ; and if the same reduction in them, which 
has been brought about by the improvement in ina- 
chinery, had been brought about by a reduction of 
the duties affecting tliem, ])recisely the same effects 
would have followed. The demand would have 
equally increased ; and the greater consumption of 
the low taxed articles would have reiulered the re- 
duced duties nkore productive than the higher. Si- 
milar effects have uniformly followed from similar 
causes : low duties on coinmoditie.s in general de- 
mand being invariably found to be more productive 
than when they are carried to a greater height — and 
more productive tiuui high duties on commodities 
used only by the rich. 

Besides diminishing the revenue by diminishing r>utic*« 
consumption, oppressively liigh duties tend to diini- maiuiagu 
nish it by encouraging and promoting the ruin- 
ously destructive trade of smuggling. The risk 
of being detected in the smuggling of commoditieH, 
under any system of fiscal regulations, may alw'uys 
be valued at a certain average rate ; and whenever 
the duties exceed this rate, smuggling will be im- 
mediately practised. Now, there are plainly but 
tw'o ways of checking this nefarious practice — cither 
tlie temptation to smuggle must he diminished by 
lowering the duties, or the difficulties in tlio way of 
smuggling must be increased. The first i.s obvi*- 
ously the most natural anrl cdficient nietliod of effect- 
ing tlie object in viewr; but the second lias been 
most generally resorted to. In the great majority 
of cases, governments liave attempted to put down 
smuggling, without reducing the duties, by esta- 
blishing a more vigilant system of collection, and by 
increasing the .number and severity of the penal- 
ties affecting the snuiggler. As might have been 
expected, these atteni])ts have, in the great majority 
of case.s, proved signally unsucces.sful. And it has 
been, almost invariably, found that no vigilance on 
the part of the revenue officers, and no severity of 
punishment, can prevent the smuggling of thuae 
commodities which are loaded with oppressive du- 
ties. The smuggler is generally a popular charac- 
ter ; and though w'o have no desire to become tlie 
^ologists of those who endeavour to defraud the 
revenue, and to injure tlie fair trader, it is idle to 
expect that the bulk of society will ever be brouglit 
to consider that those wlio furnisli them with cheap 
tea, gin, whisky, brandy, &c. are guilty of any very 
heinous offence. 

To pretend," says Dr Smithy to have any scru- 
ple about buying smuggled goods, though a manifest 
encouragement to the violation of the revenue laws, 
and to the perjury which almost always attends it, 
would, in most countries, be regarded as one of tlv)sa 
pedantic pieces of hypocrisy, which, instead of gain- 
ing credit with any body, seems only to expose the 
person who affects to practise them, to the suspicion 
of being a greater knave than most of his neighbours. 

By^his indulgence of tlie public, the .smuggler is 
otleii encouraged to continue a trade, whicli he ia 
thus taught to consider us in some measure innocent ; 
and when the severity of tlie revenue laws is ready 
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OaQNf ^ to fall upon him^ he is frequently disposed to c^efend 
S^Sniiw-” violence what he has been accustomerl to re^furil 
gling. l>*s property : and from beini^ at first, per- 

haps, rather iuipruJent than criminal, he at last too 
ollen becomes one of the hardiest and most determined 
violators of the laws of society.” — ( III. p. 378t See 
also ]Vfontesc|iiieu, Esptil des Loix, liv. i:f, cap. 8.) 

A Reduction To create, by means of high duties, an overwhelm- 
temptation to indulge in crime, and then to 
tuafincwi's indulging in it, is a proceetliiig 

of prevent- Completely subversive of every principle of justice, 
inj? Smug- It revolts the natural feelings of the people, and 
teaches them to feel an interest in the worst cha- 
racters — for such smugglers generally are — toespousc 
Uieir cause, and to avenge their wrongs. A punish- 
ment which is not propfirtionefl to the offence, and 
wliich docs not carry the sanction of opinion along 
with it, can never be productive of any good effect. 
The true way to put down smuggling is to render 
it unprofitalde — to diminish the temptiition to engage 
in it ; and tliis is to be done, not by surrounding the 
coasts with cordons of troops, by the multiplication 
of o<'iths and penaltie.s, and making the country the 
the:itre of ferocious and bloody contests in the field, 
and of per jury and chicanery in the courts of law, but 
simply anil exclusively by reducing the duties on the 
itungnied commodities. It is in this, and in this only, 
that wc must seek for aii effectual clieck to siiiug- 
gl ing. Whenever the ))rofits of the fair trader become 
nearly ecpial to those of the smuggler, the latter is 
forced to abandon ]ii.s hazardous profession. Dut so 
long as oppressively high duties are kept up, or, which 
is really the same thing, so long as a high hounii/ is 
held out to encourage the adventurous, the needy, 
and the profligate, to enter on this career, we may be 
assured, that an army of excise officers, backed by 
the utmost severity of the revenue laws, will be 
111611 fiicient to hinder them. The truth is, that the 
too great severity of these laws prevents their execu- 
tion. It stimulates the trader to corrupt the offi- 
cer to coiic(*al a fraud ; and it influences the officer 
to overlook what he would otherwise discover.” 


per cent, of its value, and a duty of 2d. would make ComparatiTc 
an inducement of no less than 4»0 per cent , ! And 
hence, it i.s obvious, that, in order to prevent smug- {JUJ Low 
gling, a system should be adopted, precisely the re- Taxes, 
verse of that which is generally followed in the im- 
position of taxes. Instead of making duties to vary 
inverseitf as the price of commodities, or of raising 
them wlien the natural prices of the taxed articles 
fall, and reducing them when they rise, they ought 
to be made to vary directly as these priees^to rise 
when they rise, and to fall when they fall. Dispro^ 
porlionalfy heavy taxes are the great cause of smug- 
gling ; and tliey have the farther and most injurious 
effect of preventing its being corrected by its natural 
and proper punishment, the confiscation of the om- 
moditics. Recourse is, in cwisequenee, hud to ex- 
traordinary pains and pciuilties, and all proportion 
of punishment being done away, “ men wlio," as 
Montesquieu observes, can hardly be considered as 
culpable, must be punished as atrocious criminals.” 

(Esprit des Loix, liv. 18, cap. 8.) 

Certain commodities, from their greater Imlk, from 
their susceptibility of being impressed witli a per- 
manent stamp, or from any other cuus(*, are less 
liable to be smuggled than others, and may, tJierc- 
fore, be loaded with comparatively higher duties. 

But as a general rule, it cannot be doubted, thiit, in 
order to prevent fraud, the duties should always be 
proportioned to the cost of the articles on wl)ich they 
are laid. 

Sect. IV , ^Comparative Vro4nctiven€ss of High and 
Lov) Taxes, 

The arguments adduced in the foregoing section 
arc sufficient to establish the supcruir productiveness 
of moderate taxes. But the .subject deserves to 
be treated at greater length : and as the history of 
taxation, both in tins and other countric.«, furnishes 
numerous direct, conclusive, and well e.stablished 
proofs of the same principle, we shall take this op- 
}K>rtunity to bring a few of them under the notice 
of uur readers. We shall class them under two dif- 


(Ilnmilton On the Principles of Taxation, p. 244.) 
Diiiies Heavy duties on any dr.scriptioii of commodities 

should vary occasion smuggling ; but, it is chiefly caused by 
IhlTWice of '^keir being laid on eominoditics in general demand, 
the Conniio- who.se natural or necessary price is not very coiisider- 
able. It is commonly .said, when a proposal is made 
for laying a heavy duty on a low priced article, 
that its lowness of price fits it to bear such a duty, 
and that, notwitJistanding its imposition, it may still 
be brought to market at a sufficiently moderate rate. 
But the encouragement to smuggling depends more 
on the proportion which the duty bears to the price 
of the commodity, than on the circumstance of the 
duty being absolutely high or low. To illustrate 
this principle, let us suppose, that a taxed commo- 
dity, as soap, costs, exclusive of duty, lOd. a pound. 
If a duty of Id. per lib. were laid on it, tlie induce- 
ment to smuggle would be equal to 10 per cent, of 
the value of the article, and if tlic duty were 2d. the 
inducement would be 20 per cent., and so on. Now, 
let us suppose, that the cost of producing the soap, 
or its natural price, falls. to 5d. : a duty of Id. per lib. 
would then make an inducement to smuggle of 20 
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ferent heads: the frst, consisting of instances where- 
in a reduction of duty has been followed by an in- 
crease of re venue; and the second, of insbinccs where- 
in an increase of duties has been ibl lowed by a di- 
minution of revenue. 

1. The efibets produced by the reduction of the History of 
tea duties, in 1 745 and 1784, are among the most^^Tai 
striking examples of the superior productiveness 
low duties on articles in general demand. Pre- 
viously to 1745, the excise duty of 48. a pound on 
tea yielded, at an average, about L. 150,000 u year; 
which, had there been no smuggling or adulteration, 
would have shown that the consumption was equal 
to about 750,000 lbs. But it was well known that 
smuggling was then carried to a very great lieight, 
and that the real consumption of tea was much 
greater than the apparent consumption. To put a 
Slop to this clandestine importation, a bill was intro- 
duced into Parliament in 1745, in pursuance of the 
recommendation of a Committee of the House of 
Commons, and passed into a law, by which the ex- 
cise duty of 48. was reduced to Is., and 25 per centm 
ad valorem. This measure was signally successful. 

4 M 
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Comparative In 174f69 the year immediately^ subsequent to the 
Producuvtf- reduction, home consumption 

amounted to above two millions of pounds weight. 
Taxes. and the revenue was increased to L. 24*3,309! But 
to set the effects of this wise and salutary measure 
in a still clearer point of view, we shall subjoin an 
account of the net produce of the tea duties from 
1743 to 1748, both inclusive. 


In 1781, the quantity of tea sold at the East In- Comparadre 
dia Company’s sales amounted to 5,026,419 lbs. 


1782 

1783 

1784 
17S5 

1786 

1787 


(Duties reduced) 


6,28^,664 
5,857,883 
10,148,257 
16,307,433 
15,093,952 
16,692,426 1 


nns of Higli 
and Low 
Taxes. 


In 1743 it amounted to L. 151,959 

1744 — — 147,0()5 

1745 — — 145,630 

1746 (Duties reduced) 243,309 

1747 — — 257,937 

1748 — — 303,545.* 

But notwithstanding this unanswerable demonstra- 
tion of the superior productiveness of low duties, they 
were again increased in 1748; and fluctuated, between 
that epoch and 1784, from 64 to 119 per cent, ad 
valorem. The effects which followed this inordinate 
extension of the duties are equally instructive with 
those which followed their reduction. The revenue 
was not increased in any thing like a corresponding 
proportion; and as the use of tea had become 
general, smuggling was carried to an infinitely greater 
extent than at any former period. In the nine years 
preceding 1780, above 118 millions of pounds weight 
of tea were exported from China to Europe, in ships 
belonging to the Continent, and about 50 millions 
of pounds in ships belonging to England. But from 
the best information attainable, it appears that the 
real consumption was almost exactly the reverse of 
the quantities imported ; and that, while the con- 
8Umpti<in of the British dominions amounted to above 
13 millions of pounds, the consumption of the Con- 
tinent did not exceed millions ! If this statement 
be nearly correct, it follows that an annual supply of 
about e/g/a millions of pounds must have been clan- 
destinely imported into this country, in defiance of 
the utmost vigilance on the part of the revenue offi- 
cers. But this was not the worst effect of the high 
duties ; for many of the retail merchants, who pur- 
chased tea at the East India Company’s sales, being 
in a great measure beat out of the market, were, in 
order to put tiiemselvcs in a condition to stand the 
competition of the smugglers, tempted to adulterate 
their teas, by mixing them with sloe and ash leaves. f 
At length, in 1784, ministers, after having in vain 
tried every other resource for the suppression of 
smuggling, resolved to follow the precedent of 1745, 
and reduced the duty on tea from 119 to 12 J per 
cent. This measure was as successful as the former. 
Smuggling and the practice of adulteration were Im- 
mediately put an end to. The follqwing official 
statement shows, that the quantity of tea sold by the 
East India Company was about tripled in the course 
of the tvoo years immediately following the reduc- 
tion ! 


While the quantity of tea sold at the Company's 
sales was thus rapidly augmenting in consequence of 
the reduction ot the duty, the quantity of tea im* 
ported into the Continent from China, which had, in 
the year 1784, amounted to 1 9, 027f300 lbs., declined 
with still greater rapidity, and, in 1791, was reduced 
to only 2,291,500 lbs. I § 

The duties on tea, on an average of the five or six 
years preceding 1784, produced about L. 700,000 a 
year. And, at the same time that Parliament re- 
duced them to 12} per cent., they laid an additional 
duty on windows, estimated to produce L. 600,000, 
as a commutation tax, to compensate the deficiency 
which it was supposed would take place to that ex- 
tent in the revenue formerly derived from tea. But 
instead of the duties falling off in the proportion of 
119 to 12}, or from L. 700.000 to L. 73,000, owing 
to the increased consumption, they only fell off in the 
proportion of about two to owe, dr from L. 700,000 
to L. 340.000 ! The coninuitution act has been al- 
ways regarded, and with justice, as one of the most 
successful financial measures adopted in the course 
of Mr Pitt’s administration. The plan was generally 
understood, at the time, to have been suggested by 
Mr Richardson, Accountant-General of the East In- 
dia Company. But the popularity of the measure 
was so great as to induce several other individuals to 
claim this honour, and even to occasion some hot dis- 
putes on the subject in the House of Commons. In 
point of fact, however, the merit of having first sug- 
gested the plan did not really belong either to Mr 
Richardson, or to any of those who then claimed it ; 
and such of our readers as will take the trouble to 
look into A pamphlet of Sir Matthew Decker’s (Sc- 
rioue Considerations on the Present High Duties), pub- 
lished in 1743, will find that the measure adopted in 
1784 had been strenuously recommended forty years 
before. 

But the principle of the commutation act, and the 
striking advantage that had resulted from the reduc- 
tion of the duty, were soon lost sight of. In 1795, 
the duty was increased to 25 per cent . ; and after suc- 
cessive augmentations in 1797i 1798| 1800, and 
1803, it was raised, in I8OO, to 96 percent, ad valorem^ 
at which it continued till 181 9, when it was raised to 
100 per cent. Now, although it cannot be disputed 
that the duty on tea yields, at present, a vastly great- 
er revenue than was derived from it in 1795, there 
are the strongest possible reasons for believing that 
the revenue would have been considerably greater, 


* Hamilton’s Principles qf TaMaHon^ Appendix, No. I 9 ; and Postlethwaite’a History of the Revenue, 
p. 293. 

f Maepherson’s Commerce foith India, p. 208. Milbum’a Oriental Commeree, VoU II. p. 540. 
i Maepherson’i Commerce wth India, p. 416. § Ibid. p. 210. 
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Compir^vthad the duty not been carried so high. The quantity 
of tea lold by the East India Company in 179^ and 
aod amounted to very nearly ^0 millions of pounds a 

Taxes. yeart and in I799f to very nearly 25 millions of pounds 
f (24*, 85 3,508 ). Since then, there has been no increase. 
For, according to the account given in the Lords' Re- 
port on the East India Trade (p. the average 
quantity of tea sold at the Company's sales in 1818, 
1819, and 1820, is rather under 25 millions of pounds 
a year. But the population of Great Britain, which 
is ascertained by the late census to amount to 
14,379,000, amounted to only 10,817*000 in 1800$ 
and had there been no diminution of the individual 
consumption of the Company's tea in the interval be* 
tween these enumerations, their sales ought plainly 
to have been increased in the proportion of 10,817 
to 1 4,379) or from 25 to 33 millions of pounds. Nor 
is this all. The sales made by the East India Com- 
pany supply the markets of Ireland as well as Bri- 
tain ; ami, if we take into account the extraordinary 
increase of population in that part of the empire, 
the diminution of consumption will appear still more 
striking. But, notwithstanding the Company’s sales 
have thus continued stationary since 1795, it is, we 
believe, pretty generally admitted, that the indi- 
vidual consumption of tea, or rather of the com- 
pound sold under its name, has not been considerably 
diminished in the towns, while it has increased 
greatly in the country since that epoch. It is plain, 
liowever, that this increased supply can have been 
obtained only by clandestine importation, or adul- 
teration ; and, as there was no opportunity of smug- 
gling during the latter part of the war, and os the 
powerful force that has been employed in the pre- 
ventive service since the return of peace, must have 
rendered it extremely difficult to import any consi- 
derable quantity of foreign tea, we should be dispos- 
ed to conclude, that the vacuum, caused by the high 
duties, has been chiefly supplied by adulteration,— 
and such, wo And, is really the case. There is, in- 
deed, every reason to think that the practice of 
adulterating by the intermixture of ash and sloe 
leaves, and by drying tea that has been already in- 
fused, and mixing it with fresh tea, is carried to a 
greater extent at this moment than in 1784. In 
proof of this, we may mention, that, in London, 
in 1818, upwards of twenty grocers were convicted 
of having spurious tea in their possession. And 
it is worthy of remark, that in tlie cose of the 
King V. Owen, the counsel for the defendant de- 
clared, that the practice Moas so general, that his 
client xioas not aware of the existence of any law by 
which it was forbidden ! Since then, several addi- 
tional convictions have taken place ; but it is not In 
the nature of things that the evil can be materially 
diminished by such means. If we are really de- 
sirous of putting a stop to the practice of adulter- 
ation, wc must follow Mr Pitt’s example, and take 
50 or 60 per cent, from the present duties. The ex- 
perience of the effects of the reductions in 1745 and 
1784, enable us confidently to predict, that such 
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a reduction would qpt be followed by any correspond- CampsnAin 
ing diminution of revenue; while, besides putting 
an instant stop to smuggling and adulteration, 
would be a considerable boon to the lower classes, 
to whom tea is now become an article of prime ne- ^ ^ . 

cessity, and would powerfully contribute to extend 
our commerce with China. 

^ We have been thus particular in noticing the va- 
riations in the tea duties, because the Company’s 
sales afibrd the means of ascertaining the precise 
effect of their increase and diminutioii on consump- 
tion. The results are both curious and instructive ; 
and would of themselves be sufficient to establish the 
truth of Dr Swift’s observation, that, in the arithme- 
tic of the Customs, two and two do not always make 
four, but sometimes only one ! 

The narrow and contracted policy on which 
ministers have generally acted, puts it out of our Reductiod of 
powet to refer to <many such conclusive instances Spirit 
as the reduction of the tea duties in 1745 and^'^^*”' 
1784, to prove the superior productiveness of dimi- 
nished taxation ; there arc, however, one or two 
others which deserve to be pointed out. In ] 742, 
the high prohibitory duties upon spirituous liquors, 
and upon licences for retailing the same, were 
abolished, and such moderate duties imposed, to 
commence after Lady Day 1743, as were ex- 
pected to increase the revenue by increasing the 
legal consumption of spirits. This measure was 
vehemently opposed by the Bishops ; but their op- 
position was ineffectual ; and the increase of the du- 
ties, and diminution of smuggling which followed, 
proved that the measure was alike advantageous to 
the revenue and to the morals of the people. (His^ 
tory of our Debts and Taxes, Part IV. p. 110.) In 
1787, Mr Pitt reduced the duty on wine and spirits 
50 per cent, and the revenue was, notwithstanding, 
considerably augmented. Perhaps, however, the 
progress of the duties on coffee illustrates this prin- 
ciple in a still more striking manner. In 1805, they Reduction of' 
were raised a third, and that year their produce JclD^ Coffee 
g^an eighth instead of increasing a third ; in 1806, “'****•• 
they had increftsed only a sixteenth, so that the con- 
sumption had diminished above a fourth. But it 
was at length found that the tax had been overdone, 
and it was lowered from 28. to 7d. the cwt. Mark 
the immediate effects of this step. The average an- 
nual produce of the high duty for the three years, 
previousto 1808, when it was lowered, wasL.]^G,0Q0; 
and the average annual produce of the reduSd duly 
for the next three years was L. 195,600 — a proof 
that the consumption had been increased in a quad- 
ruple proportion. • 

The history of other countries abounds with equal- Reduction of 
ly conclusive examples of the superior productive- 
ness of moderate duties. In 1775, M. Turgot de- ' 
ducted a half from the customs and otlier duties 
chargeable on the fish sold in the Paris market; but, 
notwithstanding this reduction, the amount of the 
duties collected was not diminished. The demand 
for fish must, therefore, have been doubled, in con- 


* Mr Brougham's Speech on the State qf the Nation in 1817, p* 57. 
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c.'oniparutive sequence of the inhabitants being enabled to supply 
Prodmtivc- iiiemsclvcs, at a comparatively cheap rate, with a 
^lutritlous and a^rcc'able food.* 

Taxe.- In 1813, all sugar imported into the French cm- 

pire paid a duly i»f one franc sixty cent, the livre or 
Itffluctkm of pound. 'I'lie quantily imported that year onnmntcd 
!hc Duties IP about tourlcen millions of pouiid.s, which, as 
on Sugar and the countries then incorporated with 

tu FMncel” her, contained about forty-two millions of inlia- 
liitants, gives the third part of a pound weight to 
each. In 1814, this exorbitant duty was reduced to 
about a jijth part, or to thirty cent, the pound ; and, 
though the population of France had now been redu- 
ced from forty-two to about twenty-eight millions, 
the average annual im|)ortations of 1814 and 1S15 
amounted to rorty-fiuir millions of pounds, being up- 
wards of a pound und fi half to each individual ; or 
about FIVE times as much as the consumplion had 
amountrd to umhr tin hi^h duty . ' In consequence of 
tins increase of Consumplion, the low duty yielded 
very n(*ar as large a revenue as the high duties ; and, 
since 1815, both consumption and revenue have con- 
tinued to increase. {Richesse des Nationsy par CJar- 
nicr, V. p. 801-, 'ide Kd.) 

Rt-auctumof llatariz gives a variety of instructive details rc- 
ihcDiviui, speciing the disastrous effects which tlih levying of 
on Frovj- taxes have had on the industry of the 8pa- 

SmiV * nianls, and of the advantage which has resulted from 
the repeal and modification of others VVe shall give 
a single example. Valencia, he tells us, though very 
barren cl' grain anil flocks, and not equal in extent 
to (uo-tliinls of Arragon, paid a much la^^er reve- 
nue to the Royal Treasury, He says, that this was 
owing to the compaialively flourishing state of com- 
mciTC and mamifacliires in Valencia; and he then 
n,!(ia This incre.-ise and improvement in manufac- 

tures and corninerce i.s ascribed to the equitable and 
I.ind treatment the weavers receive in that province, 
and to hi.s Maji sly*s goodness in reducing the <Mrc5- 
sivc tuACS which were charged upon / m/z meal and 
vthcr provision,^ ; and his taking off wholly tliat which 
was laid on bread in ancient times ; as also, the im- 
post.N known by the name of ancient duties and gene- 
rahiies. These duties were partly replaced by others, 
but ill .'«uch a manner that they were rendered much 
lighter, the penpio in general cased, and the royal 
revenue improved." I’ 

EiFcrts of 2. But the superior productiveness of low duties on 
the iHryasc general request may be equally shown 

y* from the consequences of the attempts to increase 
^ them beyond their proper limits. 'The history of the 

sugar duties i**, in this respect, extremely important. 
In the tlirce years from 1803 to 1806, the former 
duties wore increased about 50 per cent. Now, the 
average produce of the old duties, for the three years 
before that ri.we, was L. 2,778,000. The produce of 
JSOl, after they had been raised 20 per cent, ^ was 
not L. as It ought to have* been, hud the 


consumption remained thesame,but only L.2, 537, 000, C^parwivv 
being L. 241 ,000 less than the produce of the low 
duty; and the average produce of 1806 and 1807,"®” Low** 
after the whole 50 jier cent, was added, was oiilyTaxi*s. 
L.3,133,000, instead of L. 4,167,000; which it should 
have been had there been no falling off since 1 804. 

Thus, both consumption and revenue declined, in 
con.siquence of the increase of duty in 1804; and 
the consumption has declined, in consequence of the 
succeeding augmentations, while the revenue has 
gained very litilc.J The duties on leather, after 
being stationary for nearly a century, were doubled in 
1813. In 1812, the low duties produced L. 394,000; 
but, instead of being doubled, or of producing 
L. 788,000, when the tax was doubled, ihi; an- 
nual revenue has scarcely ever since exceeded half 
a miUiotty and has frequently fallen short of that sum. 

TIkC duties on foreign wines have been tripled since Incmvc «f 
1792. The lust incrca.se took place in 1815, when 
L. 30 per ton was added to the former duty 
French, and L. 20 to that on Portuguese wine. Now, 
observe what has been the effect of this increase of 
duty. In the Second Report of the Lords* Com- 
mittee on the Silk and Wine 'I’rade (ordered by the 
House of Commons to be printed, 28th .June 1821), 
a series of accounts are given, showing the quantity 
of wine imported into Cirent Britain, and re-export- 
ed, for a considerable number of years past, and the 
amount of the duties- J-Voiii these accounts, w'e have 
drawn up the following Table of the miiuber of tons 
of w'ine imported into Biitain from 1809 to 1S20, 
both inehisivc ; the number of tons rt-expoiled 
during the same period ; and the quantity remaining 
for home consumption. 





Koinaiiib (0 

y Avcnigc atinuul (’on- 


Tons iiu- 

Do. re-fX 

Ilotm- foil 

iiniption (luring the 


porU'd. 

portal. 

sutiiption. 

live yearn previous to 

laia. 

iSOfi 

■•■.Owlja 

1 1,501 

35,2()1 '1 

Tunv. 

1816 

1-7,058 

12 720 

3I ,3‘.'!> I 


isn 

20,787 

5.f)2.S 

14,81)4 ( 

28,48.0 

IHlir 

3r>,08‘2 

6,716 

28,3C6’ [ 

§ 181.‘1 

— 

— 

- 


J81 1 
181.'“ 

31, 165 
30,874 

1 1,«3« 

5,sr,:, 

‘2<>.H27 J 
25 Oil) 

Do. for five yenrs eub- 
sirpiunt to 18 If). 

1816 

18,218 

5,11)3 

13,055" 

1817 

27,073; 

4.457 

22,(1 Hi 


1818 

.35,76.3 1 

4 ,0 l>1 

31,742 . 

21,027 

1819 

23,408 

5, 813 

I9..)()5 


1820 

22,7821 

•1,6'25 

18,157. 


Average annual diminution of^ 


the consumption of wine for I 

. 

the f 

ve years subsequent to > 

7,462 

1815, 

ns com 

pared with the 


five preceding years, 

J 



* .‘^ay, I'niUt: uEiunomk VoUtirpiey Tome II. p. 3.39. I«or(l Kaine.s, in his Sketches of' the History oj 
Mnn^ sTate^, lli-H t'lC''** diilie*i ;<nn‘Uii!cd to 48 per cent, ad valorem. Vol. II. p. 406. Kdil. 1788. 

+ Tlicon/ and Ptactaie of Commnrr, Vol. II- p. 310. Kng. Trans. 

' l\Tr Bi oughani’.s Speerh On the Slate oj the Satinn in 1817, p- 54. 
j The Records for the year J8I3 were destroyeil by lire. 
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CiifnptiratWc Thus, it appears, that the increase of the duties on 
in 1815 lias occasioned a diminution in the 
and Low * 'consumption of 74-(i2 tons a year, or of onk-foubtii 
T axes. part of the total (piantity annually consumed, on an 
' average of lhe./ije years preceding the increasp. Let 
us next see whether any augmentation of revenue has 
taken place to balance this diminution of the comforts 
of the people, and the loss of llie market for the pro- 
ducts which ivcre previously exchanged for the wine. 

From a Table in the same (p. 78), it ap- 

pears that the produce of the duties i\i excise on the 
wines consumed in Kngland from 1810 to 18'i0, both 
inclusive, has been us follows : 




\vcru';u annmUi\\x\y lor the live years 
previous to 1UI5. 

1810 

L. l.KXJ.tl?! 



ISII 




1812 

l.OfiS.l.o') 


L. 1,102,882 

18i;i 




18N 

1,0(>5/2‘2;I 



ISt.O 

1,277,481 


I8I(V 

J}45 <}S7 ] 

1 ) 0 . for the five years subsequent to 

1817 

928,4.7.8 I 

iai.j. 

181S 

1,19.0.427 !> 

L. 1,020, .'540 

1S|() 

l,f)S.),5(H) 1 


182(1 

940. .‘{>8 J 



Diitioii on 


The avera^^e drawhuck, as given in the same Tabic, 
for the hve years [U’tviou^ to 1815, is L. tiS.O?'!*; i»nd 
for the live years siihspipient to 1815, L. ; 
and, deducting these Mims from the above, we have 
L. l,Oi‘8,708 I’or the amount of the average annual 
excise duty on wine for the I've years pieceding 
1815 ; and L. fj? 1,88? for the average annual amount 
of that duly for the live years utter it hud been in- 
creased ab'Mit per eeuf, ; showing that tlie revenue, 
instead of being augiiienled, has sustained a diminu* 
iion oj'li. a i/ear bp Hus increase ofdulp. 

The elfeet of the iiiereu‘'e on the (Custom duty has 
been ei|Uiilly sti iking. The accounts laid before 
Parliament do n:)t go fartlier buck than 1814*; 
but in that >ear liie low Custom duties amounted to 
Ii.L,0()l , Mb'. In ISiti, the /ng/, duties only amounted 
to L. 780/2.‘LS ; an<l except in 1818, when they 
Amounted to L they have never since 

reached one tnillto/i. 

It is unnecessary to make any commentary on this 
decisive statement. The facts we have brought for- 
ward prove, beyond all question, that the revenue, 
the comforts of the peojile, and the commerce of tlic 
country, have all hci'n dimintsficd by this inordinate 
extension of the duties ; and entitle us to conclude, 
that they would he nil increased by their diminution. 

There are, perhaps, no better objects of luxation 
than spirituous and fermented liquors, and none in 
which the injurious ellects of over taxation are nioic 


striking and obvious. , They are essentially luxuries ; Comparttive 
and while moderate duties on them are, in consc- 
quence of their being very generally used, exceed- I.ow* 
ingly productive, the increase of price which they Taxes, 
occasion has a tendency to limit their consumption 
by the poor, to whom, when taken in excess, they 
are extremely pernicious. Few governments, how- 
ever, have been H.ui>ned with the impo>ition of mo- 
derate duties on spirits ; but, partly with the view of 
increasing the revenue, and partly with the view of 
placing them beyond the reach of the lower classes, 
they have almost invariably loaded them with such 
oppressively high duties as have entirely defeated both 
objects. The imposition Of such duties does not 
take away the appetite for spirits ; and ns no vigi- 
lance of the officers, or severity of the laws, have 
been sufficient to secure a monopoly of the market to 
the legal distillers,, the real effect of the high duties 
has been to throw the supply of a large portion of 
the demand into the hands of the illicit dibiiiJcr, and 
to superadd the crimes and vices of the smuggler to 
those of the drunkard. 

Nowhere, perhaps, have these injuriousconscquences Incitiiw of 
of the excessive increase of spirit duties been more dis- d»;l>«ticaon 
tinctly manifested than in Ireland. In proof 
we may mention, on the authority of the officiul state- 
ments in the Fifth Report^ of the Co:iiiiii;^sioners of 
Inquiry into the State of Irish Kevenue (p. 1}1), 
that in 1811, when the duty on spirits was 2^. (id. 
per gallon, duty was paid in Ireland on 6, .000,361 
gallons; while in J8'22, when the duty wa^ 5^. ()d., 
only 2,950,(>47 gallons were brought to the charge. 

The cornmisbioners otimute the annual cunsuinp- 
t:on of bpiritb in Ireland at about ten millions of gal- 
lons; and asbcureely Ihree millions pay duty, it follows 
that upwards o/'sevln mdlions arc dleinilfp supplied ; 
and taking one million of gallons as the quantity 
fraudulently furiii.'thtd for consumption by the li- 
censed distillers, the produce of the auUcenxed stills 
may be estimated ut sijc millions of f^aHuus /" (p. 8.) 

It is materied, too, to observe, that thid extraordinary 
increase of smuggling took place in defiance of the 
utmost efforts of the revenue officers, policv, and mi- 
litary, to prevent it. The only result of these etforU 
being the exasperation of the populace, .'ind the com- 
mittal of atrocities both by them, and those employ- 
ed in the collection of the revenue, rluit ure liaidly 
to be matched in the annals of civil warfj|||. lo 
Ireland,'* say the Commissioners, it wHmppLiii, 
from the evidence annexed to this Report, that path 
of the country hnvr been ahsolutrhj dt^orti^ui/t .td, and 
placed in opposition not only to the civil mttftonijfy but 
to the military force of the (liKeniment. Tlie profits 
to be obtained from the eva-ioii of the la^v have been 
such as to encourage numerous individuals to per- 
severe in these desperate purMiits, notwithstanding 
the risk of property and life with which they have 
been attended." (p. l.)f 


* Printed, by order of the House of Commons, 30lh May 1823. 

f 'Ihc revenue and morals of no country, perhaps, have sufllred so much from tlic injudieious extent to 
which taxes have been laid on commodities in general request as Ireland, 'riiis, however, is a subject on 
which our limits will not permit us to enter more ut large ; but our readers will find most oi' the necessary 
information in an article on High and Low Taxes in No. LXXII. of the Kdtnhur^h Rciiiw. 
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Coimarative The too great height* to which the duties were 
carried, and the injudicious mode in which they were 
and collected, produced similar effects in 
Taxes. Scotland. The system of illicit distillation made 
^ great progress of late years, and had the most inju- 

locrcase of rious influence on the morals and industry of the 

Spirit in the mountainous districts, where it was 

ID Scotland. ^ , * . , , . , 

principally carried on. 

Reduction of Sucii having been the effects of their excessive in- 
thcSpiiit crcubc, wc have great satisfaction in stating, that 
Irdand'*' d Scotch and Irish spirits have been 

Sco£od. reduced during the last session of Parliament (aess. 

1822 — 23)« from 58. bd. pgr gallon to 2s. 9(1. Leave 
has also been given to use stills of a much smaller 
size,-— a regulation which will have the effect of en- 
abling minor capitalists to engage in the business of 
distillation, and which, by increasing competition, 
will tend both to improve the quality and to reduce 
the cost of the spiriLs. The country is indebted for 
this change of system to the recommendations in the 
excellent yfryjoi7.f of the Ccimmissioners on Iri^h Reve« 
nuc. It will certainly go far to suppress smuggling ; 
and there is every reason to expect that the greatly in- 
creased consumption of legally distilled spirits, which 
the reduction of the duties will occasioi^ will make 
it have the same beneheiai effects on the revenue as 
the reduction of duties in 174S and 17B7* 

Duty on Spi- Li Kngland, tlic duty on spirits is as high as lOs. Cd. 
rits 111 Ivng. a gallon ; and the trade in spirits between it and the 
land. Other divisions of the empire is prohibited. This 
system is liable to many objections ; but owing to 
the decided preference given by the lower classes in 
England to malt liquors over spirits, it has not given 
so great a stimulus to smuggling and illicit distilla- 
tion as might have been expected. 

The revenue collected within the United Kingdom 
on spirits distilled from grain, and the number of 
gallons on which it was paid in the year 1822| were 
respectively as follows : 


England 

Scotland 

Ireland 

Totals... 


Revenue. 

Gallons. 

L.2, 749,372 
687,467 
811,488 

L. 5 , 222,094 
2,499,880 
2,950, Ol? 

L,3.248,267 

L. 10,672,681* 


Salt Duty in Franco, previously to the Revolution, the ave- 
France. ^ rage annual consumption of salt, in the provinces 
subjected to the grande gabelle, or high duty on salt, 
was estimated by M. Necker. who had the best means 
of coming to a correct conclusion, at lib. to each 
individual; and at 18 libs, in the pays redimees, or 
provinces that had purchased an exemption from the 
greater part of this hateful tax. {Administration dee 
Finances, Tom. 11. p. 12.) It is evident, from this 
well authenticated statement, that a very great re- 
duction might have been made from the duty paid 
on the salt consumed in the heavily taxed provinces, 


without occasloniogany diminution of revenue; while, Taxidon of 
besides directly increasing the comforts of the peo- 
pie, it would have relieved Government from the ne- 
cessity of surrounding particular provinces with cor- ^ ^ ^ 
dons of troops, and would have put an instant stop to 
that smuggling of salt, which occasioned the sending 
of between 8000 and 4000 persons every year either 
to prison or to the gallies. (Arthur Young's Travels 
in France, Vol. I. p. 598.) 

Sect. V. — Method of Comparing the Amount of 
Taxation in Different Countries-^ Circumstances 
which Depress the Hate of Profit — Its Fall in this 
Country rather a Consequence of the Corn Laws 
and of Tithes, than qf Taxation* 

It has been usual to endeavour to ascertain the Amount of 
relative weight of the public burdens of different *'opwI«tion 
countries by comparing them with their population. 

But this is obviously a most false and erroneous cri- bility of a 
terioD. In proof of this, we may observe, that, if ('ountry to 
the amount of population in a country were a true '^®*®** 
test of its capacity to bear taxes, it would follow that 
Ireland, which has a population of seven millions, 
could afford to pny three times the amount of the 
taxes paid by Scotland, which has only a population 
of two millions. So far, however, from this being 
the case, the actual revenue of Scotland is very lit- 
tle less than that of Ireland ; and yet there is no 
reason whatever to think that the pressure of taxa- 
tion is felt more severely here than amongst our 
neighbours. 

The amount of the capital belonging to different Amount of 
countries has been suggested as a test by which to t'apital not 
ascertain the relative weight of their burdens. Rut a proper test, 
this would also lend to the most erroneous results ; 
fur, it is plain that a small capital in u country 
where profits are high may be more productive than 
a large one in a country where profits are low. The 
market rate of interest, which is always proportional 
to the customary rate of profit, is at this moment on- 
ly about 4 or 5 per cent, in England, while it is not 
less than 8 or 10 per cent, in the United States. 

One million of capital laid out in America must, 
therefore, be about as productive, that is, it must 
yield about as large an annual income as two millions 
laid out in this country. And, hence it is obvious, 
tliat, if taxation, as compared with the amount of 
capital, were the same in both countries, it would, as 
compared with the profits on revenue derived from 
that capital, be about twice as heavy in England as 
in America. 

It is not, therefore, by the amount cither of the The relative 
population or the capital of a country, that its capa- Taxation of 
city to bear taxes is tp be determined. Taxes, as we be 
have already shown, really consist of a portion of the by compor- 
incomes of individuals transferred from the public to ini; their in- 
the State; and hence, to determine whether they 
are relatively higher or lower in one country than in JJfthcirTnha- 
another, it is necessary to ascertain the respective in> bitants and* 
comes of the States to be compared together, the their Bur. 
number of their inhabitants, and the amount of their 


• Report on DUtilleries, p. 1. 
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Taxation of burdens- Supposing, for example, that the income 
different of Great Britain, which has fourteen millions of inha* 
bitants, is three hundred millions of pounds Sterling, 
which is believed to bo very near its actual amount, 
and that its taxes, including poor rates, tithes, and 
public burdens of every description, amount to 
seventy millions, this sum deducted from the forinor 
would leave two hundred and thirty millions, which 
would give a free income of L. 1(5, 9** ®-ycar to 
every individual in the empire : Suppose, now, that 
the income of France is four hundred and fifty mil- 
lions, and that the aggregate amount of her taxes, 
and public burdens of every description, is fifty mil- 
lions, the four hundred millions of remainder, when 
divided among a population of thirty millions, 
would only leave a free income of L. 13, (is. to each. 
There is good reason to think, that these estimates 
arc not very wide of the mark : we <lo not, however, 
give them as being correct, for in such matters it is 
impossible to attain to any thing like accuracy ; but 
as illustrations of the method to be followed in com* 
paring the burdens laid on different countries; and 
as showing that, in proportion to her means of pay- 
ing, a country with a small population, and a large 
absolute amount of taxes, may be really less heavily 
taxed than a country with a much larger population, 
and a smaller absolute amount of taxes. 

Circumsun- The depression in the rate of profit— a depression 
CCS which which can only proceed cither from heavy taxes on 
the necessaries of life, or from the effects of mono- 
Kdte of Pw- enhancing their price, or both-— is by far the 
fit. most unfavourable symptom in the economical situa- 

tion of this country. The common and ordinary 
rate of profit is the sum which usually remains to 
those capitalists who employ their stock in produc- 
tive businesses,^ after all their outlays, including e 
premium for the insurance of the capital itself, are 
compensated. It is by its amount, therefore, that 
the productive powers of industry are to be estimat- 
ed. Wherever the rate of profit is relatively high, 
as in the United States, there is a proportional 
power of accumulation ; and, provided the right of 
property be well secured, the capital, and, of course, 
also the population of the country, increase with 
comparative rapidity ; But in countries such as Hol- 
land, where the rate of profit is relatively low, tliere 
is but little power of accumulation ; and not only is 
their progress in wealth and population proportion- 
ally slow, but there is, besides, a very powerful mo- 
tive to transmit capital to those countries where it 
is more productive. It is plainly, therefore, of the 
utmost consequence that the rate of profit, in every 
country^ should be maintained at as high a level as 
possible. This, however, can only be effected by 
allowing the labourer to purchase his food in the 
cheapest market, and by exempting, as far as it 
can possibly be done, the necessaries of life from 
taxation : For we have shown, • that profiu always 


vary inversely as wages— that they fall when wages Tigaito of 
rise, and rise when wages fall. Now, as the labourer 
must always have wherewithal to subsist and conti- ^ ^ ^ 

nue his race, it is plainly impossible to go on con- ^ 
stantly adding to the price of the articles necessary 
(or his subsistence, either by forcing him to pur- 
chase in dearer markets, or by loading them with 
taxes, without, at the same time, raising his wages 
and depressing profits. It is undoubtedly very dif- 
ficult tu say how much of the decline of the rate of 
profit in this country is to be ascribed to the effect 
of taxes laid on the necessaries of life, and how 
much to the corn-laws and other restrictive regula- 
tions. But that these laws must have a powerful 
inffuence in this respect is abundantly clear; for, 
in ordinary years, their effect is to maintain the price 
of corn in this country at nearly double its elevation 
in any other country/ Tithes also contribute to 
raise the price of corn; and as corn, though not 
the sole, is the main regulator of wages, we are 
inclined to think that it is to the combined opera- 
tion of the corn-laws and tithes that the decline in 
the rate of profit in this country is chiefly to be 
ascribed. 

The taxes on tea, sugar, soap, candles, and beer, 
are those which, with the exception of tithes, fall 
heaviest on necessaries, and consequently exercise 
the greatest influence on profits. We think we are 
entitled to conclude, from the preceding investiga- 
tions, that a very considerable reduction might be 
made in the amount of thd duties affecting them, 
without occasioning any decrease, and even with a 
positive increase, of revenue. At all events, it is 
clear that the public interests imperiously require 
that every practical effort should be made to lighten 
the pressure on the national resources, and to check 
the efflux of capital to other countries, by adding to 
the productive powers of industry, or, in other words, 
by increasing the rate of profit. And this will be 
most effectually done by making every possible de- 
duction from the taxes affecting necessaries, and by 
ceasing to bolster up and protect any single species 
of industry at the expence of the rest. 

Tables illustrative of the progress of the public re- 
venue of Great Britain have been given in Postle- 
thwaite'sand Sir John Sinclair’s Histories of the i2e- 
venue, Chalmers's Comparative Estimate, Dr Col- 
quhoun’s Treatise on the Wealth and Re^j^ces of 
the British Empire, and a variety of other publica- 
tions. We subjoin a copy of the Parliamentary pa- 
per (No. 1.57, Session 1822), which gives an ac- 
count of the gross and net aggregate revenue of 
the united kingdom for tlie year ending 5tli of Janu« 
ary 1822, at the same time that it exhibiU the 
amount of each separate branch of revenue in Eng- 
land, Scotland, and Ireland, and the expenccs of its 
collection. 


• Art. Political Ecornwr in thii Supplement^ Part III. Sect. 5. 
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A Reiurn of the Gross and Net Amount of the Revenue of the United Kingdom, in the year ending the Sth January 

England and Wales, Scotland and I rc Lind ; distinguishing each Country, and stating the Amount of the Charges iif Manage- 
ment, and the Rate ycr cent, on the Gross and on the Net Receipt under each distinct Head of Revenue. 


II K ADS OF llliVliNUIi:. 


GROSS IIFVFNUI*: NET REVENUE 


vitliiu the Year. 


witliin the Year. 


CHARGES 


MANAGEMENT. 


Rate per Centum 
of Expence for 
Collecting 

the Gross I tlic Net 
Revenue. I Revenue. 


CUSTOMS, England and Wales 
Scotland 
Ireland 



L. 

9.068.375 13 
40.5,156 2 I 

1,586,167 9 



L. 

10 3 2 

36 10 9 

25 17 4 


United Kingdom - 14,789,705 5 25 11,059,699 6 2 1,479,587 10 5i\ 10 0 1 13 7 


EXCISE, 


ST A. M PS, 


ICngland and Wales 

Scotland 

Ireland 


United Kingdom - 31.812,985 


England and Wales 
Scotland 
Ireland - 

United Kingdom - 


r..\\]) & AS- 7 Eng. & V 
sESSEI) taxes, J Scotland 
I reland 



United Kingdom 8,042,304 5 Ojl 7,651,382 12 1 


l^OS T Ol FICE, England Kc Wales I l.7()0.!)33 


Scotland 

Ireland 


168,250 

175,618 


ly 8’ 
10 7 
6 1 \ 



299,385 

38,087 

53,448 


468,578 

47,395 

101,082 


3 3 10 3 8 3 


4 3 1 4 

8 2 0 8 1 

14 15 4 17 


4 17 8 



38 1 8 3 

39 4 4 

148 4 10 


United Kingdom 2,044,802 16 5 1,393,281 15 8 617,056 


«. t-fi ^ /^England and Wales 

I c = \ Scotland 

g II -.1 {•'•eland 

0 . a « United Kingdom 

Hackney Coaclics 
Hawkers and Pedlars 
Pountlagc Fees - Ireland 

Pells I’oes • • Do, 

Casualties - - Do. 

Treasury 1‘Ves and Hospital Fees Do. 

E Alienation Fines 
_ J u \l\>st Fines 

1 ^ ^ S < Seizures, Compositions, \ 

^ ° X drc. &c. - J 

€ Crown Lands 


74,40Ji i 6:] 72,469 8 lOJ 

4,963 2 11 4,833 2 II 



79,.S72 


26,248 

31,655 

4,269 

853 

3,815 

985 

11,255 

685 

4,154 

106,621 


2 6 

3 3 
13 115 
18 5 ] 
15 94 

4 4-; 
10 0 
10 oj 

19 9 
13 8 


77,302 11 pj 


22,148 11 7 

25,817 19 0 
4,269 13 11] 
853 18 5:] 

3,815 15 94 
985 4 4,] 

10,108 2 0 
610 2 Si 


2,069 12 8 


4,099 10 11 
5,837 4 3 


1,147 8 0 
75 7 4 


2 12 2 2 13 7 


15 12 5 

18 8 .9 


4,154 19 
102,773 8 


Tirj'AL of Ordinary Ukvenuks •>4,038,686 
ExTRAOllDIN.lRY HE^OUllCES 745,774 


Total Public Income "I 

OF THE United Kingdom V 64,784,460 
(cxclubivc of l^oans) J 


3,848 4 8^ 


4,151,691 11 44 
10,141 14 7 


9 10 56,241,234 16 4^ 4,161,833 5 II 4 

































































T A 


X 


TEL 


Tajcation 

n 

Telegraph. 


Abstract of the Preceding Account. 


England and Wales • 

iScotland 

Ireland 

|Total Ordinary Revenues') 
of the United Kingdom J 
Extraordinary Resources 

Total Public Income x 
of the United Kingdom v 
(exclusive of Loaim) ) 


GROSS REVENUE 
Accrued 

within the Year. 


Z. e. 
54 , 564<,910 10 
4*, 292 , 507 9 
5,181,208 10 


d. 

!i 


NBT HBVEMUE 
Accrued 
within the Year. 


|64,0.S8,()86 9 5^] 
745, 774^ 0 4J 


64,784,460 9 lO 


L. a. d. 
48,029,587 * 6^ 
3,486,642 S 7| 
4,039,373 3 4J| 


155,505,602 10 6jj 
735,682 5 9J 


56,241,234 16 4j 


CHARGB4 

of 

management. 


L. a. d. 
2,821,890 14 6;| 
435,601 9 1 

894,199 7 831 


4,151,691 11 4| 
10,141 14 7 


4,161,838 5 11>| 


Rate per CenUvn 
' of exMnee for 
Collecting 


The Grois 
Revenue. 


[ The Net 
Revenue. 


\L. e. d, 

5 3 

10 2 11 
17 5 


222 


6 9 8 


|Z. a. d| 
5 17 
12 13 
2 91 


7 9 7 ^ 
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Telegraph, so named from two Greek words, 
reXoi, end or distance, and to write, is a ma- 

chine so constructed as to enable two persons to con- 
verse with each other at a distance, either by sen- 
tences, words, or lelters, according to a convention 
previously agreed upon by the parties. Such a mode 
of communicating ideas beyond the reach of hearing 
is not, however, confined to any particular machine ; 
the fingers of the human hand are quite sufficient, as 
every young boarding-school lady knows, for the pur- 
pose ; and, when so applied, may be called a Tele- 
graph. Thus also, the signal flags used od board 
ships to communicate with each olher, bv making 
them jrepresent letters or numbers, or both, consti- 
tute a Telegraph ; as may alst the seqdipg up of sky- 
rockets, blue-lights, the suspension of lanterns, the 
making of fires on beacons, high hills, &'c. be consi- 
dered as Telegraphic communications. 

In imitation of thej’^rench, however, we have pi- 
most indiscriminately adopted the use of the word 
Semaplwre for the Telegraph, which is perhaps of 
more extensive application, being derived from 
a sign, and to bear ; and may, consequently, be 
applied universally to whatever means may be used 
to communicate intelligence sign^ or signals. 

Thus the firing of guns a certain number of times, 
at certain intervals, — the notes of a trumpet, bugle, 
French horn, or other wind instrument,— the strides 
on a drum,— may be used to convey information to 
a limited extent. The troops and marines which 
landed on the coast of Amerigs in the last war, when 
scouring the woods in detached parties, were regu- 
lated by the notes of the bugle, which were so clear- 
ly understood^ that no false movements were ever 
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made. The immense number of barges and boats 
which crowd the Imperial Canal of China are direct- 
ed in their movements, both by night and day, by 
the sound of the go;^. The Indians of America con- 
vey Intelligence from hill to hill, by throwing out their 
arms with or without staves in them ; by spreading 
their cloaks, holding up skins, Ac. ; and even the sa- 
vage Hottentots, called Bosjeismans, the lowest pro- 
bably in the scale of human beings, communicate 
with each other by arranging fires on the sides of the 
hills in certain positions. * 

It is rather surprising that an art so simple as that 
of coDve} ing ideas by means of signals, so well under- 
stood in remote antiquity, and practised even by sa- 
vages, should have made such little progress in its 
improvement, that it may be said to have remained 
in its original rude state nearly down to our own times, 
when it has almost at once been brought to that state 
of perfection, of which it appears to be capable. 

One of the argumeOts usually adopted to protfe 
that the art of conveying intelligence oy signals was 
known in the very early ages of Greece, is deduced 
from the opening of the Agamemnon of iEschylus, 
where the man on the watch-tower, at the top of the 
palace, announces the fire-signals having communi- 
cated the fall of Troy, long before any of the Greeks 
had returned from the siege ; and Clytemnestra 
afterwards relates the stations ; but this event of the 
burning of Troy, supposed thus to have been known 
in Greece soon after it happened, proves nothing 
more than that the use of signals was known to the 
poet who wrote eight or nine hundred years after the 
event. Mention, however, is made by Jeremiah 
(Ch. vi. V. 1 ), who was at least 200 years before 
4 N 
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Telcgr«|ili. iEscbylof, of setting up a sign of fire in Betlwhac- 
ccrem and such signals areoAen alluded to by the 
prophetSi as notices of the approach of an enemy. ^ 
TheearJicst decisive proof of telegraphic communi- 
cations^ except those by fires (cru^n/ai)^ being in use 
among the Greeks, is found in the methods describ- 
ed by Polybius. (See Ency> BriU under word Tele- 
ORAPH.) The Romans had their vexUlarii^ and used 
flags and other contrivances for regulating the move- 
ments of their armies; and they had hollow tubes 
constructed in the walls of their cities, by which 
they could communicate with the several ports or 
works by sound, as is done in our times in some 
manufactotics by means of pipes or trumpets. 
Wherever the Romans pitched their camp, an ele- 
vated spot was selected for the signal station, to convey 
intelligence to the foraging parties or detachments, 
but it is nowhere stated to what extentrthis was car- 
ried. Vegetius alludes to something like a beam in the 
air, the same principle perhaps as our Semaphore. 

In modern times, Kircher, who had more learning 
and less sense than any man of his day, and who has 
written on almost every subject, gives an idea of 
telegraphic communication ; and so does the inge- 
nious Marquis of Worcester, in his Century o/'/n- 
venliom ; but so vague as to convey no notion of the 
means he was to employ, except the use of colour \ 
for the discourse*’ to be held, is stated lobe ** as far 
as eye can discover black from white.’* lie also 
throws gut a hint for a night telegraph, by which the 
same may be done, though as dark, as pitch is 
black.” But almost every modern invention is sup- 
posed to exist in the mysterious scantlings” of the 
Marquis of Worcester. 

The first telegraph on record in modern times, 
applicable to universal purposes, is that of Dr Hooke, 
described in the Philosophical Transactions of the 
year 1684. He minutely details the mode in which 
the stations should be selected, their height and in- 
termediate ground, so that the refraction of the air 
may not dimrb the clear appearance of the object ; 
the telescopes to be used ; the characters to represent 
the alphabet, which, he says, may be varied ten thou- 
sand ways, and '' none but the two extreme corre- 
spondents shall be able to discover the information 
conveyed and so convinced is he of the practical 
efficiency of his telegraph, as to leave no doubt on his 
mind, that the same character may be seen at Paris 
within a minute after it hath been exposed in London.” 
His method consisted in exposing in succession as 
many different shaped figures or signs, at least, as the 
alphabet consists of letters. If used in the day-time, 
they might be squares, circles, triangles, &c. made of 
deals ; if at night, torches or other lights disposed in 
a certain order. These characters or signs were to 
be brought forth from behind a screen on rods, as 
thqy might bo wanted, and exposed to vidw. The 
accompanying figure, where 

A if the screen, and | | one of 

the signs exhibited, will con- 
vey 'an idea of Dr Hooke’s 
telegraph 

Monsieur Amantons, of 
the Royal Academy of Paris, 


was highly approved of by the other members, and Telagn|ifa. 
several persons of distinctly belonging to the Court. 

By the description given or the machine, it seems to 
have^ differed very little from that of Hooke already 
published in the Philosophical Transactions ; the Sig- 
nals being either large letters of the alphabet, or fi- 
gures of various shapes to represent them ; the latter 
being the more valuable, as, by a change of key, the 
nature of the communication might be kept a secret 
from those actually employed in making the signals. 

It has been supposed that electricity might be the 
means of conveying intelligence, by passing given 
numbers of sparks through an insulated wire in given 
spaces of time. A gentleman of the name of Ro- 
nalds has written a small treatise on the subject; and 
several persons on the Continent and in England have 
made experiments on Galvanic or Voltaic telegraphs, 
by passing the stream at the two extremities or sta- 
tions through phials of water ; but there is reason to 
think that, ingenious as the experiments are, they 
are not likely ever to become practically useful. 

Necessity is said to be the mother of invention ; 
she is also frequently the foster-mother, who calls 
forth into action, and displays the utility of; inventions . 
Abandoned by their natural parent. Both Hooke's 
invention and Amantons* modification were published 
all over Europe, the former aa early us 1684; yet 
they were not practically applied to any useful pulfei 
pose till the year 1794, when Citissen Barrere, in a 
report made to the Convention, ascribed the inven- 
tion then in use to Citizen Chappe. 

Chappe’a telegraph consists of a beam of wood, 
moveable on a pivot at the summit of an upright 
post; at each of the extremities of this beam is 
a moveable arm, as in the figure. 

The different positions in which 
both the beam and its two arms 
may be placed at angles of 4.<>^ 
give to this telegraph considerable 
powers ; but it is a too complicated 
machine not to be liable to many 
mistakes, unless worked by long ex- 
perienced operators. 

^ In the year 1784, Lovell Edgeworth produced 
his plan of a numerical telegraph, claiming, at the same 
time, the iiierit of having invented a mode of distant 
communication ss far back as 1767, by employing a 
common windmill/ and arranging the various posi- 
tions of its arms and sails so arto represent a certain 
number of sfgDals arranged in numerical order. 

Mr Edgeworth’s telegraph consisted of four wedges 
or cones, moveable on four upright posts, as under. 



im 











L_1 


made an experiment to convey intelligence^ which 


which, by their different po- 
sitions, might be used either 
numerically or alphabetical- 

Jy- 

In the year 1 795 , when 
the advantages had been made evident which the 
French derived from M. Chappe's telegraph, the in- 
ventive faculties of our countrymen were called into 
action. Among other proposals, the Rev. J. Gamble 
produced two plans of a telegraph; the on8 con- 
sisting of five boards, one above the other, which^ 
by opening and shutting singly, or according to all 
the combinationt of which they wete capable, gave 
' 11 
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Td^ggyh. a certain number of distinct signals, re- 
presenting either numbers or letters, as 
might be deemed most eltpedient. The 
aHangement of the shutters .was as in 
this figure. The other plan was that of 
five beams of wood, turning on thesummit 
of a post, so as to form five radii of a 
semicircle at equal angles of 45" with 
each other, as under. 



Among other projects about this time was that of 
dividing a large circle into twenty^four parts, to re- 
present the letters of the alphabet, round which a 
pioveable radius wAs to traverse ; then, by placing 
corresponding divisions, by means of wires, berore the 
object-glass of the telescope, the coincidence of the 
two radii would mark out the letter meant to be de- 
signated. Of this kind, a plan by Mr Garnet ap • 
preached nearest to efficiency ; but, at best, could 
only be applied to very short distances. 

lo the same year (1795), Lord George Murray 
presented his plan of a six-sliutter telegraph to the 
Admiralty, which was the one adopted and made uso 
of during the whole war, and until the year 
when it was changed for a simplified Semaphore, 
which will be noticed hereafler. The annexed figure 
represents that of Lord George Murray. * 



On the same principle as the radiated telegraph of 
Mr Gamble, but diflcrently arranged, the French, on 
the commencement of the second war in 1 808, erected 
signal-posts along the coasts to which they gave the 
name of Semaphores, being two or three beams of 
wood on the same post, but turning on different pivots. 

In 1807f Captain Jnow Colond) Pasley published 
his Poly^rammaiic Welegraph^ which differed only 
. from the French Semaphore in having two beams 
turning on one pivot on the same post, and multiply- 
ing the number of posts ; which he afterwards (in 
1810) changed so far as to place three sets of beams 
or arms, two in each set, on one post, and thus ap- 
proaching still nearer to the French Semaphore. 




Tslqiiiph. 



In the year 1816, Sir Home Pophom, who had 
already introduced a new code of signals into the 
navy, which was admitted on all hands as a great im- 
provement on the old system, both as regarding the 
number, the arrangement, and the shape of the flags, 
now turned his attention to the land Semaphore, and 
proposed one on a construction of the same nature 
with those of M. Chappe and Colonel Pasley, but 
much simplified.' It was, in fact, nothing more than 
two moveable arms on separate pivots on the same 
mast, as under. 

This machine, on account of 
its simplicity, had obviously the 
advantage over all others that 
had been proposed ; and being 
found of sufficient power and 
efficiency for all required pur- 
poses, it was adopted by the Ad- 
miralty, instead of the shutter- 
telegraph, which had been in use 
since the year 1795- 

Colonel Pasley, however, in 
1822, still farther simplified this 
useful machine, at the expence 
of sacrificing a small portion of its poweis, by making 
the two arms revolve on the same pivot, as under, to 
which he has given the name of the Universal Tele- 
graph.” 



t 

The last, but by far the most persevering and vo- 
luminous writer on telegraphs, is Lieu t.- Colonel Mac- 
donald, who, in 1808, published what he deems im- 
provements in the system of telegraphic communica- 
tions, both as they regard the machine itself, and the 
dictionary to be used with it. .He not only gives the 
preference* but is so much attached, to the shutter 
machine, that he is quite indignant at its being sup- 
planted by the Semaphore ; and so far from being aa- 
tisfied with the powers of which a six-shutter telegraph 
is capable, he nas extended his Co no less than lAir- 
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Tele«{nph. ieen different boards, as under, by which he certainly 
gains power enough, but not without producing con* 
fusion and perplexity. 



distance will it be visible. But the nature uf our at- Tcbgn^h. 
iDOsphere, even in its most transparent state, is such 
as to render any calculation, grounded on this prin- 
ciple, extremely erroneous ; and in general its density 
so obstructs, and its refracting powers cause such 
confusion in, the rays issuing from those surfaces 
which are not placed suflBciently distant to be dis- 
tinct, that their image falling upon the retina is fre- 
quently so ill defined, as to render it difficult to de- 
termine either their figure or position ; for which 
reasons, that which 1 slmll term insulation, is gene- 
rally a quality more requisite to give distinctness 
to an object, than magnitude of superficial dimen- 
sions.** 


As the use of telegraphs is chiefly confined to pub- 
lic purposes, and more especially to convey speedy in- 
formation respecting fiaval and military armaments 
and operations, the machine to be adopted, and the 
system of working it, ought to possess—po^i’er— 
certainty-^implicitj^—celerity^-^SLnd secrecy. The 
poxver of the machine, or the number of distinct 
combinations of its moveable parts, should be equal 
to the conveyance of every possible order or infor- 
mation, either by numbers, representing the letters 
of the alphabet, or words, or sentences. To ensuro 
certainty, the moveable parts or signs should be so 
well and clearly defined, so wholly within the field of 
the telescope, and so completely removed from all 
ambiguity, as not to be liable to the mistaking of one 
signal for another ; hence, the advantage of the simpli- 
city ot the machine. And as one of the main uses of the 
telegraph is to convey instructions or intelligence 
in a speedier way than the intermediate distance can 
be travelled over, it is evident, that ederity is an im- 
portant quality of telegraphic qoumiunication. It is 
equally obvious that, if such instructions or intelli- 
gence could not be conveyed in secrecy from him 
who sent it, to him who was to receive it, such 
a system would be highly defective and objection- 
able. 

Bearing these observations in mind, we shall not 
have much difficulty in determining on the merits of 
the several telegraphic machines above mentioned. 
The choice, indeed, .appears to lie between the six- 
shutter telegraph, so Jong used at the Admiralty, to 
Communicate with the several ports, — the Semaphore 
of Sir Home Popham, which superseded it, and is 
now ill use, — and the Universal Telegraph of Colonel 
Pasley. Colonel Macdonald, who conceives the 
shutter telegraph as the perfection of the art, boldly 
asserts, that the Semaphore arm of proper dimen- 
sions is not to be seen in clear weather so well as 
the common sized boards, and in cloudy weather by 
no means so well and consequently that, for this 
climate, the boarded telegraph is, in all respects, 
more advantageous.*' This would be important if 
correct ; but it is evident, that the Colonel is not aware 
of the discussion which took place on this very im- 
portant part of the subject, on the first adoption of 
the hoarded telegraph ; had he read the clear and 
d^j^fve observations of Mr Gamble^ he would scarcely 
ventured upon such an assertion, 
is a theorem in optics," says Mr Gamble, 

'' that the apparent magnitude of an object varies 
nearly in the inverse ratio of its distance. Hence, it 
follows, that the larger its dimensions, to the greater 


This is unquestionably true; but Mr Gamble il- 
lustrates his position thus: An example of this 
distinctness arising from insulation cannot be more 
readily obtained than by taking a page of printed 
paper, and fixing the eye on some particular letter 
(as I) ; then retiring from it, the letter will be so 
confused with the surrounding ones, os not to be 
easily distiii^uished : but if the* same letter (I) be 
printed on a plain sheet of paper, standing by itself 
(or insulated), the eye will then not only discern it at 
a much greater distance, but the image falling single 
and unencumbered upon the retina, we shall be able 
to determine whether it be inclined to the right or to 
the left, or whether it be placed horizontally on the 
paper.** 

The shutter telegraph is the printed page, and the 
arm of Uie semaphore is the letter (I) on a plain sheet 
of paper. 

But actual experiment has completely proved the 
fallacy of Cplonel Macdonald's assertion, and the 
justice of Mr Gambles theory. Every officer serv- 
ing on the line of telegraphs has stated, that at all 
times, and more especially in cloudy weather, the 
arms of the semaphore arc seen much better than 
the boards of the telegraph ever were. Lieutenant 
Pace, who for many years superintended the Admi- 
ralty station, declared that on the first day aAer the 
West Square semaphore was erected, he could 
clearly distinguish the positions of the arms xjoilhout 
a telescope, and accurately take down any signals 
that could be made, which he had never been able 
to do under, any circumstance whatever with the 
shutter telegraph, lie also stated that he had fre- 
quently an open communication with the semaphore 
at^West Square, whilst St Pau|j| was capt by a fog, 
which was at all times considered by him and his as- 
sistant as the conclusive sign that the boarded tele- ^ 
graph could not be worked. But in order to set the 
nsatter entirely at rest, the shutter telegraph on Nun- 
head, near Neweross, was left standing on the same hill 
with the new semaphore, in order to try their com- 
parative distinctness, for a whole winter. The re- 
sult was, that the semaphore was frequently distinct- 
ly visible when 'the boarded telegraph was so much 
envdoped in mist or fog, that the particular boards, 
shut or thrown open, could not be distinguished: 
and it appeared by a journal kept by this officer, 
that in the course of the winter, the, days on irhich 
the semaphore was visible exceeded those on which 
the shutters could be seen by fully one-third. If, 
then, this be the cose with a six-boarded telegraph, 
bow much more objectionable must one of twelve 
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Tdcgtaph. shutters be, which must necessarily be placed so 
^ ^ mgke it at all times a matter 

of difficulty to discern at once how many, and which 
of them, ore closed, and which open ? Lven in the 
dx-shutter telegraph, on^ board has frequently 
beenSnistoken for the other : fur it may be remark* 
ed> that such a mass of timber as is -required for a 
shutter telegraph is seldom free from haze. 

It will probably be urged, that the ams of the 
s^aphore, having to describe a larger circle, must 
be slower in their operations; but this increased 
slowness fs so amply compensated by the ease and 
certainty of reading off the signals as to render any 
such objection of little or no weight : it may make the 
difference of one eecond in each signal, whilst the ma- 
chinery by which tlie semaphore is worked is as 
simple «in<l as little liable to be out of order as that 
of the boarded telegTcnph. 

Tl|e six-shutter telegraph, it is true, has greater 
powers than the two-armed semaphore, and much 
greater than the universal semaphore of Colonel Pas- 
ley ; that is to say, the number of conAinations of 
whicli it is capable of making without using the slop* 
signal (or signal which separates' one word, or one 
sentence, from another), is much greater than in 
(‘ithcr of the other two; but alf of them have suf- 
ficient powers, and a sufficient number of combina- 
tions. to convey with facility and dispatch any com- 
munication whatsoever, and in any language, either 
by letters, w’ords, or sentences. Their respective 
powers may be seen by the following tables of tlieir 
posItion«s. 


Admiralty &ix-shalier Telegraph. 


No. oi Signal, 
or o1 Shutters 
closed. 

Signi- 

fica- 

tion. 

No. of Signal, 
or of Shutters 
closed. 

Signi- 

fica- 

tion. 

No. of Signal, 
or of Shutters 
dosed. 

Signi- 

fica- 

tion. 

1 

A 

129 

.9 

1235 


2 

Z 

124 

6 

.1296 


3 

X 

125 

5 

1245 


4 

W 

126 

4 

1246 


5 

U 

134 

0 

1256 


6 

F 

135 

1 

1345 


12 

L 

136 

0 

1.346 


13 

O 

145 

6 

1356 


14 

V 

146 

s 

1456 


15 

U 

156 

8 

2345 


16 

H 

^4 

0 

2346 


23 

Qu 

235 

c 

2356 


24 

U 

236 

D 

2456 


25 

T 

345 

E 

9456 

f 

26 

S 

346 

Y 

12945 


34 

P 

356 


12346 


35 

N 

345 


12956 


36 

1 

346 


12456 

■ 

45 

O 



19456 

■ 

46 



■ 

23456 

■ 

56 



■ 

123456 

s 


In all— 62 separate anddistinct signals; which may 
be made consecutively in any order, without requiring 
any j/op-signal, when applied to spelling, 1 he letters 
of the alphabet opposite to the signals, and the num- 
bers from 1 to 0,may bechanged in every possible way. 

When spelling is intended to be used, the number 


of changes need not of course exceed that of the al- 
phabet.; the rest, as in the uble, may be applied to 
numbers; and what still remains mav be made to 
represent nsords that are most ccmmonly in use ; as, 
for instance, admiral, captain, ship of the line,frtsate, 
arrived, sailed, harbour, &c. in the navy; or, if mi- 
litary, general, regimpit, camp, &c. 


Admiralty Semaphore nm in use. 


No. of Signal 
by 1 and 2 

Signi. 

fica- 

No. of Signal 
by 1 and 3 

Signi- 

flea- 

No. of Signal 
by 1 and 2 

«gr.i. 

nca- 

Arms. 

tion. 

Arms. 

lion. 

Arms. 

tion. 

► 1 

1 

15 

6 

43 

X 

2 

2 

16 

H 

44 

Y 


3 

21 

I 

45 

Z 

4 

4 

32 

K 

46 


5 

5 

23 

L 

51 


6 

6 

34 

M 

52 


1 

A 

25 

N 

53 


2 

B 

36 

0 

54 


8 

C 

31 

P 

55 


4 

D 

32 

Qu 

56 


5 

£ 

. S3 

It 

6l 


6 

F 

34 

S 

62 


11 

7 

35 

T 

63 


12 

8 

36 

U 

64 


13 

a 

41 

V 

65 


14 ^ 

0 

42 

L?l 

66 



In all— 48 separate and distinct signals ; being the 
whole whidi the two arms are capable of making, as 
under ; in which the two arras actually exhibited (in 
black lines) represesent 
the number 16 or H, ac- 
cording to the table or 
key, as above arranged. 

We have here, in ad- 
dition to the alphabet 
and the numeral digits, 

18 signs over, ajjplicable 
to the names ot stations, 
preparative, finish, stop- 
signals, &c. 



Colonel Pasley^B Universal Telegraph. 


No. of 
ffigntlt* 

Significa- 

tion. 

No--of 

Signals. 

Sigiiifica- 

tion. 

No. of 
Signals. 

SignificB- 

lion. 

1 

A 

15 

L 

36 

V 

2 

B 

16 

M ' 

f 37 

w 

3 

C 

17 

N 

45 

X 

4 

D 

23 

0 

46 

Y 

' 5 

E 

‘ 24 


47 

Z 

6 

F 

25 


56 


7 

G 

26 


57 


12 

H. 

27 

S 

67 


13 

1 

34 




14 1 

K 

35 

m 
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Teirgraph. In all-— 28 separate and distinct signals ; containing 
^ a sufficient number for expresssing the letters of the 
alphabet, and, consequently, for spelling any mes- 
sage ; but not a sufficient number lef\ to express the 
immernl digits by single signs. The signal, No. 4, 
is besides, ns Colonel Pasley is aware, liable to Ije- 
’ mistaken, it being a mere elongation of the mast, 
which, lit ii great distance, and owing to the refrac- 
tive power of the atmosphere, will always be ambU 
guoiis when exhibited as a single signal. But Co- 
lonel Pasley has added a short arm which he calls 
an indicator, Jis below at A ; and which, when made 
moveable, more thaq compensates for this defect. ^ 

It was with a different view, ^ 

however, that he has added o M < 
this indicator. It was sug- || 

S eated to him by a Captain in 
ie navy, who had experien- 
ced the greatest inc4)nvciii- 
eiicc, ill using Sir Home 
Popham’s ship Semaphores, 
flroni the signal men con- 
founding the positions of the 
arms when seen in reverse^ 

We apprehend no experienced signal men could 
(Kissibly make any mistake in merely changing the 
right hand for the left. 

The respective powers of tlie three telegraphs, in 
making single, or, what may be called, primary sig- 
nals, are, as appears from tiie tables, G2, 42, and 
28. In making (tvo cliaiiges, with a stop between 
Uiem (that is, three signals) to represent a word or 
sentence, their jiowers will be as 3844, 1764, 
and 784. In making three changes (or, with the 
stop, signals), as 238,328— 74,088— 21, 9o2. 
Now, as the telegraphic dictionary of Sir Home 
Popham, which has been, and still is, used in the 
navy, does not exceed 13,000 words' and sentences, 
and has never been found deficient in any of its di- 
visions of subjects, it is evident that even the lowest 
power of the three is more than sufficient for all use- 
ful purposes ; and that those compilers, who have 
swelled out their telegraphic diction jiries to upwards 
of 100,000 (one mentioned by Colonel Pasley has 
extended his labours to 1 40,000), have made them 
nearly useless, by the difficulty and loss of time, in 
fhiding the required phrase or sentence. We 
have actually seen in one telegraphic dictionary 126 
pages, of .3 columns in each page, and 6o sentences 
in each column, containing upwards of 20,000 sen- 
tences (about one- third of the number of words in 
Johnson's Dictionary), and each of these sentences 
beginning with the personal pronoun HK ; 20 pages 
with IF, &c. Compared witn the use of such a dic- 
tionary, spelling the sentences is infinitely preferable 
as to certainty, and in many cases as to celerity. 
Indeed, wc should say that the abbreviated nature 
of communications made by telegraph renders spel- 
ling by tar the laost elegiblc mode. In clear wea- 
ther; the rapidity of working single signals, the 
abert compass within which any message .may be 
. ' aiq^nse(l, the impossibility of committing any mis- 
take tliat cannot be immediately rectified, more than 
compensates tor the difference of a few minutes, 
which the use of sentences may prqbably save. In 
cloudy or foggy weather, the latter method will al- 


ways be liable to mistekew If experience may be Tdsgmph. 
assumed as a guide, the practice at the • Admiralty, ^ 
of spelling all sentences for the last thirty year^, 
must decide in favour of that system. 

In making use of the alphabetical table, much 
time may be saved, by condensing the message into 
tlie briefest form possible, leaving out of the senten- 
ces such words as may not alter the sense, and ge- 
nerally the vowels of words. For instance, •* Order 
the Agamemnon out of harbour, and direct her topro^ 
cecd to Spithead:' to convey this message alphabe- 
tically, it would be quite enough to say, “ Agmemn 
to Spilled." If /row Spithead into harbour, Agmemn 
nto hrbr.” In spelling, too, it is very desirable, es- 
pecially in our foggy climate, that the intelligence 
to be conveyed snould be compressed as much as 
possible into the early part of the message. By not 
observing this rule, a curious mistake is said to have 
been made in the course of the Peninsular war.^ The 
Admiral at Plymouth endeavoured to send up a mes- 
sage, but a fog coming on, part of it only on that 
day reach^ London. It began thus: '' Wellington 
defeated'— and the rest was stopped by tlie fog: 
the anxiety for the- remainder may readily be con- 
ceived; it came, however, complete towards the 
evening, and conveyed the intelligence, that “ Wel- 
lington defeated the French," &c. Had the mes- 
sage been^ thus framed, ‘‘ French defeated at, &c. 

(the word Wellington being quite superfluous), the 
anxiety for the particulars would have been of a very 
different kind. Much, therefore, depends, as far as 
celerity and certainty is concerned, on the construc- 
tion of the sentence containing the intelligence to be 
conveyed. 

The inetliods suggested for making use of telegra- 
phic communicatious by night have not been less nu- 
merous than those for the day, though on land there 
are very few occasions on which they can be of the 
least possible use. A regiment might perhaps be 
ordered to move, at a moment's notice, in order to 
reach a particular point at a given time ; or, as an 
extreme case, the enemy's fleet might be seen to- 
wards the close of the day in a particular quarter, 
which would make it desirable to have the intelli- 
gence conveyed in various directions ; but no naval 
movement could take place during the night at any 
of the ports. Bo little useful, indeed, does a night 
telegraph, for the navy, appear to have been consi- 
dered, that, with all tlie facility of applying lamps to 
the shutter, telegraph at th^f’* Admiralty, no attempt 
Was ever made for carrying such a purpose into 
execution. Colonel Pasley's description of the ap- 
plication of his Universal Telegraph to night signals 
will suffice to show one method (as good as any other 
[iims) of adopting the machine to this purpose. 

For night , signals, one 
lantern, called the centre 
light, is fixed to the top of 
the post; and one lantern 
(1) as an indicator is fixed 
to a light crane or derrick, 
attached to the post, by night 
only, as under. 

** These lanterns are sta- 
tionary, and appear on the 
same level. Two other laxi- 



TEL 

T«legMpli terns are suspended to the enda of the armSi upon 
fixing' Mrhich a couple of weights are added to coun- 

Tcnnaut.^ terpoise them. Each of the two arms by day, and 
each of the two moveable lights by night, is capable 
of exhibiting the seven positions, brides position 
O pointing vertically downwards. The indicator 
serves to distinguish the low numbers 1, *2, S, from 
the high numbers 7, 6, 5, in whatever direction the 
telegraph may be viewed.'* 

I'he use of telegraphic communication, import* 
ant as it may be on land, is far more so in the ma- 
nagement of a fleet at sea. On the unfortunate re- 
sult of Admiral Kcppel’s engagement. Dr Beatson, in 
his thus expresses himself:-—'^ I'liedefects or 
impropriety of the signals having thus appeared clearly 
to be tile true and sole cause of the niJsairriage which 
disappointed die reasonable hopes of Britain on this 
critical anil weighty occasion ; we may be justified 
in observing, that il'an admiral cannot command all 
the necessary movements of his ships by signal on 
die cLiy of battle, he is not upon a footing with an 
enemy wlio possesses that advantage ; and even with 
better ships and better men, and more experienced 
commanders, lie may be foiled in his expectadons of 
victory, if not defeated, from his Want of the means to 
direct and to perform the neces^ry evolutions of his 
fleet." 

Ill the Fighting and Sailing Instructions of the 
Duke of York (afterwards James II.), a certain num- 
ber of signals arc establislied for certain movements 
and manceiivres of the fleet, each flag or flags having 
dieir respective objects. The V Art des Armees Na- 
vales of le P. ITloste, publislieil at Lyons in 1697, 
contains something like a system of signals, but so 
awkward and clumsy, as to be of a very limited use. 
Indeed, the best signals made use of, down to the 
American war, could only be considered as expedients; 
the numerical plan having never once been attempted, 
though Dr flooke, De la Bourdonnois, and some 
others, had long before suggested it. 


TENNANT (Smithson), a distinguished Che- 
mist, born at Selby, in Yorksliire, SOth November 
1761 ; was the only child of the Rev. Calvert Ten- 
nant, younger son of a respectable fbmily in Wensley 
Dale, near Richmond, and vicar of Selby ; his mo- 
ther was Mary Daunt, daughter of a surgeon of 
that town. 

His father had been a fellow of St John's College, 
Cambridge, and liegah to teach his son Greek wtoi 
he was only five years old. He had the misfortune 
to lose him four years after ; and before he grew 
iqi, his mother also, while he was riding with her, 
was thrown from her horse and killed on the spot. 
He was sent, after his father's death, to different 
schools, 'at Scerton, Tadcaster, and Beverley; in 
these he was remembered as a boy retired in his 
monners, and somewhat mdancholy, and indolent 
vrith respect to puerile amusements. He learned 
but little at school, and may be considered as in 
great measure self-educated ; having b^n fond, al- 
most as a child, of reading books or science, and of 
amusing himself with litUe experiments which he 
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In 1798 a new signal-book was issued by the Ad- Telegraph 
rairalty; containing about 400* sentences, for which 
flags were appropriated numerically, expressive of 
certain operations of a fleet, which were sufficiently 
useful as far as these sentences went ; but when it 
became necessary to issue any order not to be found 
among them, the communication was obliged to be 
mode \yy boats— and •• a boat from each ship" was 
orderea. The state of the weather did not always 
render this practicable ; and when it was, men's lives 
were frequently expos^ to imminent risk.* To re- 
medy this inconvenience. Sir Home Popham printed 
af Calcuttaii numerical code of naval signals, which 
was reprinted in England in 1803. He afterwards 
extended the code vi?ry considerably,* which; by a 
recommendation of a committee of naval officers, has 
been adopted, and is now in general use in the navy. 

The only objection to this code, which more or less 
applies to all that have subsequently been proposed, 
is the great number of flags, &c. required for making 
numerical signals to the extent as laid down in the 
code in question ; and which consists of nine flags, 
five cornettes, five triangles, and five pendants. 

With such a number, it is next to impossible to 
make out, in calm weatlier, the Jtgure and the co- 
lour of the flags ; and equally so wlien in situations 
where, though expanded by the w iiid, they present 
only- an edge to the eye of the observer when the dis- 
tance is not too great, so os to sink the hull of 
ship behind the curvature of the earth. The sema- 
phore or sea telegraph of Sir Home Popham comes 
in aid of, and indeed entirely removes, those difficul- 
ties. It consists of two posts, with a moveable arm 
to each (see the article Navy), and may be re- 
moved to any jiart of the deck ; but we are not sure, 
simple at it is, that the Universal Telegraph of Co- 
lonel Pasley, consisting of one post and two arms, 
might not be adopted witli advantage as a sea tele- 
graph. The former exhibits eighty the latter seven 
positions. • ’ 


found described in tliem ; aiid while he was at 
school at Tadcaster, he took great delight in attend- 
ing -a course of Walker's lectures on experimental 
philosophy which were given there. At Beverley 
he was under the care of Dr G. Croft, who bad 
made himtelf known to the public by some contro-. 
versial writings ; here he never entered much into 
the pursuits of his contemporaries, but profited by 
a good library belonging to the school ; and among 
otner books which he read with avidity was Sir 
Isaac Newton's Treatise o?i Optics. 

He had entertained a great desire to complete bis 
chemical studies under the immediate instruction of 
Dr Priestley, who was then enjoying deserved re- 
putation for his recent experimihtal discoveries; 
but Dr Priestley's occupations did not permit him to 
undertake the task of directing his education, however 
agreeable it might have been to him to have assisted 
such a pupil. In the meantime he had nut neglected 
his classics, but had acquired a sufficient knowleci^ 
of tbe learned languages to appreciate With correct 
taste the beauties of tlie great writers of antiquity. 
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Toanant. Notwithstanding his admiration for Dr Priestley^ he 
wm an early convert to the antiphlogistic theoi^ of 
chemistry ; which, with all its errors, was still a 
material step in the advancement of science. 

In 1781 he went to Edinburgh, with the view of 
qualifying himself for the profession of physic, and 
he had tlie advantage of attending Dr Black's lec- 
tures, which were then in great reputation. In Oc- 
tober 178S?. he entered as a pensioner of Christ's 
College, Cambridge, where he became intimately ac* 
quainted* with the late Professor Harwood, who had 
been first a surgeon in India, but having lost, by 
the* misconduct of an agent, the fortune that lie had 
there acquired, submitted cheerfully to the toil of 
recommencing his career as* a physician, though 
already past the middle age : his talents for conver- 
sation were such as were extremely likely to capti- 
vate a young man of superior discernment ; and he 
formed a friendship with Tennant which continued 
uninterrupted throughout their lives. 

At Cambridge he studied a little of the mathema- 
tics, in the works of Newton, but much more of 
chemistry and botany : he already began to exerdise 
liis inventive powers in an attempt to economize the 
consumption of fuel in distillation, which he did not 
make public until 20 years after, though he men- 
tioned it at the time to some of his friends. He also 
occupied himself incessantly in genera), and espe- 
cially in political reading, though lie was far from 
having the air of a student : but his rooms were 
always in confusion from the mixture of heteroge- 
neous materials that were accumulated in tliem. 
His residence at Cambridge was perhaps the hap- 
piest time of his life ; his spirits unwearied, his 
health unbroken, his feelings acute, and his con- 
versation brilliant, though simple and iinaffcctcd. 

In the summer of 1784 he paid a visit to Den- 
mark, to .Sweden, and to Scheele, whose acquaint- 
ance extremely delighted him, and most of all from 
*the simplicity of the apparatus that he employed in 
his researches. ' A year or two afterwards he %vent 
to France, and being taken ill at Paris, he was 
joined there (>y his friend Harwood, with whom he 
returned tlirough Holland and die Netherlands ; at 
the time that the bigotted |ieople of the Low Coun- 
tries were in insurrection against a philosopliical 
despot, while Holland remained free and prosperous. 

He was particularly intimate with Dr Milner, the 
Master of Queen's College, and was reedmmended 
by his signature, together wkb those of Waring, 
Maskelyne, Jebb, and Watson, as a Fellow of the 
Royal Society, into which he was admitted in Ja- 
nuary 1 785. He removed, together with his friend 
Harwood, in December 1786, from Christ’s College 
to Emmanuel, and in 1788 he took a degree of Ba- 
cdidor of Physic. 

In 1791 he communicated to the Royal Society 
> his very interesting discovery of a mdde of obtain- 
ing carbon from the carbonic acid. Having observ- 
ed that charcoal did not decompose the phosphate of 
Kme, he concluded that phosphorus ought to decom- 
pose the carbonate of lime, and the result fully jus- 
tified his manner of reasoning. 

He paid a third visit to the Continent in 1792, in- 
tending to go on through France into Italy, and ar- 
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rived at Paris not long ^fore the Idth of August ; but Tenasab 
he saw some indications of an impending convulsion, 
and was fortunate enough to quit Paris on the 9th. 

He visited Gibbon at Lausanne, and was much in- 
terested in the sagacity that this eminent writer dis** 
played in his conversation, went on to Roms 
and Florence, where he fuHj impressed with all 
the admiration tliat he liad been taught to anticipate 
for the treasures of ancient and modern art possessed 
by those cities ; and in his return through Germany, 
he was greatly amused by the mixture of knowledge 
and credulity that he observed among the studious 
of that country. At Paris he found every thing en- 
veloped in gloom and overwhelmed with terror, in 
1793 ; his friend Lametherie was alarmed by tlie 
visit which he paid him, but he had the inte- 
grity to preserve for him entire some property of 
considerable value, with which he hacl entrusted 
him. 

Upon his arrival in London, Mr Tennant took 
chambers in the Temple, and was in the habit of liv- 
ing much with some of his early acquaintance, who 
had adopted the law as their profession ; to his own ^ 

he was in great measure indifferent, neither seek- 
ing to practise it, nor being well calculated to suc- 
ceed greatly in it wifli the public, though he studied 
it with attention, and took pains to iniikc himself 
master of its history and its philosophy, 1)eiiig a par- 
ticular admirer of Sydenham, when considered in re- 
lation to the age in which he lived. lie took his 
degree of Doctor of Physic in 179(>, and in the same 
year he gave the Royal Society a paper on tlie quan- 
tity of carb(»nic acid afibrded by the diamond, which 
he measured by heating it with nitre, and obtaining 
a precipitate by the addition of muriate of lime ; and 
he found that the diamond afforded no *morc carbo- 
nic acid ilian an equal weight of charcoal. A sub- 
sequent communication contained the result of his 
observations on the action of heated nitre on gold 
and platina. 

The love of travelling appeared to be his predo- 
minant passion ; he studied in his travels, not only 
the natural and political history of the countries that 
he saw, but also their languages, and the philosophy 
of their etymologies. He observed, too, the pecu- 
liarities of their agriculture^ and, in 1797^ he deter- 
mined, after visiting an agricultural friend in Lin- 
colnshire, to devote his attention to practical farm- 
ing M a aeriousipurauit. He purchased some allot- 
menta of unenclosed land in that neighbourhood, but 
he left the management of them chiefly to hia friend, 
and made afterwarda conalderable additions to the 
premrty by further purchases. In 1798 or 1799, 
he bought a tract of newly enclosed land on the 
Mendlp hills, near Chedder, where he built a house, 
and resided for some months every summer through 
the remainder of his life. These speculations, though 
their results were at first doubtful, yet succeeded re- 
markably well on tile whole ; more especially con- 
sidering the benefit that his health derived ftom the 
travelling and the exercise that they rendered neces- 
sary; but they occupied too mud} of his attention, 
ana of that time which might have been employed 
ao much more to the advantage of the public, and to 
hia own ultimate satiaftetion. 
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Tennimt. In 1799 h« gave the Royal 8ociet;{ra paper on the 
magnesian limestone, or dolomite, which he considers 
as rather a combination than an accidental mixture ; 
and the forms of the crystals, as they have been de- 
termined by later observers, together with the laws 
of definite proportions, have tended to confirm this 
conjecture s he found that grain will scarcely germi- 
nate, and soon perishes, when sown in the neutral 
carbonate of magnesia. In 1802 he published his 
paper on emery, which he showed to be a substance 
similar to the corundum or adamantine spar of Ch- 
na, and not an ore of iron, as had been commonly 
supposed. In the month of July he was making 
some experiments on crude platina, when he disco- 
vered in it a singular dark powder, which was left 
nndissolved by the nitromuriatic acid, and which 
was also observed the next year by iMessrs Dcscotils 
and Vaucjiielin. In 1801‘ Mr Tennant showi^ that 
the powder contained two new metals, which he 
named Iridium and Osmium ; and he received the 
Copleian medal from the Royal Society in Novem- 
ber, ns an acknowledgment of the merit of his va- 
rious chemical discoveries. In 1805 and 1806 he 
paid two successive visits to Ireland, by way of 
Scotland, one of them in company with Browne the 
traveller, for whom he had a high esteem, and to 
whom he suggefeted the observation of the tonpera- 
ture of boiling water as a mode of determining the 
heights of mountains ; a method, however, which had 
been long before recommended liy Achard and 
others. 

He became latterly more fond of general society 
than he had been in his earlier years, and he used to 
receive miscellaneous parties at nis chambers, and to 
show them prints, and minerals, and novelties of va- 
rious kinds. In 1812 be was persuaded to convert 
these mixed exhibitions into a more regular course 
of lectures, principally upon mineralogy, calculated 
especially for the ladies of his lujquaintance, and 
which highly delighted all his audience ; 
tention was perpetually kept alive by the spirit and 
variety with which every topic was discussed, „by 
anecdotes and quotations happily introduced, by the 
ornaments of a powerful but chastised imagination, 
and, above all, by a peculiar vein of pleasantry, at 
once original and delicate, with which he could ani- 
mate and embellish the most unpromising subjects;" 
a circumstance which, though not of much imme- 
diate importance to the public, ytt probably led him 
the more readily to accept the Professorship at Cam- 
bridge, and would thus, if he had surviv^ longer, 
have greatly extended the sphere of his utility. 

He delivered, in 1 818, a lecture on mineralogy to 
the Geological Society, and gave them also an ac- 
count of his analysis of a volcanic subsUnce from 
the Lipari Islands containing the boracic acid, which 
has since been examined .on the spot by Dr Holland. 
In the month of May he was elected Professor of 
Chemistry in tlie University of Cambridge, all op- 
position having been withdrawn before the election. 
The following siiriiig he gave his first and last course 
of lectures there. His introductory lecture still ex- 
ists in manuscript, and is said to contain a masterly 
sketch of the history of tlie science. lie commiini- 

VOL, VI. PART II. 
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cated to the Royal Society, in 1814, a paper on Tcimani. 
the easiest mode of procuring potasaium, and 
ther on the economy of heat in distillation, propos- 
ing to heat a second boiler by the condensation of 
the steam of the first. In the firing and summer of 
tills year he was occupied in searching for the ori- 
gin of iodine, and he succeeded in detecting this sub- 
stance in sea-water, by test of its tainishing the 
surface of leaf silver. One of the last services, that 
he rendered jbhc Royal Society, was in the capacity 
of a memW of a committee which was formed in 
order to investigate, at the request of the govern- 
ment, the degree of danger that might attend the 
gMieral introduction of gas lights into the metropo- 
lis ; he undertook, together with his friend Dr Wol- 
laston, to make some* experiments upon the inflam- 
matbn of the gas, and they discovered conjointly 
the very important fact, tliat the gas contained in a 
small tube will not communicate the flame : a fact 
which, in the hands of Sir Humphry Davy, has been 
rendered productive of consequences so iinporiaiit to 
the public safety; although Sir Humphry having 
been abroad at the time of this investigation, and 
the report of the committee not having been then 
published, he had to rediscover this truth, and 
many more, in his most ingenious and successful re- 
searches. 

Itwas early in the month of September that Mr Ten- 
nant went for the last time to France, Inking impatient 
to observe the changes that an eventful interval of 
twenty years had produced in that highly interest- 
ing country. He was greatly delighted with Lyons 
and Marseilles, and, returning to Paris in November, 
he lingered there till February 1815; on the'45^^^ 
of that month he arrived at Calais ; the 20th he went 
to Boulogne with IWon Hulow, in order to embark 
there ; they .did embark on the 22d, but w^ere farced 
back by the wind, and meant to try again in the 
evening; in the meantime, they took horses and 
went to see Bonaparte’s Pillar, abouta league off, and 
going off the road on their return, to look at a small 
tort, of which the drawbridge wanted a bolt, they 
were both throwm, with their horses, into the ditch. 

Bulow was only stunned, but Tennant's skull was so 
severely fractured, that he died an hour after. 

His papers published in the Philosophical Trans- 
actions were eight in number. 1. On the Deewn- 
position of Fixed Air, 1791, p. 182. 2. On the Na- 

ture of the Diamond, 1797, p. 123. S. On the Action 
of Nitre ^pon Gold find Platina, p. 219- 4. On the 
different sorts of Udie used in Agriculture, 179^, P* 

805. 5. On the Composition of Emery, 1802, p. fips. 

6* On two Metalsfound in the Black Powder remain- 
ing (fer the Solution of Platina, 1804, p. 41 1. 7. 0/i 
an easier Mode ' <f procuring Potassium than that 
which is now adopted, 1814, p. 678. 8. On the 
Means of producing a double Distillation hy the same 
Heat, p. 587. 

9 . The analysis of A Volcanic Substance containing 
the Boracic AcidappeBred in the Transactions of the 
Ceclogicttl Society, Vol. 1. 1811. 

Mr Tennant was tall and slight in his person ; his 
face was thin, and his complexion light; he rcsem* 
bled a little the portraits of Locke; he was general- 
4 o 
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Tennant, ly negligent in his dre8fi> but> on the whole/agree- 
able in his appearance. He was distingui^ea for 
good sense^ for quickness of perception^ and for pe« 
netration; but, as his friend and biographer Mr 
Whishaw observes, in the admirably energetic sketch 
that he has given of his character, he was one of‘ 
those who, to use the words of Dr Johnson, with- 
out much labour, have obtained a high reputation, 
and are mentioned with reverence rather ibr the 
possession than the exertion of uncommon abilities.’* 
** His curiosity and activity were incessant ; lie had 
a vigilance of observation which suffered nothing to 
escape him, and was continually gaining new infor- 
mation from a variety of interesting sources. But 
although the knowledge thus acquired was remark- 
able for its correctness, and complete for the pur- 
poses of its possessor, yet tlie industry and perse* 
vernnc’c, by which it ought to have been, embodied 
and made permanent for the benefit of others, were 
too oUtcn altogether wanting* The ardour and en- 
ei*gy of Mr 'I'ennant's mind co-operated unfortunate- 
ly, in this respect, with his want ol‘ metliod and of 
systematic habits of application ; since he was con- 
stantly pressing on to new discoveries, instead of ar- 
ranging and bringing to perfection those which he 
had already made. His memory was a great store- 
house of discoveries, and hints for discovery, of as- 
certained tacts, probable conjectures, and ingenious 
trafins of reasoning relative to the various important 
subjects upon which he had at any time been en- 
gaged. These he was continually treasuring up, 
with the intention of reducing them to order, and 
preparing them for use at a more convenient season. 
Blit ^lut period rarely arrived. In the carelessness 
of intellectual wealth, he neglected those stores of 
knowledge which he had accumulated, and suffered 
them to remain useless and unproductive, till his at- 
tention was recalled, to them, perhans after a long 
course of years, by some new fact or discovery, some 
remark in conversation, or other accidental occur- 
rence.' 

The effect of his peculiar cast of Ininiour was 
heightened by a perfect gravity of countenance, a 
quiet familiar manner, and a characteristic simplicity 
of language. He was firmly attached to the general 
principles of freedom, being fully convinced **o£ 
their influence in promoting the ^^|plth and happi- 
ness of nations ; a due regard to these principles, he 
considered as the only solid foundation of the most 
important blessings of social life^ and as the peculiar 
cause of that distinguished superiority, which our 
own country so happily enjoys among the nations of 
Europe. " **The cheerful activity of a populous 
town, the improvements in the steani-engine, the 
great galvanic experiments, and abcfve all the novelty 
and extent of the prospects afforded by that re- 
volution in chemical science which has illustrated 
our own age and country; these magnificent ob. 
jects, when presented to Mr Tennant's mind, excited 
in him the liveliest emotions, and called for the most 
animated expressions of admiration and delight.’’ 

thought himself passionate and irascible ; and 
ogvCahtly his feelings were quick ; but they were 
tftmsitory.** He possessed a strong sense of high 
honour, as well as of duty ; and his liberality and 


humanity were evinced by some practical occurrences Tennant 
in -which he had occasion to exercise them : his' ^ tl 
steward had defrauded him, and when tjie day 
reckoning came, had destroyed himself : he not only 
forgave the debt, but provided also for the widow 
and her family. 

** His amiable temper and unaffected desire of 
giving pleasure, no less than his superior knowledge 
and talents, had rendered him highly acceptable to 
a numerous and distinguished circle of society, by 
l|hom lie was justly valued, and by whom liis pre- 
mature death w^as sincerely lamented. But the real 
extent of his private worth, tlie genuine simplicity 
and virtuous independence of bis character, and the 
sincerity, warmth, and constancy of his friendship, 
can only be felt and estimated by those to whom he 
was long and intimately known, and to whom tlie 
recollection of his talents and virtues must always 
remain a pleasing tliough melancholy bond of 
union." 

[Whishaw in] Thomson's Annals, Vol. VI. 1 81 fi. 

p. 1, 80. 

THOMPSON (Sir Benjamin, Count UUM- 
FOllD), a well known Natural Philosopher and 
Political Economist, was bom in 17.03, at a village in 
New Hampshire, then called Ilumford, and now 
Concord. 

His father died while he was very young, and his 
mother married another man, who banished him from 
her house almost in his infancy : he inherited only 
a small pittance from an uncle, who died soon after 
his fatlier. A clergyman named Bernard showed 
him great kindness, and taught him some oi‘ the 
higher mathematics at an early age, so that at ibur- 
teen he was able to calculate and delineate an eclipse 
of the sun. He had been intended for some com- 
mercial employment ; but he preferred the )Hirsuit 
of literature in any form : he attended the lectures 
of Dr Williams, and afterwards those of Dr Wiii- 
throp, the astronomer, at the College of Hnvard 
and while he was still a stripling, he was established 
in fjlie temporary occupation of a village schoolmaster; 
hoping, however, for an early opportunity to engage 
ill some more agreeable employment : and at nine- 
teen, he was fortunate enough to obtain the hand of 
Mrs Ro14e, daughter of Mr Walker, a clergyman, • 
who had been employed with considerable credit in 
conducting some public business. For a year or 
two he lived retireil and happy : but having obtain- 
ed a commission of Major in the Militia from the 
Governor of the province, together with some other 
distinctiotis, of a^dvil nature, he was consequently 
led to adhere to the party of the Royalists, and he 
was soon obliged, by the success of the Independent 
forces, to take refuge at Boston, then occupied by 
the English troops. It was in November 1773 hat 
he secretly quitt^ his residence, leaving his wife, 
whom he never saw again, and bis infant daughter, 
who joined him twenty years after in Europe. 

He was employed to raise a regiment for the 
King’s service ; but when Boston was evacuated, in 
ni6, he was sent with some important dispatches 
to England. Here he soon acquired the confidence 
of Loi^ George Germaine, then Colonial Secretary 
of State, and was appointed Secretary of the province 
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Thompwn. of Georgia, though he never exercised the office : 
' but he remirinecl attached to that department of the 
^ public service. 

In 1 777 he commenced hia career as an experi- 
mental philosopher, by employing his leisure hours, 
during a visit to Hath, in making some experiments 
on the cohesive strength of different substances : and 
upon his return to London, he communicated them 
to Sir Joseph Banks, witli vdiom he formed an inti- 
mate acquaintance, which he kept up throughout 
the remainder of his life. In 1778 he was admitted 
a Fellow of the Royal Society, and he made in that 
year his* first experiments on gunpowder. In order 
to pursue these experiments, he went, in 1779* on 
board of the Victory of 110 guns, commandecl by 
his friend Sir Charles Hardy. He passed the whole 
of the campaign on board of the fleet ; and the re- 
sults of the observations, that he then made, flimish- 
ed the materials of a chapter which he contributed 
to Stal kart’s 'J'reatise on Naval Architecture. He 
added to it a code of signals for the Navy, which 
was not published. In 1780 he was appointed 
Under Secretary of ' State, and he was constantly 
employed, for some little time, in the office on the 
business of the war. lie succeeded, by means of hi3 
American friends and agents, in raising a regiment 
of cavalry, called the King's American Dmgooq/i, of 
which he was appointed Lieutenant-Colonel Com- 
mandant; and this success induced him to go to 
America to serve with it. At Charlestown .he* was 
entrusted with the cotnniand of the remains of the 
cavalry of the British army he speedily restored 
the discipline of the corps, and gain^ its confidence 
and attachment : he often led it on against the enemy, 
and frequently with considerable success* He pro- 
ceeded, in 1782, to New York, where he assumed 
tile command of his own regiment, having received 
the colours fnim the hand of Prince William Henry, 
now Duke of Clarence. In the autumn, General 
Clinton was succeeded by Sir Guy Carlton, whoso 
friendship and confidence he speedily obtained : his 
regiment was recruited from tile fragments of several 
others, and he was sent for tlie winter to Hunting- 
don in Long Island. He was chosen, in -1788; to 
conduct the defence of Jamaica, which was then 
threatened by the enemy: but the general peace 
superseded the necessity of the intend^ expedition.* 
After his return to England, he made great efforts 
in the cause of the loyalist officers, and he was suc- 
cessful in persuading the Ministry to make a proper 
provision for them : he was himself made a .full 
Colonel, upon the recommendation of General Carl- ’ 
ttm, only taro years after Jiis appointment as Lieu- 
tenant-Colonel. He had acquired a strong predileo* 
tioii for a military life, and was desirous of being 
sent with his regiment to the East Indies : and when 
the regiment was reduced, he wished to serve with 
tlie Austrians in a war which was then meditated 
.*igain8t the Turks. 

With this view he left England in September 1783> 
and on his passage to Boulogne, he had an agreeable 
sliip-mate in the person of Gibbon, the historian'^ 
who did justice to his meritv as a soldier, philoso- 
pher, and statesman." At Strasburg, his appearance 


on the parade in his uniform excited the attention Thompioii. 
of the present King of Bavaria, then Prince Maxi- ' 
milian of Deux Ponts, who invited him to his table, 
and being delighted with the accuracy and extent of 
his military knowledge, gave him a strong recom- 
mendation to his uncle, then Elector : and instead 
of a day or two, us he had intended, he staid a fort- 
night at Munich. He was also very cordially re- 
ceived at Vienna, and passed a port of the winter 
there; but the war against the Turks not taking 
place, he went by Venice and the 7'yrol again to 
Munich, where he arrived in the winter of 1784; 
and being formally invited by the Elector to enter 
his service, ha went to London to ask leave to accept 
the proposal ; and it was granted him, together with 
the honour of Knighthood. On his return to Bava- 
ria, he was made a Colonel of cavalry, and Aide-de- 
Comp- General to the Elector. The first four years 
of his residence at Municli were principally employ- 
ed in acquiring information, and in preparing his 
plans of reform : and in the mean time he continued 
his physical researches* He made his first ex|)eri- 
raents on heat in 1786, during a journey to Man- 
heim. In 1785 he was made Chamberlain to the 
Elector, and member of the Academies of Munich 
and of Manheim : in 1 786 he received from the 
King of Poland the Order of St Stanislaus : in 1787 
he took a journey to Berlin, and was made a mem- 
ber of the. Academy of Sciences of that city : in 1788 
he was apjxiinted Major-General of the Bavarian 
cavalry, and Privy Counsellor of State ; and he was 
placed at the head of the War Department, in or- 
der to pursue his plans for the improvement of the 
army. 

It was in 1789 that he established the House of 
Industry at Manheim : he founded also the Military' 

Academy of Munich ; he improved the military Po- 
lice of the country ; he formed Schools of Industry 
for tlie wives and cliildreo of tlie soldiers ; and he 
embellished the city by a new arrangement of the 
public gardens. The House of Industry at Munich, 
which he has described at large In his Essays, was 
founded in I790 : and from this period, may be dat- 
ed the total abolition of mendicity in Bavaria. His 
exertions were rewarded by the rank of Lieutenant- 
General of the Bavarian armies, and by a regiment 
of artillery. In he was created a Count of the 
Holy Roman Empire, and obtained the Order of 
the White Eagle. 

His health having suffered from constant applfci^ 
tioD, he obtained permission to take a journey into 
Switaerland and Italy, and he returned to Bavaria 
in 1794. He had a severe illness at Naples, aiul he 
was not sufficiently recovered, upon his return, to re- 
sume bis active duties ; but he employed himself in 
writing the first five of his Essays* In 1793, he 
came to England in order to publish the Essays^ and 
in hopes of exciting the public attention to the im- 
portance of attempting a similar reform among the 
lowest orders in Great Britain.' He went to Dublin 
in 1796, to pay a visit to Lord Pelham, now Earl of 
Chichester, then Secretary of State for farland : and 
he was of essential service in the arrangement of se- 
veral of the public institutions of that country. He ^ 
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Thorapion. was made a Member of the Royal Iribh Academyi 
and of the Society for the Encouragement of Arts ; 
and he received, after having left the country, the 
public thanks of the Grand Jury of the county of 
Dublin, and of the Lord Mayor of that city, as well 
as of the Lord Lieutenant at the head of the Go- 
vernment. Upon hia return to London, he super- 
intended some improvements at the Foundling Hos- 
pital, and presented several models of machines and 
implements to the Board of Agriculture: and he 
cj^tublished two prises, for discoveries relating to 
Heat and Light, by placing two sums of L. 1000 in 
the British and in the American funds, to be adjudg- 
ed biennially, for Europe by the Royal Society of 
London, and for America by the American Aca- 
demy of Sciences. 

He was recalled to Bavaria by the exigencies of 
the moment, which were such us to cause the Elec- 
tor to take refuge in Saxony ; General Moreau hav- 
ing advanced with his army to the confines of Bava- 
ria. After the battle of Fricdberg, Count Rumford 
was left in command of the Bavarian army, with in- 
btructions to act according to his discretion under 
the circumstances that might occur ; and his firm- 
ness was such, as to prevent either the Austrians or 
the French from entering Munich. On the Elec- 
tor's return, he was placed at the head of the de- 
partment of the general police of Bavaria. His ex- 
ertions in this offi^ce were such, as to impair the state 
of his health, and by way of an honourable retire- 
ment, he was sent to England in the capacity of 
Envoy Extraordinary and Minister Plenipotentiary: 
hut being a subject of the Kio^ of England, he was 
judged incapable of being received as the diplomatic 
agent of a foreign court, and he, therefore, continu- 
ed to live in England as a private individual. 

He was very active about this time in projecting 
and superintending the establishment of the Royal 
Institution of Great Britain, which was more parti- 
cularly intended for the application of science to the 
conveniences and comforts of civil and domestic life, 
but which has been no less successful in giving op- 
portunity and facility to some of the most refined 
researches in chemistry and natural philosophy that 
have distinguished the age, than in serving as a me- 
dium for making the treasures of science accessible 
to the less studious part of the pi^ic, end as a mo- 
del ibr u variety of other similar uSBer takings in dif- 
ferent parts of the world. 

Count Rumford was soon afterwards officially in- 
vited to America by the government of the United 
States, with an offer of an honourable establishment 
in a public situation ; but he considered it as incon- 
sistent with his engagements in Europe to accept the 
proposal. In the autumn of 1 800, when he went to 
Scotland, a visit of ceremony was paid him by the 
magistrates of Edinburgh : he was consulted respect- 
ing the abolition of mendicity, and the measures that 
he recommended were speedily executed with com- 
plete success. He was made an honorary member 
of the Royal Society, and of the Royal College of 
J?J|ysiciana ^f Edinburgh ; and he received a gold 
einiff box os a complimeDt for his assistance in re- 
^ forming the culinary establishment of Herioi’s Hos- 
pital. 

10 


After so active and diversified a career, it was not Tltompson. 
to^be expected that he would be satisfied with 
monotony of a permanent residence in London : he 
was BO accustomed to labour for the attainment of 
some object, that when the objeet itself was com- 
pletely within his reach, and the labour was ended, 
the prospect, which ought to have been uniformly 
bright, became spontaneously clouded, or even the 
serenity became unenjoyable for want of some clouds 
to afford a contrast. He bad fitted up a small house 
at Brompton, with every contrivance for comfort and 
convenience that could render it fit for the abode of 
hospitality and of luxury ; and the arrangements are 
fully described in the Bibiiolheque Britannique of 
his friend. Professor Pictet ; but after all he never 
was known to give a single entertainment in it. The 
enthusiasm excited by the novelty of some of his in- 
ventions had subsided, and he was even mortified by 
becoming, in common with the most elevated per- 
sonages of the country, the object of the impertinent 
attacks of a popular satirist. It was partly, however, 
if not entirely* the superiority of the climate of 
France, that determined him to remove to Paris in 
the spring of 1802 : he went in the summer to Mu- 
ipch, and the following year he made a tour in Switzer- 
land and in Bavaria, accompanied by Me. Lavoisier, 
whogi he married soon after their return : but their 
habits were incompatible with matrimonial comfort, 
and they separated soon after ; Count Rumford re- 
tiring to Auteuil, about four miles from I^aris, where 
he occupied a bouse which had formerly belonged to 
Helvetius and to Cabanis, while his lady continued 
to live in the metropolis. His latter years were pass- 
ed almost wholly in solitude ; he saw only his neigh- 
bour Mr Caneleux, Mr Underwood, and a Mr Par- 
ker, an American : he did not even attend the sit- 
tings of the Institute, though he had been made one 
of its eight foreign associates some time before, and 
always retained a high esteem for its secretary Cuvier, 
and for some others of its members. His income 
was abundantly sufficient for his own expenses, hav- 
ing obtained from Uie gratitude of the King of Ba- 
varia a pension of L. 1200 a year; and- he was al- 
lowed by Bonaparte to remain unmolested, though a 
British subject, when it was found that he hud no 
intercourse with society, amusing himself principal- 
ly in walking about his garden, and in a solitary 
game of billiards. Ho had so completely persuad- 
ed himselfi in the latter part of his life, of the great 
superiority of broad wheels above narrow ones, that 
be drove about the streets of Paris in a broad wheel- 
ed chariot ; and having rediscovered, after Professor 
Leslie, that black biraies radiate more heat than 
others, he wore, in tlie winter, g white hat and a 
white coat, in order to economize the heat of his 
person. “ These peculiarities, and a peremptory un- 
yielding disposition," says one of his biographers, 

** were the causes that set him apart from social in- 
tercourse, and in all his connexions in life,* seem to 
have rendered him less tlio object of personal attach- 
ment than of esteem for his talents and activity." 

He was about to return to England when he died, 
the SI St August 1614, leaving only one daughter, 
who still resides in his house at Brompton. 

1. Count Ruroford’s first publication appears to have 
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Thompson, been the chapter on Marine AriUlery thfat be fur- 
nished to Stalkart'f Treatise on Naval Architecture, 
1780. 

2 . New Experlmenti on Gunpowder, with the De^ 
scriplion of an Eprouvette. Phil, Trane, 1781. ?• 
250. The effect of the powder on the ball was 
measured by the recoil of the piece^ with a correci- 
tion deduced from the recoil when the piece was 
empty. It was observed to bC sooner heated when 
fir^ without ball than with it. The force of the 
powder is made at least 1300 atmospheres^ upon 
Robins's principles. 

3. New Experimenie upon Heat, Phil, Trans, 
1786. P. 273. These experiments relate princi- 
pally to the conducting powers of various mediums 
for heat; but the results are unavoidably compli- 
cated with the effects of radiation, in consequence 
of which a vacuum is supposed to possess a con- 
ducting power more than half as great as that of 
common air. 

4. Experiments on the Production of Dephlogistu 
rated Air from Water with various Substances, PUL 
Trans, 1787. P. 84. These experiments tend to 
show that the air obtained, by Priestley and Ingen- 
housz, from plants under water, was derived rather 
from the water itself than from the substances im- 
mersed in it. 

.6. Experiments made to determine the Positive and 
Relative Quantities of Moisture absorbed from the AU 
mosphere bi/ Various Substances, P. 240. He tinds 
that wool is more absorbent of moisture than any 
other substance compared with it; and hence ex- 
plains the supposed advantage of woollen worn next 
the skin. 

6. Experiments on Meat. PhU, Trans, 1792. P. 
48. Tile author attributes the effect of loose sub- 
stances in obstructing the passage of heat to their 
attracliun for uir, and to their impeding its circula- 
tion ; and he supposes this to be the only manner 
in whicii elastic fluids communicate heat. 

7. Acoount of a Method of Measuring the Compa^ 
raiivc Intensity of Light emitted by Luminous Bo* 
dies, Phil, Trans, 1794. P. 67* Placing them 
at such distances, that the shadows cast by each 
may appear equally dark. 

8 . Letter announcing a Donation far a Pfize Me* 
dal, Phil, Trans, 1797- P« 215. 

9. Experiments to determine the Force of Fired 
Gunjrowder, P. 272. This force he supposes to 
amount to between 20,000 and 50,000 atmospheres, 
instead of 10,000, as Bernoulli computed it; but he 
makes a great mistake in supposing that the whole 
of the water which can possibly be contained in the 
gunpowder would be sufficient to furnish as much 
steam as would be required, since steam, under a 
pressure of 20,000 atmospheres, must be considera- 
bly more dense than water itself. (See Stbam 
Engine, in this Supplement,) 

10. Inquiry concerning the Source of the Heat rx- 
ciied by Friction, Phil, Trans, 1798« P« 80. The 
capacity of the chips of iron afforded by friction in 
boring a cannon, was found not to diftr from that 
of t]>e iron in its original state : hence it is inferred 
that the heat could not have been furnished by tliem. 
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and that it must probably have been generated. Mr Thompm). 
Haldalt afterwards repeated the experiment under 
circumstances still more decisive; and Sir Hum- 
phry Davy showed that two pieces of ice rubbed 
together, in a room below the freeeing temperature, 
would melt each other. 

II. Inquiry concerning the Chemical Properties 
that have been attributed to Light, P. 449. He at- 
tributes these properties to the effect of an intense 
heat confined to a small space ; but the later expe- 
riments on the chemical effects of the spectrum are 
sufficient to supersede this opinion. 

13. An Account of a Curious Phenomenon oA- 
served on the Glaciers of ChamoUny, with some Ob- 
servations on the Propagation of Heat in Fluids, 

Phil, Trans, 1804. P. 23. An effect depending 
on the expansion of water in coohng near the freez- 
ing point. 

14. Concerning the Nature of Heat, and the Mode 
of its Communication. P. 77* He conjectures that 
cold is a positive quality, capable of being propagat- 
ed by radiation. 

Several of these memoirs were reprinted under 
the title of Philosophical Papers, Vol. E 8. Lond. 

1802. 

15. The Essays constitute 4 volumes 8vo. Lond. 

1795 . • 1800. Reprinted 1800. In French, 2 v. 

8. Genev. 1799. Receuil de Rapports , . sur les 
Boupes. Par* 1801. They are 18 in number. 

i. Account of an Establishment for tlic Poor at 
Munich. In Ital. 8. Venice, 1798. 

ii. On Establishments for the Poor in general. 

iii. Of Food, and of Feeding the Poor. 

iv. Of Chimney Fireplaces. 

V. Account of several Public Institutions formed 
in Bavaria. 

vi. On the Management of Fire, and the Economy 
of Fuel. 

vii. On the Propagation of Heat in Fluids, ex- 
tending to Liquids the doctrine which he had before 
advanced respecting Elastic Fluids. 

viii. 9n the Propagation of Heat in Various Sub- 
stances. Phil. Trans, 

ix. Experimental Inquiry concerning the Source 
of Heal excited by Friction. 

X. On Kitchen Fireplaces and Kitchen Utensils. 

xi. On Chimnny Fireplaces. 

xti. On the Salubrity of Warm Rooms in Cold 
Weather. 

xiii« On the Salubrity of Bathing, and the Con- 
struction of Warm Baths. 

xiv. Supplementary Observations on the Manage- 
ment of Fires. 

XV. On the Use of Steam for Transporting Heat. 

xvl. On tlie Management of Light in Illumination, 
with an Account of a New Portable Lamp. 

xvii. On the Source of the Light manifested in the 
Combustion of Inflammable Bodies. 

xviik On the Excellent Qualities of Coffee, and 
the Art of Making it in Perfection. 

16 . lliere are several little papers on Steam Kitch- 
ens, on the Strength of Soft Maia'ials, lAnd on some 
other similar subjects, in the first numbers of the 
Journals of the Royal Institution. 8 . Lond. 1800. 
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Thonipion 1 7. The series of investigations relating to Heat 
Tides. M'hich Count ituinford began to cotnrou- 

* nicate to the Hojal Society, were continued, and ra- 
ther more fully detailed, in several of the volumes of 
the Memoirs of the In&iUule, Mathemalici\l Class; 
into which they were, of course, admitted ns the 
productions of a Foreign Associate. The first of 
these is in the sixth volume. 4. Par. IHO6. P. 71» 
containing a Description qf a Nepj Instrument ; a 
tlicrnioscope, or a differential theroiometor, resem- 
bling that of Leslie. (18.) The second, P. 74. 
scarcJies on Heat; showing the effect of the differ- 
ence of surface on radiation. (If).) iii. P- 88. 
Further Experiments, in the effect of blackening the 
surface. (20) iv. P. 97. Researches Continued; 
on the different pronerties of bodies with respect to 
radiation, and to coaHucting power. (21.) v. P. lOf). 
Further Researches ; some good experiments on the 
passage of heat through solids. (22.) vi. P. 123. 
Experiments on the Heat of the Solar Ratfs / which 
was found not to be affected by their convergence or 
divergence, or by their having met in a focus and 
crossed each other. (23.) vii. Vol. VJI. I. 1806. 
P. 78« Remarks on the Temperature of IVater at the 
Maximum of Densiti / ; making it 41° of Fahrenheit, 
or 5° centigrade. Phil. Trans. 1804. (24) viii. 
Vol. VIII. i. 1807. P. 223. On the Dispersion of 
the Light of Lamps by Screens qf Ground Glass^ 
Silk, and so forth, with a Description of a Neva 
Lamp. (25.) ix. P. 249. On the Cooling of Lu 
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^uidsin Vases of Porcelain, and ntd pit; show« Thompson 
ing the utility of gilding them externally, with some 
good reasoning on the nature of heat. ^ 

26. He was latterly engaged in composing a work 
• on The Nature and tweets qf Order, which he never 
completed, although no person was better qualified 
to write on the subject. 

Count Rumford certainly possessed considerable 
facility of invention, and there was a very laudable 
spirit of originality in his views and modes of rea- 
soning, although he had never leisure to acquire pro- 
found learning in any department of study. ** In 
person he was above the middle size, with a clignifiod 
and pleasing expression of countenance, and a mild- 
ness In his manner and his tone of voice. He was 
ambitious of fame and distinction, and had too great a 
propensity to dictate/' without sufficiently regarding 
the opinions of others who were of equal authority 
with himself. His mode of life was abstemious, and 
his health was even supposed to have suffered from 
too great abstinence, though his regimen was much 
more the result of medical opinions respecting his 
health, than pi his own peculiar taste for temper- 
ance. 

[Pictet, BibliothiqHe Britanniaue, and Baldwin's 
Literary Journal. Gent. Mag. Vol. LXXXIV. Ai« 
kin's General Biography ^ X. 4. LoYid. 1805. Chal- 
mers* Biographical Dictionary, XXIX. 8. Land. 
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T. HE investigation of the phenomena of the tides 
has been justly considered as uniting some of the 
greatest difficulties that occur in the various depart- 
ments of natural philosophy and astronomy. *It im- 
plies, first, a kntfwiedge of the laws of gravitation, con- 
cerned in the determination of the forces immediately 
acting on the sea, and of the periods and distances of 
the celestial bodies, which modify the magnitudes and 
combinations of these forces ; and secondly, of the 
hydraulic theories of the resistances of fluids, and of 
the motions of waves and undulations of all kinds, 
and of the theoretical determination of tlie form and 
density of the earth, as well os of the geographical 
observation of the breadth and depth of the seas and 
lakes, which occupy a part of its surface ; so that 
the whole subject affords abundant scope for the ex- 
ercise of mathematical skill, and still more for the 
employment of that invention and contrivance, which 
enables its possessor to supersede the necessity of 
prolix computations, wherever they can be avoided. 

The history of the theory of the tides is naturally 
divided into several periods in which its different de- 
partments have been progressively cultivated. The 
anUents, from the times of Posidonius and Pytheos, 
and the moderns before Newton, were contented' 
with observing the general dependence of the tides 


on the moon, as following her transit at an interval 
of about two hours, and their alternate increase and 
decrease not only every fortnight, but also in the lu- 
nar period of about eight years; the second step 
consisted in the -determination of the Skagnitudo 
and direction of the solar and lunar forces, by which 
the general effects of the tides were shown, in the 
Principid, to be the necessary consequences of these 
forces ; the third great point was the demonstration 
of Maclaurin, that the form of an elliptic spheroid 
affords an equilibrium under the action of the dis- 
turbing forces concerned ; while the further contein- 
porarj illustrations of the subject by Euler and Ber- 
noulli, though they afforded some useful details, in- 
volved no new. principle that can. be put in competi- 
V lion with Maclaurin's demonstration : the fourth im- 
portant step was made by Laplace, who separated 
the consideration of the /Mn, affording mere equili- 
brium, from that of the motion occasioned by tlie 
continual change of that form, while former theo- 
rists had taken it for granted, that the surface of the 
sea very speedily assumed the figure of a fiuid actu- 
ated by similar forces, but remaining perfectly at 
restf or assuming instantly the form in question. 
Laplace's computation is however limited to tho case 
of an imaginary ocean, of a certain variable depths 
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Tidei. asiumed for the convenience of calculation^ rather 
than for any other reason. Dr Thomas Young has 
extended Laplace's mode of considering the pheno- 
mena to the more general case of an oc^an covering 
a part only of the earth's surface^ and more or less 
irregular in its form ; he has also attempted to 
comprehend in his calculations the precise effects of 
hydraulic friction on the times and magnitudes of 
the tides. As far as the resistance may be supposed 
to vary in the simple ratio of the velocity, Dr Young's 
tlicory is sufficiently complete, and explains several 
of the peculiarities which are otherwise paradoxical 
in their appearance ; but there' still remains a diffi- 
culty to be combated with respect to the effects of a 
resistance proportional to the square of the velocity, 
and this, it is hoped, will be in great measure re- 
moved in the present article, which, however, from 
tlic space that is allotted to it, must be considered 
rather as a supplementary fragment than as a com- 
plete treatise. It will be divided into four sections: 
The first relating to the contemporaneous progress of 
the rides through the different seas and oceans, as 
collected from observation only : die second to the 
magnitude of the disturbing forces tending to change 
the form of the surface of the earth and sea : the 
third to the theory of compound vibrations with re- 
sistance ; and the fourth to the application of this 
theory to the progress and successive magnitudes of 
tlie tides, as observable at any one port. 

Sect. L— 0/ the Progress of Contemporary Tides^ 
as inferred from the times of High Water in Differ^ 
cni Portw 

The least theoretical consideration, relating to the 
tides, is that of their progress through the different 
parts of the ocean, and of its dependent seas. The 
analysis of these ought to be very completely attain- 
able from direct observation, if the time of high wa« 
ter had been accurately observed at a sufficient num- 
ber of ports throughout the world ; and, on the other 
hand, if the earth were covered in all parts with a fluid 
of great and nearly uniform depth, the tides of this 
fluid woulcWe so regular, that a very few observa- 
tions would be sufficient to enable us to deduce the 
whole of the phenomena from theory, and to trace 
the great waves, which would follow the sOn and 
moon round the globe, so as to make its circuit in a 
day, without any material deviation from uniformity 
of motion and succession. Having collected, for the 
actual state of the sea and continents, an abundant 
store of accurate observations of the precise time of 
high water with regard to tlie sun and moon, for 
every part of the surface, and having arranged them 
in a table according to the order of their occurrence, 
as expressed in the time of ray one meridian, we might 
then suppose lines to be diwn on a terrestrial glc^e, .. 
through all the places of observation, in the same or- ' 
dcr; and these lines«would indicate, supposing the 
places to be sufficiently numerous, so as to furnish a 
scries of tides very nearly contemporary, the direc- 
tions of the great waves, to which that of the pro- 
gress of the tides in succession roust be perpendicu- 
lar. If, however, we actually make such an attempt, 
we shall soon find how utterly inadequate the obser- 
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vations that have been recq^ded are, for the purpose ''Tides, 
of tracing the forms of the lines of contemporarv 
high water witli accurate or with certainty, althougn 
they arc abundantly sufficient to show the hnpossN 
bility of deducing the time of high water at any 
given place from the Newtonian hypothesis, or even 
from that of Laplace, without some direct observa- 
tion. It might kt least be supposed very easy to 
enumerate the existing observations, scanty as they 
may be, in a' correct order; but there are a number 
of Instances in which it is wholly uncertain whether 
the time observed at a given port relotes to the tide 
of the same morning In the open ocean, or to that 
of the preceding evening ; this inconvenience may, 
howeveV, in some measure be remedied, by inserting 
such places in two different parts of the table, at the 
distance of 12^ hours from eac lk a t her. The follow- 
ing Table is the result of the bemTpproxlmation that 
could be obtained in this manner, the principal hour 
lines having been partially traced on a map of the 
world, in order to afford some little direction to the 
correct insertion of the times of high water without 
the material error of half a day. The three great 
natural divisions of the Atlantic, the Pacific, and the 
Indian Oceans, are distinguished into different co- 
lumns, and some of the places, which seem to form 
separate systems of tides, are still further Subdivided 
in a similar manner ; but this arrangement may easily 
be neglected by those who are Inclined to question 
its propriety. The principal authorities are the Pe* 
quisUe Tables ; Lalande’s Treatise, in the fourth vo- 
lume of his Astronomy; a manuscript Hydrographic 
cal Memoir by Mr Henry Foster, Lieut. R. N. of 
his Majesty’s ship Conway, Capt. Hasil Hall ; and 
A Series of Obsen^alions made at the Island of As- 
cension in 1 820, by Captain Campbell, R. N., oblig- 
ingly communicated by Captain Hall to the author 
of this Article. 


T^BLJff of the Time ef tiiaa Water at the Full and 
Change qf the Moon; reduced to the Meridian of 
Greenwich. 




Atlantic. Pacific. Indian. 

« 

Longitude 

H.W.Gr. T. 

S. Georgia 

H. M. 

I. 26W 
1.14 £ 

H. M. 

I. 0 

Cape of Good Hope 

1.30 

St Helena 

0.23W 

0. 7 

2.53 

3.38 

3.35 

Goree Island. (See below) 

Cape Corse 

Ganariei. (See below) 

Rio Janeiro 

4.58 

I. Martin Vaz 

J.56 

5.41 

1. Ascension 

0.57 

5.43 C. 

Christman Sound 

4.46 

7.10 

St Jago 

1.34 

t 7.34or 
{13.34 Lai. 

'■ 8.35 

Pt. D^sir^ T 

4.20 

St Helena, S. A 

4.40 

8.40 

Quibo...'. , 

5.29 

0.53 

8.59 

9- 8 

9*9 

9.S0 

Sierra Leone 

Raster I. 

7.19 

4.35 

St Julian's 
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Atlantic. Pocific. Indian. 1 

Longitude. 

II. W. Gr. T. 

.Maragnnn, Mouth 

SaSO 

9-20 

9.20 

St John'flt Nowfl 

3.30 

Ouaduloupe ' 

4. 7 

10. 7 

10.21 Lai. 

Panama 

5.21 

Tortugas 

4,.51 

10.51 

(Japu illanco 

8.16 

10.54 


4.14 

11.14 



Martinique 

4. 5 

11.35 

Guayaquil 

5.17 

11.17 

Senegal 

1. G 

11.36 

Callao 

5. 8 

11.38 

Halifax 

4.14 

11.44 

Marquesas ^ 

f^liicbec ^ 

9.16 to 

9.17 

444 

11.46 to) 
18.16 / 
18.14 

Dupe La Hogue .Tv. 

0. 8 

12.38 

Panama 

5.21 

12.41 F. 

Ciibriiltar 


12.50 

XahogSj Paoa 13ay 

I'unchal 

5.22 

1. 8 

13.10 r. 
13.48 

i\3rtobello 

5.19 

13.19 

I^S. Georgia 

2.26 

13.26 ?] 
13.28 

Cape Hojador 

0.58 

Funchal,,,,,, 

1. 8 

13.42 

('hurchill U. ^ 

6.17 

13.37 

P. ofc Wales’s I'ort r 

Tercera 

1.4 9 

4.57 

f 13.34 orl 
ll4. 4 J 
1.3.57 

Xcw York 

r’jinr» ViriF 

5. 1 

14. 1 

Cadiz 

0.25 

fl4. 5 
(^uncertain 
14. 9 

1 4.32 

Karakakooa B 

10.24 

V’ir<^in Cflpci Pat 

1..’2 

Valparaiso 

4.49 

4.57 


Cope Charles 


Ciiii't'c Island 

l.iO 


York Fort 

6. 9 


Libbun 

0.37 


ManteSj Uhe 

0. 6* 


Tanna 

Ll .19 

1^.41 

Brest 

o.is 

1 '^. 3 

Bayonne 

0. 6 

16. 6 

C- St Vincent « w-trrT T 

0.36 

16 . 6 

('orunna 

0.37 

16. 7 

Hcllisle 

O. 12 W. 

16.18 Lhl. 

Palmiras IH 

18.12 

16.18 

Port Cornwallis, And. 
Koclicllc 

17.49 

0. 5 

16 . 19 

16.20 

Vannes , 

0.11 

16.84 

St Paul de Leon 1 

0.16 

/ 16.38 or 

Morlaix J 

Rochfort 

0. 4 

^ 18. 0 
16.49 
17.20 

Bear Island 

5.20 

Christinas Island 

Cliiloc , «... 

19.24 

5 . 0 

Bwki^B 

Cape Clear 

0.38 

BFK!^B 

Annamocka 

11.39 

13.23 

0.34 

17.39 

18. 1 

18. 4 

St Peter and Paul 

Awatslia J 

KinsalO;* 


Atlantic. Pseifle. Indian. 

Longitude. 

H. W. Gr. T. 


H. K. 

BQQlB| 

Eddistone 

0.18 


Falmouth 

0.20 

BflEo^B 

Rotterdam I 

12.21 

18.21 

Drake's Island, Plymouth f 

0.17 

18.32 ) 

Plymouth \ 

0.17 

18.47 / 

Ay ranches 

0. 5 

18.S5 

Eaoowo 

11,38 

18.38 

St Maloes 

0. 8 

18.38(.50ft, 

Londonderry 

0.29 

18.59 

Tonga taboo 

12.20 

19.10 

Granville 

0. 6 

19'^1 

Pudyona 

IS. 1 

19.31 

St F>‘ancisco 

8. 8 


Cork 

0.34 

BRV^B 

Bristol 

O.IO 

BQb^B 

Barfleur 

0. 5 


Cherbourg 

0. {) 

20. 6 

Venus Pt. Otah 

9.38 

20.36 

. Mauritius 

20.10 

20.10 

Lizard 

0.21 

20.45 

Nootka Sound 

8.27 

20.47 

Guernsey 

0. 9 

20.54 

Pulo Condore 

18.5.3 

21. 9 

Calcutta 

18. 6 

21.11 

Suvchellcs Aim 

'.'0.18 

21.12 

Strom ness 

0.14 

21.1 4 

'New 

12.13 

12.55 

21.23 

23.54 

Honfleur 

0. 1 E. 

21.29 

Havre 

0. 0 

21.30 

S‘v/C0L>ra and C.> 
Gu-urdafui J 

20..30\V. 

21 30 

Caen 

0. 1 

21.31 

Ulictea 

10. 6 

f 21. .39 to 
21.42 

Iluahctnc 

10. 4 

21.55 

Shorcham 

0. J 

22. 1 

Foul Pt. Mud 

20.41 

22. 1 

Potany Bay 

13.55 

j 21. .05 or 
123.55 

St Valery en Caux 


22.12 

Mticao 

16.2(>VV. 

22.16 

St Valr»’y sur w^jtnmc 

0 , 6 E. 

22.24 

Dunn> 

0. 5\v; 

22.20 

Brighton 

0. 1 

22..31 

Dublin 

0,25VV. 

22.35 ! 

Abbeville 

0. 7 K. 

22 57 

Beachy Head 

0. 1 E. 

22.59 

Cowes 

0. 6W. 

2.3. 5 

Needles ... 

0. 6W. 

23. () 

Anholt 

0.47 E. 

2:M3 

Boulogne 

0. 6 

23.24 

HwtinKS A.. 

0. .3 

23.27 

Deal Castle 

0. 6 

23 .VJ 

Dover 

0. 5 

2.3.10 

Dengeness 

0. 4 

23.41 

Dieppe 

0. 4 

23.41 

{SSI 

21.28W. 

21.17 

2.3.18 
. 25 27 

Portsmouth 

0. 4W. 

23.19 
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Atlantic. Pacific. Tndian. 

Longitude- 

H. W.Gr. T. 


H. JC. 

n. M. 

Ostend ^ 

0.12 £. 

24. S 

Nieuport 

0.14 

24. 4 

Gravelines 

0. 8 E. 

24.22 

Aberdeen 

0. 9W. 

24.54 

Alderney 

0. 9 

25. 0? 

Bergen 

0.21 E. 

25. 9 

False Bay 

38.4SW. 

25.16 , 

Drontheim 

0.41 E. 

25.54 

liouen 

0. 4W. 

25.41 

Aberdeen * 

0. 9 

25.54 

North Cape 

1.48 E. 

26. 1 

Leith and Ldinburgli 

0.1 3 W. 

26.38 

Amsterdam 

0.19 E. 

1 27.11 

liulterdam 

0.18 

27.12 

London Bridge 

0. 0 

27.15 

Archangel 

2.36 E. 

27.24 

Bordeaux 

0. 2W. 

47.32 

Hamburg 

0.40 E. 

29.20 

Bremen 

0.35 E. 

29.25 

Antwerp 

0.18 E. 

30.12 

Scolt Head 

0. 3 

30.17 

Lynn 

0. 2 

30.43 

Hague 

0.17 

31.58 

[.icostoife 

0. 7 

34.23 

London BriOtre 

0. 0 

(39.45) 


It ma}' be immediately inferred fromihfiB cable, first, 
That the line of contemporary tides is seldom in the 
exact direction ot* the meridian, as it is supposed to 
be universally in the theory of Newton and of La- 
place ; except, perhaps, the line for the 21st hour in 
the Indwn Ocean, which appears to extend from 
Socotoru to the Almirnntcs and the Isle of Bourbon, 
lying nearl}' in the same longitude. Secondly, That 
the southern extremity of the line' advances as it 
passes tlie Cape of Good Hope, so that it turns up 
towards the Atlantic, which it enters obliquely, so as 
to arrive, nearly at the same moment, at the Island 
of Ascension, and at the Island of Martin Vaz, or 
of the Trinity. Thirdly, After several irregularities 
about the Cape Verd Islands, and in the West In- 
dies, the line appears to run nearly east and west 
from St Domingo to Cape Blanco, the tides pro- 
ceeding due northwards ; and then, turning still 
more to the right, the line seems to run N. W. and 
S. £., till at lust the tide runs almost due east up 
the British Channel, and round the north of Scot- 
land into the Northern Ocean, sending off a branch 
down the North Sea to meet the succeeding tide at 
the mouth of the Thamej. Fourthly, Towards Cape 
Horn again there is a g(W deal of irregularity ; the 
hour lines are much compressed between Soatb 
Georgia and Terra del Fuego, perhaps on account 
of the shallower water about the Falkland Islands 
and South Shetland. 

In the fiflh place, At the entrance of the Pacific 
. Ocean, the tides seem to advance very rapidly to 
New Zealand and Easter Island ; but here it appears 
to be uncertain whether the line of contemporary 
tide should be drawn nearly N. and S. from the 
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Gallapagos to Terra del Fuego, or N. E. and S* W* 
from Easter Island to New Zealand; or whether 
both these partial directiooa are correct: but on 
each side of this line there are great irregularities, 
and many more observations are wanting before the 
progress of the tide can be traced with any toler- 
able accuracy, among the multitudinous islands of 
the Pacific Ocean, where it might have been hoped 
that the phenomena would have been observed in 
their greatest simplicity, and in their most genuine 
form. 

Lastly, Of the Indian Ocean the northern parts 
exhibit great irregularities, and among the rest they 
aiibrd the singular phenomenon observed by Halley 
in the Port of Tonkin, and explained by Newton in 
the Pfindpia : the southern puts are only remark- 
able for having the hour lines o^contemporary tides 
considerably crowded between New Holland and the 
Cape of Good Hope, as if the seas of these parts 
were shallower than elsewhere. 

These inferences respecting the progress of the 
tides are not advanced as the result of any particu- 
lar theory, nor even as the only ones that might 
possibly be deduced from the table : thus the suppo- 
sition that the direction in which the tides advance 
must be perpendicular to the hour lines of contem- 
porary tides, is not by any means absolutely without 
exception, since a quadrangular lake, with steep 
shores in the direction of the meridian, would have 
the times of high water the same for every point of 
its eastern or western halves respectively, and there 
could be no correctly defined direction of the hour 
lines in such a case. But if any portion of the sea 
could be considered as constituting such a lake, its 
properties would be detected by a hufficient number 
of observations of high water, and the existing tabic 
docs not appear to indicate any such cases that re- 
quire to be otherwise distinguished than as partial 
irregularities. There may al6o be some doubt re- 
specting the propriety of the addition of 12^ hours 
that has been made to the time of high water In the 
north eastern parts of the Atlantic: but it scenes 
extremely improbable that the same tide should 
travel north easterly into the English Channel and 
into the Northern Ocean, and at the somq time 
westerly across the Atlantic, as it must be suppomd 
to do, if it were considered as primarily originating 
in the. neighbourhood of the Bay of Biscay ; on the 
other hand, the bending of the great wave round 
the continents of Africa and Europe seems to be 
very like the sort of refraction which takes place on 
every shelving coast with respect to the common 
waves, which, whatever may have been their primi- 
tive origin, acquire always, as they spread, a direc- 
tion more and more nearly parallel to that of the 
coast which they are approaching: and Uie suppo- 
sitions which have been here ^vanced respecting 
the succession of the tides in different ports, Jlllow- 
ing for the effect of a multitude of irregubirities 
proceeding from partial causes, appear to be by far 
the most probable that can be immediately infer- 
red from the table, at least In its present state of im-i 
perfection. 
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ScCTi IL— Of the Dtsiurhtng Forces that occasion 
the Tides* 

Since the phenomena of the tideSj with regard to 
itieir progress through the different oceans and scas^" 
as they exist in the actual state of the earth’s surface, 
appear to be too complicated to allow us to hope to 
reduce them to computation by means of aby general 
theory^ we must, in the next place, confine our at- 
tention to tlie order ip which the successive changes 
occur in any single port, and having determined the 
exact magnitude of the forces, tha? tend to change 
the form of the surface of the ocean at different 
periods, and having also examined the nature of the 
vibratory motions, of which the sea, or any given 
portion of it, would be susceptible, in the simplest 
cases, after the cessation of the disturbing forces ; 
we must afterwards endeavour to combine these 
causes, so as to adapt the result to the successive 
phenomena, which are observed at different times in 
any one port. 

Tukoiiem a. (*' E." — NIch. Journ* Jul, 1813.) 
The disturbing force of a distant attractive body, 
urging a particle of a Buid in the direction of the 
surface of a sphere, varies as the sine of twice the 
altitude of the body. 

The mean attraction, exerted by the sun and moon 
on all the separate particles composing the earth, is 
exactly compensated by the centrifugal force derived 
from the earth’s annual revolution round the sun, and 
from its monthly revolution round the common centre 
of gravity of the eurtli and moon: but the difference of 
the attractions, exerted at different points of the earth, 
must necessarily produce a disturbing force, depend- 
ing on the angular position of the point with regard 
to the sun or moon, since the centrifugal force is the 
.same for them all ; the disturbing force being con- 
stantly variable for pny one point, and depending 
partly on the difference of the distance of the point 
from the mean distance, and partly on the difference 
of the direction of the lumipary, from its direction 
with respect to the centre, or, in other words, on its 
parallax. 

It will be most convenient for computation to con* 
sfi^r both these forces, for a sphere covered with a 
Buid, as referred to the direction of the circumference 
of the sphere, which will differ but little from that of 
the iluid ; and it will appear that both of thekl|^ when 
reduced to this direction, will vary as the oroduct of 
the sine and cosine of the distance from the diameter 
pointing to the luminary, that is as half the sine of 
twice the altitude : for the difference of gravitation, 
which depends on the difference of the distance, will 
always vary as the sine of the distance from the bi- 
secting plane perpendicular to that diameter, and will 
be reduced to. the direction of the surface, by dimi* 
nishing it in the ratio of the cosine to the radius : 
and {f|!e effect of the difference of direction, will be 
originally proportional to the sine of the distance from 
the (Mameter, and will in like manner be expressed, 
vAen reduced, by the product of the sine and cosine ; 
aHn each force, thus reduced, will be equal, where it 
is greatest, to half of its primitive magnitude, since 
sin cos 45^=: Thus, the gravitation towards the 

1 


moon at the earth’s surface, is to the gravitation to- 
wards the earth as 1 to 70 times the square of 60 or ^ 
to 256 217 : and the former disturbing force is to the 
whole of this as 2 to 60^ at the point nearest the 
moon, and the second as 1 to 60| at the equatorial 
plane, and the sum of both, reduced to the direction 
of the circumference, where greatest, as 3 to 121 ; 
that is, to the whole force of tho earth’s gravitation, 
as 1 to 10 334 000 ; and in a similar manner we find, 
tlmt the whole disturbing force of the sun is to the 
weight of the particles as 1 to 25 736 000." Or, if we 
call the moon’s horizontal parallax p, and substitute 

^ for the distance^ the whole of the lunar disturbing 
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force in the direction of the surface will be 


3. 

2 ’ 70 


3 3 

=Trof’ 


or, if e be the moon’s zenith distance 


from any jjfoiot of the surface, sin cos a. 

Theorem BI The inclination of the surface 
of an oblong spheroid, slightly elliptical, to that of 
the inscribed sphere, varies as the sine of twice the 
distance from the circle of contact ; and a particle 
resting oA any part of it, without friction, may be 
held in equilibrium by the attraction of a distant 
body, [situated in the direction of the axis.] 

If a sphere be inscribed in an oblong spheroid, the 
elevation of the spheroid above the sphere must ob- 
viously be proportional, when measured in a direction 
parallel to the axis of the spheroid, to the ordinate 
of the sphere, that is, to Uie sine of the distance from 
its equator, and when reduced to a direction perpendi- 
cular to tl)c surface of the sphere, it must be propor- 
tional to the square of that sine ; and the tangent of 
the inclination to the surface of the sphere, which is 
equal to the fluxion of the elevation divided by that 
of the circumference, must be expressed by twice the 
continual product of the sine, the cosine, and the 
cllipticity, or rather the greater elevation, a, the radius 
being considered as unity: so that the elevations 
will also express the tangent of the inclination where 
it is greatest, since 2 sin cos 45°= 1 ; and the incli- 
nation will be every where as the product of the sine 
and cosine. 

If, thisrefore, the density of the elevated parts be 
considered as evanescent, and their attraction be 
neglected, there will be an equilibrium, when the 
elJipticity is to the radius as the disturbing force to 
the whole force of gravitation : for each particle, 
situated on the surface, will be actuated by a dis- 
turbing force teuding towi|l||s the pole of the spheroid, 
precisely equal and contrary to that portion of the 
force of gravitation which urges it in the opipositc 
direction down the inclined surface. Hence, if tho 
density of the sea were supposed inconsiderable, in 
comparison with that of the earth, the radius being 
20 839 000 feet, the greatest height of a lunar tide in 
equilibrium would be 2.0166 feet, and that of a solar 
tide .8097 : that is, supposing the moon’s horizontal 
parallax about 57', and her mass of that of the 
ea{th. 
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Thsorsm C. [ 6 ]. The disturbing attraction of 
the thin ahell^ contained between a # pheroidical liir- 
&ce and its inscribed sphere^, varies in the same pro- 
portion as the inctination of the surface, and is to the 
relative force of gravity depending on that inclina- 
tion, as three times the density of^^the shell, to five 
times that of the sphere. 

^ We may imagine the surface of the sphere to be 
divided by an infinite number of parallel and ^ui- 
distant circles, beginning from any point at which a 
gravitating particle is situated, apd we may suppose 
all these circles to be divided by a plane perpendi- 
cular to the meridian of the point, and. consequently 
bisecting tlie equatorial plane of the spheroid : it is 
obvious, that, if the elevations on the opposite sides 
of the plane be equal at the corresponding points of 
each circle, no lateral force will be produced ; but 
when they are unequal, the excess of the elevated 
matter on one side above that of the other side^will 
produce a disturbing or lateral force. Now, the ele- 
vation being everywhere as the square of the distance 
c from the equatorial plane, wo may call it ew^ and 
the difference, corresponding to aqy poitat of that 
semicircle, which is the nearer to the pole of the 
spheroid, will be 

x'+x'' is always twice the distance of the centre of 
the supposed circle from the Equatorial plane ; and 
tlie distance of this centre from that of the sphere 
will be cos if 4 be the. angular distance of the 
drclc from its pole; and calling p the distance of 
this pole, from tho equatorial plane of the spheroid, 
the distance in question will be cos 4 9t And 
x'+x":=:2 COS 4 and the difference 

is twice the actual stoe of the arb* 0 in the supposed 
circle, that isl^twice the natural sine, reduced in the 
ratio of unit to the radius of this circle, which is sin 


tion of the force acting in the common direction of 
sl^ $ is to the whole attraction at the same distance ' 
as sin 0 to 1 , so that the attractive force of any point 
of the semicircle will be 4 *e sin sin cos 4 ^in cos 
p, and its fluxion will be . as sin^'^^d^, of which the 
fluent is J sin cos or when j-cr, and 

sii \^4 '^ill express the effect of the disturbing at- 
traction of the semicircles, of which sin 4 the ra- 
dius, reduced to the direction of the middle point, 
of which the distance is 2 sin ^4 • reduction for 
this distance is as its square to 1 ; and for the diroc- 
tlon, as the^, distance to sin 4 » together makiog 
sin 4 
8 siu ^ J 4 * 

will be sin 4 cos p sin cos 4 


the ratio of 


and the ultimate fluxion of 


the force 
sin 4 
8 sin ^j( 4 ' 


- , ^ sin ^4 cus 4 - 14 . 

d4=2s4r — — i—^sin cospd4; but 
8 sin ^j4 


si||.4=^ sin cos i4> And the fraction becomes 
8 6in^cos^i4 , , , ji, 4 , . 

— — n 4=co» ’J4 co 8 4 =co8 ^44 (cos* 

44"***ti *44)^t:As *j4H“tJos ^44^^ cos*^ 

14— cos ”|4- Now, taking the fluent from 4=1^ 

to 4=180®, we have 2 y*' cos ^ 442 dJ 4 

andy^co. (Art. Fjluents, n.'Sfilr 

3 

3 4t 4 

S59) : the difference being ? • - =r 7 , whence the flu- 

4 1 

ent of tlie fojrce is found 2 scr sin cos px t X -1 call- 

5 n 

ratio or unit to me rauius 01 euw circle, wnicn is sin ^ ^ 2 

4 , reduced again to a ditccUon perpendicular to the “g th« denaity of the fluid - ; or, where it U great- 

equatorial plane ; whence sin 4. ini)/ coap: ' ” 

i *”fT ^ . w “ •*“ =*' 7 -* Ihe attraction of 

It follows, that, indifferent positions of the gravitating ^ * 5n 

particle, the effective elevation^t each point of the 
surface, similarly situated with rej^peetto it, Is as the 
product of the sine and cosine of its angular distance 
p from the equatorial plane, theotbet'quantitiea^con- 
cerned remaining the same in all positions. But the 
inclination of the surikee of the spheroid, as well as 
the original disturbing force, variea in the same pro- 
portion of the product of the sine and cosine of the 
distance p: consequently, the sum of this disturbing 
attraction and the original force will also vary as 
the inclination of the surflice, and may be in equili- 
brium with the tendency to descend iowarJs the 
centre, provided that the ellipticitjr be duly commen- 
surate to the density of the elevated parts. 

Now, in order to findille actual magnittidd of the 
disturbing attraction for a shell of given density, we 
must compute the fluent of 4 e sin MS sin- cos 4d4 
sin cos p, reduced first according to the distance 
and direction of each particle from the given gravll 
tating particle; and we must compare* the fluent with 

4 * 

the attraction of the whole sphere at the distance 

3 

of the radius or unity. But for the angle ^ the por« 


the .phere ittelf b|w, which i. to i — ai 

u O OK 


1 to 


3e 
5n ' 


and since the elevation e expresses also tlic maxi- 
mum of the relative force of gravity depending on 
the tangent of the Ihdination ('Ilieorem B), it is ob- 

3 € 

vious that the disturbing attraction -- must be 

Ott 


to 


the refative force 


e, as ~ to 5. 

n 


Corollary 1 . If ii=l, as in a homogeneous fluid 
sphere or spheroid, the disturbing attraction be- 

g 

comes and this attraction, together with the pri- 

mit|pe force ^ must express the actual elevation e, 

s' 2 S i 

m -e whence/=: -e, and e = r/,;|ering 

2.024 and 5-042 for the magnitude of the solar and 
lunar tides, when y=;.S097 and 2.0166 respectively. 
But this is obviously far from the actual state of the 
problem. 
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^ CoroUary S. Supposing nzzBA (See Joum* 2t« /• 
Apr. 1820), we have and c=^=g/; so that 

the height of the primitive tides of an ocean of watcr^ 
covering the whole surface of the earth, such as it 
ac'tually is, ought to be .91 1 for the solar, and 2.27 
for the lunar disturbing force: that isj supposing the 
sea to be without inertia, so as to accommodate it* 
self at once to the form of equilibrium. But, in the 
actual state of the irregularities of the seas and con- 
tinents, it is impossible to pay any regard to this se- 
condary force, since the phenomena do not justify 
us iq supposing the general form of the surface of 
the deean such as to give rise to it. 

Theorem 1). [HJ. When the horizontal surface 
of a liquid is elevated or depressed a little at a given 
point, the effect will be propagated in the manner of 
a wave, with a velocity equal to that of a heavy body 
which has fallen through u space equal to half the 
depth of the fluid, the form of the wave remaining 
similar to that of the original elevation or depression. 
lUustr. Ceiesl, JMccL 378. p. 318. 

Scholium. The demonstration of this theorem im- 
plies that water is incompressible, and that the pres- 
sure of each particle placed on the surface is instan- 
taneously communicated through the whole depth of 
tlie fluid to the bottom. These suppositions are not 
indeed strictly accurate in any cose, but they intro- 
duce no sensible error when the surface of the wave 
similarly affected is large in comparison with the 
depth of the fluid. A modern author, of celebrity, 
seems to have taken it for granted, that the pressure 
is propagated with the same velocity downwards and 
laterally ; at least, if such is not his meaning, he has 
been somewhat unfortunate in the choice of his expres- 
sions ; but there* seems no reason whatever, why 
water should communicate force more slowly when 
ir is perfectly confined, than ice would do ; and the 
divergence of the pressure of a certain portion of the 
surface of water, elevated a little, for example, above 
tlic rest, may be compared to the divergcfice of a 
sound entering into a detached chamber by an aper- 
ture of the same size with the given surface, which is 
probably small in comparison witli its direct motion, 
but equally rapidf and in both cases depending on the 
modulus of the elasticity of the medium. 

Theorem E. p], A wave oif a symmetrical form, 
with a depression equal and similar to its elevation, 
striking against a solid vertical obstacle, will be re- 
flected, so as to cause a part of the ^iface, at the 
distance of one fourth of its whole breadth, to 
remain at rest; and if there be another opposite 
obstacle at twice that distance, there may be a per- 
petual vibration between the surfaces, the middle 
point having no vertical motion. Nat. PA//.* I. p. 
289. 777. ' 

S^ium 1. The elevation and depression of a 
sphofoid, compared with the surface of the sphere of 
equal magnitude, exhibits a symmetrical wave in the 
sense of the proposition : and it is not necessary, that 
the diores should bo very rocky or perpendicular, in 
order to produce a strong reflection ; for, eveu the 
iribration of the water in the bottom of a common 
hemispherical basin is considerably permanent. 


Corollary 2. The vibrations of the water supposed 
to be contained in a canal, following the direction of 
the..equator, and 90^ in length, would be synohronous 
with the passage of a wave 180® in breadth, over any 
point of a canal of the same depth, and surrounding 
the whole globe. ** 

Scholium 2. It has been usual to consider the ele- 
vation of the tides, as identical with that of an oblbng 
' spheroid, measured at its vertex, and therefore as 
amounting to twice as much as the depression 
of 'tile same spheroid at the equator, cousiderod 
in relation to the mean height belonging to a 
sphere of the same magnitude : but, the> supposition 
is by no means applicable to the case of a globe, 
covered partially and irregularly with water, so that 
in almost all cases of actual tides, the elevation must 
be considered as little if at all greater than the de- 
pression, as far as this cause only is concerned ; 
there are, however, some other reasons to expect, 
tlmt the elevation of the great wave might oilen ar- 
rive at a distant port in somewhat greater force than 
the depre^iop. 

Theorem F. (^KJ. The oscillations of the sea 
and of lakes, cotistituting the tides, are subject to 
laws exactly similar to those of pendulums capable 
of performing vibrations in the same time, and sus- 
pended from points which are subjected to compound 
regular vibrations, of which the constituent periods 
are completed in half a lunar, and half a solar day 
l^or in some particular cases a whole day|]. > 

Supposing the surfuco of the sea to remain at rest, 
each point of it would become alternately elevated 
and depressed, in comparison with the situation in 
which it might remain in equilibrium ; its distance 
from this situation varying accordingeto the regular 
Jaw of the pendulum (see Theorem B) ; and like 
all minute vibrations, it will be actuated by forces 
indirectly dependent on, and proportional to, this 
distance ; so that It may be compared to a pendulous 
body remaining at rest in the vertical line, about 
which its point of sugpension vibrates, and will con- 
sequently follow the motion of the temporary hori- 
zon, in the same manner as the pendulum follows the 
vibeztion of its point of suspension, cither with a 
direct or a retrograde motion, according to circum- 
stancaSf which will be hereafler explained : the ope- 
ration of the forces concerned being perfectly analo- 
gous, whether we consider the simple hydrostatic 
pressure depending on the elevation, or the horizon- 
tal preMure, deriv^ from the inclination of the sur- 
face, or the diflerential force immediately producing 
elevation and depression, depending on the variation 
of the horizontal pressure, and proportional to the 
curvature, of the surface. It becomes therefore ne- 
cessary for the theory tides, to investigate 

minut^y the laws of these compound and compulsory 
vibrations; which, together with the resistances 
afiecting them, will be the subject of the next s^- 
lioD. 

Sect. the Effifcts of Resistance in Vibrating 

Motions^ Oihether Simj^e or Compound? 

Theorem 0. If dti;-f-ild«-f*^^dr-i-2)ivdr=:0; we 
have c =c ; h\e bejngz=l. 


Tides.. 
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Scholium. For the better understandioff of the 
mode of inveatigation which will be empTojed i^ 
these propositions, it will be proper t6 premise some 
remarks on the investigation of fluxional equations, 
by means of multipliers* A person, unacquainted 
with the language of modem mathematicians, would 
naturaNy understand, by a criterion of integrabilt- 
ty/' some mode of distinguishing an expression that 
wo'ild be integrated, from one that was untractable : 
while, in fact, this celebrated criterion relates only to 
the accidental form in which the expression occurs, 
and not to its essential nature. If we take, for in* 


p=s-~ =s-g ; and, lastly, 
AD^B 


Stance, the well known case of the fluxion of hl< 




ilia:— hij/, we 


, • dj? 
have — 

X 


and making 


dy ydjr-^fdy 

T" ’ 

this=0, wc have also ydx — ; anj this expres- 
sion no longer fulfils the conditions of integrabilit]^, 

until we multiply it again!^ by and restore it to 

xy 

its perfect form. The direct investigation of such a 
multiplier is generally attended by insuperable diffi- 
culties; and the best expedient, in practical cases, 
is to examine the results of the employment of such 
multipliers, as are most likely to be concerned in the 
problem, with indeterminate coefficients, and to com- 
pare them with the equations proposed. In common 
cases, the finding of fluents, ^hen only one variable 
quantity is concerned, requires little more than the 
employment of a Table such as tnat of Meier Hirsch, 
or that which constitutes the Article Fluents in this 
Supplement ; ^d the demonstration of the truth of 
the solution is in general furnished at once, for each 
case, by taking tlie fiiixion of the quantity inserted 
in the Table as the fluent : but for the separation of 
different variable quantities, where they are involved 
with each other, the employment of proper multi- 
pliers is one of the most efiectual expedients ; and 
it is still more essential to the ielution of equations 
between fluxions of different orders, or their coeffi- 
cients. Such equations require in general to be 
compared with bo^ic multiple of the exponi^ial 

quantity which affords fluxions of successive 
orders, that have simple relations to each other, 
especially when d^ is considered as •constant, * The 
multiples of sin C7, and cos C/, are also very useful 
in such investigations, and for a similar reason ; but 
the solutions that they afford are commonly less 
comprehensive than the former; 'though they are 
often simpler, and more easily obtained. . It is not, 
however, necessary that the exponent of the multi- 
plier should flow uniformly^ aa wHI appear from the- 
first example of a problem which has been solved by 
Euler in his Mechanici : the subsequent examples 
will possess somewhat more of novelty. 

• 

Denumtlratiott- The fluxion .of e** (w+ju-ff) is 
® "* (di«4-7id<+(>ra>+ K/»+n9) d.)=:«”*dw+(/)+n;) 

fit 

cb+xd«dj-f ftfvds) ; and comparing with this e (do 
4.ifds-i-J!7sdj+Dwds), we have n=sD, npszBp and 


urn 

, AD^D 


; consequently the fluxion of e' 




(*+§' 

'm- ) is equal to nothing, and that quantity 

is constant, or equal to c. * 

Example. Let the given equation be that of a cy- 
cloidal pendulum, moving with a resistance propor- 
tional to the iquare of the velocity, or -f 
^ ds* 

^ d?”°‘ * 

Scholium % The space s being supposed to begin 
at the lowest point , of the curve, the fluxion ds is ne- 
gative during the descent on the positive side, and 
the force dds is consequently negative, and equal, 
when there is no resistance, to Bs, B being a posi- 
tive coefficient, equivalent, in the case of gravitation, 

to ^ory, I being the length of the pendulum, and 

g the descent of a falling body in the first second. 

coefficient •— D is negative, because the resist- 
ance acta in a contrary direction to that of the force 
. Bs, as long as t remains positive, and coincides with 
it on the negative side. But in the return of the 
pendulum the signs are changed ; so that the Equa- 
tion can only be applied to a single vibration ; since 
the two forces in question oppose each other in the 
same points of the curve in which they before agreed, 

^ ds* 

while the square ^ must always remain positive. 

Solution. If we multiply the given equation by da, 

ds* 

and make the square of the velocity, or vvstvs 

di* 

we have Z)^d.=: 05 :Jflw+J?jide— 

JDwd#, and’ 2B4ds-.-2Dtvda=:0; which, com- 
pared with the theorem, gives us 0 for SJ? for B, 
and— 21) for D; and the solution becomes 

( B B \ ^ 

=B*+2l)5.+ 


B 

2DD' 


ct ^ ; and if vtxxO when sr:X, we have^X-f- 
ce szO, or, putting jjX +52^)=^' 


ahd csr— jSe' 


-SBx 


/3 being also =: 


if 7=1 + 


Wc may also substitute ^ a for X-^^a, and 


S=— j 9 Ss®°<— will become » 
B . B 






D^WD 




2Z>»). Now =s 1 2DV— + 
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§iytf* and (1 +2m) = J +22)X-- 

2D«r— 4Z)»X« + 2DV + 4Z>’X(i*— DJV — . . . ; 

whence (22)* — 22) (^ff) + 42 )*X<r — 

2D*ff . . . ) = g-^Q (4D*X(r— 22)V— 42)'’>.«* . . . ) 

=2) {2Xff— 7** + |2)7«* ~ ^D*7''*+ • • •)• 

Corollary 1. From this solution we obtain the 
point at which the velocity is greatest ; and, by re- 
versing the equation, wc may also find the extent of 
the ivibration. For when dw=:0, we have Bsdss: 
/Jtuda, and BszzDw, which is the obvious expression 
of the equality of the resistance to the propelling 
force. Putting the greatest value of torziXy and the 

corresponding value we have 


2Dt B 


B 




= since B^zzDit, and^jjjy^ss— ce = 


^IDD 


By 2D(c^9i) , 1- 8/>(c— X) , 

e : whence -=c , and 7= 

2DD 7 ' 

^2Dix-t) . consequentJy hl 7 = 2 D (X— «) = W(l+ 

HDX), and 2De = 2J)X — hi (1 + 2 DX)j and g = 

£2J^x3+ . . . ^ =DX*-|2)*X* + . . . 

And since x= we have *s=g~g(2jDx.— hl[l+ 
2 Z)X]). 

Lemma. For the reversion of a series^ or of a finite 
equation^ if z:=zax+bx^+cjfi+ * • we have «=;*z— 
b 2 / 2 "*— nc - 5b^ — 5abc+a^d ^ 

— z S — ■ ■- Z 

1 2 1 fl6*c+6fl*M + fifl V— 

■* • • * 

The proof of this well known formula is the most 
readily obtained by means of a series with indeter- 
minate coefficients, such as z=i4z+flz*+ • . which, 
by actual involution, and by comparison with the 
proposed series, will give the required valiiel of the 
coefficients, as expriissed in this Lemma* 

Corollary 2. When fr=o, we obtain from its value, 

2 

divided by Be, the equation 2 X =5 ytr— -Dys*-}- 
gD*7*’— . . . : and by reverting' this teriei, we have 


this diflbrence being abo^; to that the dltplaCeoent . 

O 

3 

of the point of greatest velocity is of the diffisrence 

o 

of the successive vibrations. 

Scholium 2. If K be the value of w when Dm 
would be equal to the force of gravity, and DKzsBl 

s=2g, we have 2)=^, or //being the height from 

which a body must fall to acquire the velocity 

since Kzz^gH, and 

Scholium 3. It is natural to imagine that wc might 
obtain the time from the equation expressing the ve- 
locity in terms of the space, if we merely expanded 

the value of Into a new series, by means of the 

Newtonian theorem : but^the fluents thus obtained 
for the expression of the time are deficient in conver- 
gcncy ; and a similar difficulty would occur if we ex** 
pressed e in terms of m by reversing the series, and 
divided its fluxion by ,/u). The ingenuity of Euler 
has, however, devised a method of avoiding these in- 
conveniences, by supposing the time to begin at the 
point where the velocity is a maximum ; and it will 
be necessary, in this investigation, to follow his steps, 
with some slight variations. 

Corollary S. In order to find the time of vibra- 
tion, we take s— f!l=r, and V— tu=z, then f=:r-fc, e 

^ B -.2DU« 
’’’*®~2DD^*“^' 


ssX^C- 




*+l?2 


. . . ; the difference of the arcs of descent and ascent 

''being -DX*, and the difference of two successive vi> 
3 

, g 

bratioDS when the resistance is very small ; 
3 


Tidttv 


8DC«+r]), and * beiogs^f, 

"^202)**^*”**^**^’ 
e (f— X)sr^ and—* becomes 2)*^ 

r^+ • ••) =§-4'-ba^b»’_ . . . 

|DDr»— iD2)*f* and 

2 ] 

+ . a . In order to reverse this se*- 

3 y 

ries, we must put and v ss Ay + By^+cy* + 

. . a , and by substituting the powers of this series 
' for those of r in the value of 

-i- . . . , we find Asl, bs=— ^p, c=;|p*— ; 

8 

and fsy— iDy+^Dy— .... 


Hencp drssdy— 
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4 * ' * * > fluxion, divided 


. 3 

b/ the velocity o=:jy(x— -2), will be the fluxion of 

,• - j X ^ ^ , , dz 

the time; or, since d^sz 

dz 


1 d« 


n dz . 


2>* ^ zdz 
1 . 2s 

ijB ” ““ T 


SBV(*~*) 

. . . : and the fluent bcicomei tzz 
2^ ,, . . 


(i* 


arc u sin 


2s 


the equation is permanently applicable to the sue* 
cessive vibrations. ThuSj in tl)e second descent, on 
the negative side of the vertical line, Bs being nega- 
tive, and — s becoming nearer to 0 , the fluxion df is 

positive, and is of a contrary character to Bs, 

as it ought to be* 

Solution. Since uud «= 

^A:sfz^^A* — B), it is obvious that the two radi- 
cal quantities will be either possible or imaginary, 
accordingly as is greater or less than B. 

Case I. If A^ is greater than 40, the resistance 
being very considerable, the solution becomes 


... j the value pf 5 )>) 


which, taken from eaOtossx, is 2-^— ssc; and the velocity e=— 

the ascent of the pendulum, the coefficients p, r, 

. • . , B, D, . . . , will change their signs, and the va- 

lue of t will be + gv* + • • • • 

the sum of both being + ^•*^+ ...» Vhich 
J tS biiiJJU 

is the time of a complete vibration, and the differ- 
47J ^ . 

cnee 


80' 


to the time . 

v" 

Theorem H. 


If we now roako r negative, for 

and if tlie velocity be sup- 
posed to vanish when #=X, and tr:0, we have o= 
0)X— *0— >4'^— 0)X— c^ 
Cofollary 1 . Hence it appears that such a pen- 
dulum would require an inhnfte time to descend to 
the lowest point, since the velocity cannot have a 
finite value when s vanishes, the exponential quanti- ' 
ty never beginning negative. 

Scholium 2 . The coefficient 0 may also be writ- 
ten, for an actual pendulum, as measured in English 

feet, y, or if we call g the descent of a fall- 
ing body in the first second, which however, de^ 
noted, in the works of some authors, by or even by 

Jg, If we make ~+ 'yj=zO; when *:=/, the force 


The eficct of the resistance on 


the whole time involves, therefore, only the second 
and the liigiier powers of the coefficient of the re- 
sistance J ) ; and it also disappears with the arc, as 
X, the square of the greatest velocity, becomes in- 
considerable with respect to the velocity itself, and 




df 


dr 


being 


constant, we have e (d5+a.fdr)=c ; m being=:4/f 
±-V(M®— and a=zJ^qi^(J^V..0). 

* fw/ 

Demonstration. The fluxion of e (ds-f-asdr) 

is +fld«dr+(mds+o»ifdr)dr)=e”*^(d*j 4 - (o-j- 

m)dsdr-|-amsdf^); and, comparing this flUkion with 
the proposed equation, we have, for the coefficients, 

g 

a^mzizA, and amz=B; whence |-ui = i9, m*— - 

m 

Amz^ — 0 , fl)/and a=zlAzr: 

Example. Let the equation proposed be that of 
a cycloidal pendulum, vibrating witli a resistance 

proportional to the velocity; that is, 


dr 


0^=0. 
Scholium 1. 


The resistance is here adequately 
expressed, in all cases, by the term A^^ so that 


lows, tMt when A^zz^B, which is the time of the 

possibility of alternate vibrations, ^ud 

the resistance becoming equal to the weight when 
the body has fallen freely through one eighth of the 
length of the pendulum. 

Case ii. Supposing now the resistance to be more 
moderate, and \A^ to be less than 0 , and making 


667 

Tide. 


becomes such^at — d*ss3Scb*, imd-~^= 32, 

dr 

which is the true velocity generated by such a force 
in a second of time. Supposing k to be the velocity 
with which the resistance would become equal to 

• . . . - - 32 dtf 

the we]ghl;j..we must have, for A ^ 9 In order - 

that the force represented by A mqr become equal 
to that of gravity, and : end if h be the 
height from which a body must fall to gain the ve- 
locity h, since A= Hence it fol- 
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ire shall have V(— ^)= *{„ extent of the arc of vibraUon jex, we have j = . J***, 

V^C; the solution of the equation, j5+^Tr+ , ^ 4 v 

“* “ . cos Ctf 1 +;^^ I ; cos Ct being also, in this case, 

Bisro, will then be d d 

j^=0; whence, by taking the two differ. ^ 8CC SBSAA ^ AA 
eiit values in fluccesfiion. and addins together their ^ SCC^AA ^B^^AA SB— A A 


eiit values in succession, and adding together their 

( hAtr 


SCC+AA’ 

^ sponding to the verse sine of the time - or to the 

(dr-f* Si.'t' 


m+‘- 


— V—ic/ J—ict 


2 


-i. . . 


V'— 1 = ■ 2 


VIITC* J)=<» ; or, since 

(^+M*)+ 




Cs=ce • Now the imaginary 


—A 

arc , in the circle represented by Ct. 

^ Corollary 2. It follows that both v and .r must 
vanish continually at equal successive intervals, when* 

—A 

ever ta C/zs’—j, , and when cos CteO, respectively ; 

the descOnt, to the lowest point, will therefore occii- 

A 


* ■■ ■ aJ ' — • —WWW" wBw ■ lip* — — ^ ^ 

2V— 1 . e , V. Py Ihe time corresponding to 7+ and the sub- 

exponential quaniities, thus combined, are the well 4 2C 

known cxnressions for the sine and cosine of the arc ^ ^ A . * r *1 

Cl, {Eknu Illusir. § 358) ; and the last equation may sequent ascent to : the extent of the vibrn- 

be written thus, cos Ci sin Ci Ciz:^ tions being always proportional to e • 

j Corollary 3* The greatest velocity must take 

whence 


ce 


^iAi 


d>r 

place at the point where W^~+i?A*=:0, and//Cta Ct 
B^hAA 


This fluent, if i were made to begin or ta and cot CV- 


cos Ci ^. -rg 9 

when v=0, would only afford us such expres- jq ^ 

sions as have hitherto been found intractable ; neglect A-, cot C/— ^^=zcos Ct 

but nothing obliges us to limit the problem ^ 

to this condition, and it is equally allowable to _ nearly, 

make the time t begin when v^^As, the corre- g ^ ^ 

sponding value of s being called g, then Corollary^, The diminution of the successive vi* 

v=i-4c c , consequently c— 0. The equation w 5|.j|t|Q„g jj expressed by the multiplier c'^^'^^hicli, 

then become — ^ g^dfrzOj whence hlr 


cos 


when C^=:2w, the wholc^ circumference, is 1 — -^-v, 

G 

and or is the diminution of the value of 


~hl CM Ct=c'-4A=hljjj^^and ^ = 

e \ or s=:cos Ct,e ; and, when, <=0, s = , when the pendulum returns to the place from 

^ ^ n which it first set out, that is, the difference between 

e =g ; consequently -= cos CU = cos U vibrations, each corresponding to 

^l—iAt+^AV—g-AV+..»^' But, since f;= a semicircumference, an4 this difference is to^«, 

— ds CV.dt-f it follows that v must or ^o displacement of the point of greatest 

sin^ , . I . . velocity, which measures the greatest resistance, as 

vanish whenever CjjjCt+lil— 0, or when taC^... ^ 1^ ^ 3*1416 to 1. We have seen that, for a 


resistance varying as the square of the velocity, this 
that is, in the first instance, very nearly when proportion was as 8 to 3, or -as 2.667 to 1. 

CofoUdry 5 * If the pendulum be supposed to vi- 
^ -y| . -il A \ aa A ^ second, the unity of time, the diminution 

^“2^* ^ ^ vibration will be I A x 2.\, and 
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Set. the extent of the arc will be reduced from 2X to 
c 2X ; so that if we make e ^ zsM, we have 

hliVi= — i^A, and A=^‘h\ ThuSj if in an hour 


the supposed motion^ and the velocity, instead of Tldei. 
sin X, becumes — cos x, or 1— cos or; so that the 
space, instead of 1— cos x, is x — sin x, which, at 

the end of the semivibration, is instead of 


COB a?=l, the space described by the simple pendu- 
lum, which is equal to its length. 

Scholium 5. There is a paradox in the relations 
of the diminution of the vibration to the distance 
measuring the greatest resistance, wiiich it will be 
worth while to consider, in order to guard ourselves 
against the too hasty adoption of some methods of 
approximation which appears at first sight unexcep- 
1? not r tfn iA 2 \^ m itx The pendulum, if it set out from a state 

"-“7 — 4" ; — V" V J of rest at the point of greatest resistance, would per- 

( AA\ / AA\ ^ vibration to the extent of double the distance 

1——^ 1 — — L ) ; the fraction ^ 

^ ^ \ ^ of that point, or ^he initial force being mea- 

sured by that distance. Now, when the resistance is 
very small, its magnitude may be obtained without 
sensible error from the velocity of the pendulum vi- 
brating without resistance at the corresponding part 
of the arc ; and the velocity may be supposed to 
vary as sin C/, and the resistance, in the case of this 
proposition, as sin Ct or sin x also. Hence it may 
be inferred, by means of the Lemma, that the whole 

diminution of the space will be to as w to 1, or 

V " 

A 

that it will be equal to -jj.rr'K, wiiich has already 

been found to be the actual difference of two suc- 
cessive semivibrations. The accuracy of this result, 
however, must depend on the mutual compensation 
of its errors ; for the approximation supposes, that if 
the resistance vanished at the lowest point, the sub- 
sequent retardation would be such as to diminish the 
space by the effect of the diminution of the velocity 
acting uniformly through the remainder of the vibra- 
tion, while in fact the diminution of the space from 
this cause would be simply equal to a part of the 
arc proportional to the diminution of the velocity ; 
since the arc of ascent is simply os the velocity at 
the lowest point* Hence it is obvious, that the ef- 
fects of the resistance are too much complicated 
with the progress of the vibration to allow us to cal- 
culate them separately ; and, accordingly, when the 
resistance is as the square of the velocity, or as stn^x, 
tlie. diminution of the velocity is expressed by ^x — 
sin cos X, and that of the space by ^ sin^j:, 
which, ot the end of a vibration, becomes in- 
stead of w, that is, since the distance of the point of 
greatest velocity is here 2.467 

DX*, while the more accurate mode of computation 
has shown that the true diminution of the space is 
2.667 (Theorem G.) If we chose to pursue 
the mode of approximation here suggested, with ac- 
curacy, it would be necessary to consider the resist- 
ance as a periodical force acting on a pendulum ca- 
pable of a synchronous vibration, as hereafter in 
Theorem K» Schol. 1* 


tlie vibrations were reduced to -of their extent, which 

is rather more than appears to have happened in any 
of Captain Kater’s experiments, we should have N 
2 1 

z=S600, and Af whence A = X .4054651 
=.00022526, and ^=.000 000 050 75 ; and since 


being on1y=:.0U0 000 000 65 ; or about one second 
in l600 millions ; that is in about 50 years* 

Scholium 3. Although the isochronism of a pen- 
dulum, with a resistance proportional to the velocity, 
was demonstrated by Newton, yet Euler appears to 
have failed in his attempts to carry the theory of such 
vibrations .to perfection; for he observes (AiccAea. 
n. p. 312), Etsi ex his appareat, tempora tarn es- 
censuum quam descensuum inter se esse aqualta^ tamen 
determinari mm ptHest, quantum eit iempus sive de- 
sceusHum sive ascensuum : neque tiiam tempora de* 
scensuum ct ascensuum inter sc possunt compararL 
^Eqnatio enim ralionem inter a et u dejiniens iia est 

. da 

oompUcata, ut ex ea clemenium ^^niporw— , per ««f- 

cam variabilem non possit exprimi. 

Scholium 4. In confirmation of the solution that 
has been here proposed, it may not be superfluous 
to show the truth of the result in a diflurent manner* 


mt 


cos 


Taking s^ge cos C7, we have 
Ct—C sin Ct), and = (m* cos Ci—Cm sin 

CV—Cm sin cos Ct) \ whence 

cos C/— 2Cw sin cos Ct+Am 

cos Ct — AC sin Cr-J-W cos C/)=0, and (m* — C*-f- 
Am + B) cos Ct — (^2Cm+AC) sin C^=0: an equa- 
tion which is obviously true when the coefBcients of 
both its terms vanish, and 2Cfii= — AC, or m=:j,A ; 
and again JW*-— 

IA^> The former mode of investigation is more gene- 
ral, and more strictly analytical | but this latter is of 
readier application in more complicated cases, and 
it will hereafter be further pursim. 

Lemma. If a moveable body be actuated conti- 
nually by a force equal to that which acta on a given 
pendulum, the body being in a state of rest when 
the pendulum is at the middle of its vibration, the 
space described in the time of a vibration will be to 
the length of the pendulum as the circumference of 
a circle is to its diameter. For the force being re- 
presented by cos Ct, or cos x, for the jpendulum, it 
will become sin x with regard to the beginning of 
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Thbohxm J. If Af wn Ft=zO,wc may 

4 Q 
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Af 


FF-^B 


the equation by talcing 
sin Ft. 


tides. 

s = sin 


ds 


Demonstration^ The val uc of j liere assigned gives us * 
cos CO* and 


-Zr sin 




MFF 


dds 


-f- 


FF^B 
MB 


sin Ft; so that — +jBtej5 sin ^jBt 


FF—D 
MB— MFF 


sin Ft—B sin sjBt^ 


MFF 

'FF—B 


sin F/= 


8inF/= — Zf sin Ft. 


FF-^B 

Corollary 1 . in order to generalise this solu- 
tion, we make szza sin iJBt+fi cos JBt^y sin Fl+ 
£ COS Ft, we may take any quantities at pleasure for 
a and j3, according to the conditions of the particu- 
lar case to be investigated ; but f must be sio ; that 
is, the motion will always be compounded of two vi- 
l)rationS| the one dependent on the length of the pen- 
dulum, or on the time required for the free vibratiooj 
indicated by j^Bt, the other synchronous with Ft, 
the period of the force denoted by M ; the latter only 
being limited to the condition of beginning and end- 
ing with the periodical force. 

Corollary In the same manner it may be shown 
that the addition of any number of separate periodi- 
cal forces, indicated by the terms M' sin F*t, M" sin 
F'7, . . will add to the solution the quantities 

FF^ ®‘" Wf^^b ®'" 

Example 1 . Supposing a pendulum to be suspend- 
('d on a vibrating centre, and to pass the vertical line 
.It the same moment with the centre, we may make a 
M 

and /3=0, and j=z ^ 7 ; — - sin Ft only ; the vibration 

being cither direct or reversed accordingly as F is 

32 

less or greater than JB, or than V — 1 which deter« 

mines the spontaneous vibration of the pendulum. 

Example 2. But if the ball of the* pendulum be 
supi) 08 ed to begin its motion at the moment that the 
centre of suspension passes the vertical line, we must 

M 

make (sin Ft— cos jBi ) ; and the subse* 

(|ucnt motion of the pendulum will then be repre- 
sented by the sum of the sines of two unequal arcs 
in the same circle ; and if these arcs arc commensu- 
rate with each other, the vibration will ultimately ac- 
quire a double extent, and nearly disappear,' in a 
continued succession of periods^ provided that no re- 
sistance interfere. And the consequences of any 
other initial conditions may be investigated in a man- 
ner nearly similar: thus, if the time of free vibration, 
under these circumstances, were of the periodical 
time, the free vibration, in which the motion must be 
supposed initially retrograde, in order to represent a 
state of rest by its combination with the 6xed vibra- 
tion, would have arrived at its greatest excursion 


forwards, after three semivibrations, at the same mo- Tides, 
ment with the fixed vibration, and af\er three com- 
plete vibrations more would be at its greatest dis- 
tance in the opposite direction, so as to increase 
every subsequent vibration equally on each side,, and * 
permanently to combine the whole extent of the se- 
parate arcs of vibration. But in this and in every 
other similar vibration, beginning from a state of rest 
in the vertical line ; that is, at the point where the 
periodical force is evanescent, the effect of the free 
or subordinate vibration with respect to the place of 
the body will obviously disappear whenever an entire 
number of semivibrations have been performed. 

Corollary 3. The paradox stated in the fourth scho- 
lium on the last theorem may be illustrated by means 
of this proposition, and will serve in its turn to justify 
the mode of computation here employed in a re- 
markable manner. It has been observed, $n Nichol- 
son's Journal for July 1813, that the mode of inves- 
tigating the efiects of variable forces, by resolving 
them into parts represented by the sines of multiple 
arcs, and considering the vibrations derived from eacli 
term as independent in their progress, but united in 
their effects, may be applied to the problem of a pen- 
dulum vibrating with a resistance proportional to the 
square of the velocity ; and that for this purpose the 
square of the sine may be represented by the series 
sin *jr=:.8484 sin x — .1696 fdn 3x — .0244 bin 5x — 

.00813 sin 7x — .0029 sin gx — .0013 sin II a; — .... 

Now, if we employ this series for resolving the resist- 
ance supposed in theorem G into a number of inde- 
pendent forces, the greatest resistance being mea- 

A A 

sured by .8484^^X for the part 

supposed to be simply proportional to the velocity. 


SASiff-^Xfor 

JD 


whence, from theorem H, we have 
the corresponding diminution of the vibration ; that 
But it has been observed, in tlie 


2.6653 -^X. 


preceding corollary, that the place of the pendulum 
will not be at all a&.*cted by any subordinate vibration 
after any entire number of complete semivibrations ; 
and the slight effect of the velocity left In conse- 
quence of these subordinate vibrations may here be 

safely neglected, so that 2.6653 may be consi- 

dered as the whole effect of the resistance with respect 

to the space described, which differs only by --of 

the whole from 2.666 the result of the more di- 
>JB 

rect computation of theorem G. 

Scholium* An experimental illustration of the ac- 
curacy of the theorem may bo found an the sympa- 
thetic vibrations of clocks, and in that of the invert- 
ed pendulam> invented by Mr Hardy, as a test of the 
steadiness of a support; for since the extent of the 

regular periodical vibration is measured by -» 

r r—li 
in 
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it {^evident that, howefar amall the quantity of M 
may be, it will become very coniiderable when di« 
vided by FF — J9, as F and sfB approach to each 
other ; and accordingly it is obsenfM, that when the 
inverted pendulum ia well adjusted to the rate of a 
clock, there is no pillar so steady as not to commu- 
nicate to it a very perceptible motion by its regular, 
though extremely minute, and otherwise impercepti- 
ble change of place. 

Theorem k. In order to determine the ^ct of 
a periodical force, with a resistance proportional to 

the velocity, the equation, ^ 

G/=0, may be satisfied by talqpg s=at in cos 

(GG =: )iV+ jAaG ' •*“ 

( arc ta -) =^^j^aQ_ji2*+AAGd)‘"^ 


Since tea sin Gt+fi cos Gi, — =::aG cos G^ — 

as 

0G ain Gt, and ain Gt~~^G* coa G/=-. 

GH : consequently the equation becomes (i^— G*) 
(a sin G/-f-p cos Gt)-^dLAG C09 Gt~QAG sin Gt-f 
M ain 67=0, and (B-^G‘^) a — /iAG+M==0, and 

(0^^'-)6+aAG=:O; whence ^ =; also/3= 

. (GG—B)M 

consequently “=- ((iG—By+A*G* ’ 


Cui r ^r-^A AG ii ^’”^^ .in (Gi. 

+ arc =V(a*+|3*) sin ^Gf^-arc ta 


TkleB. 


B—GG\ 

^AiTr 


Scholium 1. Supposing B to approach very near 
to G*, a case very likely to occur in nature, be- 
cause the effects which are produced, where it Is 
found, will predominate over others, on account of 
the minuteness of the divisor ; we may neglect the 
part of the denominator (G*— Z?)*, in comparison 
with AfG*, and the coefficient determining s wili 
M 

then become the extent of the vibrations be- 


ing inversely as A the coefficient of the resistance; 
and, indeed, when the whole force of the periodical 
vibration is expended in overcoming a resistance 
proportional to the velocity, it may naturally be 
imagined that the velocity should be inversely as the ' 
resistance. It follows also from the proposition, 

AG 

that in this case the arc ta approaching to 


a quadrant-, the greatest excursions of the periodical 
motion and of the free vibration will differ nearly one 
fourth of the time of a complete vibration from each 
other. 

Scholium 2. Since s is a line, and B its numeri- 
cal coefficient, making it represent a force, and since 
sin Gi is properly a number also, the coefficient M, 
both hero and in Theorem J, must be supposed to 
include another linear coefficient, as ih, which con- 
verts the sine into a line, to be added to s, the dis- 
tance from the middle point ; that is, M must be 
considered as representing Dfif in which is the 
true extent of the periodical change of tiie centre of 

suspension, and £= as in other cases : so that 


”'^^ {GG—li)*+A*&' And tiBce, in general, if 

&=ta D, sin x+b co% sin («+b); sin 

(jrq-B) being = sin x cos B-f- sin b cos xxz cos B 
(sin :r+ta b cos .r), and therefore sin x+ta b cos te 

8in(jr+B)V(l+i*): 
it follows that a sin Gt+^ cos G/ssa ^sin Gi 

+ «ct. f) ✓(l+^) i uri .v(l+®)= 

M 


^{iOG-oy+A^G*)" 

ConUarjf. ff we put Af cm Gt iutend of M ria 
Gt, we iihaU have «ss«' mu Gt+fi' coa Gt; «l being 
AGM 




XGG— B)*+^G*) 


andA's—ns: 


>« • „„ . MI 1 , 

M ia = f.o=S8y,and/«-=rg^MA 

Corollary, In order to obtam a more general so- 
lution of the problem, we may combine the periodi- 
cal motion thus determined with the free vibrations, 
as computed in Theorem H, the different motions, 
as well as the resistances, being totally independcni: 
of each other ; but the most interesting cases arc 
those which are simply periodical, the free vibration 

gradually diminishing, with the multiplier and 
ultimately disappearmga 

Theorem L. If there are several periodical 
forces, the equation, 

N tin Fi+ . . .=sO, may be satisfied by taking s=n 
ain Gi+P cos Gt-|-a^ sin Ft+fi' cos jF/+...=: 

V(CG'— 5]*+il*G*) ** 

"^^aF-Sy+A'P ). "" *• b^ff) 

+ Wn. 
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• For, the equations expressing the space described 
being simply linear, the cliflTcrent motions and resist- 
ances are added or subtracted without any altera- 
tion of the respective relations and effects. 

Scholium. A free vibration may also be combined 
whh this compound periodical vibration, by means of 
Theorem H ; but it will gradually disappear by the 
effect of the resistance. 

Lemma. For the addition of the arcs a and 4, be- 
ginning with the well known equation sin (o=±z&)= sin 
a cos 6+sin h cos a, we have, by addition, sin 
4 sin (a — b):z:2 sin a cos h, and sin a cos 6= J sin 
(/i4f>}48 sin (a — b): then if cr:&490°, cos bzs 
sin c, whence sin a sin ein (/i-f e^ 90*)4 J sin 
(a..c490'^): hut sin (i490®)= co® ^ 
(s 7-^90°)= — cos j: ; consequently sin a sin cos 
(a — c ) — J cos (ff4c) ; again, if cz=a — 90®, cos c=z 
sin a, and cos c cos 6=} sin (a+b)+^ sin (a— 

J ein (c490®4^)4b ^*n fc490®— &)=i cos (c+b) 
+ ^ cos (c^b). Also, since cos a cos /js=^ cos 
(a-j~b)+f cos (a — 6), and sin a sin hzzf cos {ja — b'S 
— i cos (a+b\ we have, by subtraction, cos (n4^) 
z=: cos a cue b — sin a sin and, by addition, cos 
(a — A)=: co8 a cos &4 sin a sin h. 

Corollary. If a4^=<^ ^nd a— cos c-)- cos d 


^ c 4 rf c — d 

=2 cos cos 


and cos d — cos c=2 sin 


c4d c— , . . • f /> • a4^ 

-^cos - I also sin o4 sin 0=2 sin - cos 
2 ^ « 


and sin a— sin hz=. sin <14 sin ( — 6)=2 sin 



Theorem M. The equation, §'+■< 5?+*+ 

R «n Ft sin Gt^O may be solved by taking es:a 
sin (t /’ — ^ sin (CF+CJ+ 9 ) J * being 


jL« 




JK 

^{l(F+Gy^jiy+A\F+GYy^- 

, and js arc to ’ 

P'or since sin Fi sin 0/=^ cos (JP— j cos 

(F+G)l, the equation becomes 

R co8(F+G)i+iR cos (F — G )/=0 1 whence we ob- 
tain the solution by comparison with Theorem Kand 
its corollary. 

Sect. IV. ^Astronomical Determination qf the Pe- 
riodical Forces which Act on the Sea or on a 
Lake. 

In order to compute, by means of the theory 
which has been laid down in the two preceding sec- 
tions, the primitive tides of any sea or any portion 

2 1 the ocean, we must compare its spontaneous us- 
llations with those of a narrow prismatic canal, si- 
tuated in a given direction with respect to the me- 
ridian, which in general must be that of the greatest 


length of the sea in question, neglecting altogeAer 
the actual breadth of the sea, which, if considerable, ^ 
may require to have its own distinct vibrations com; 
pounded with those of the length, each being first 
computed independently of' the other. Now, sup- 
posing the time required for the principal sponta- 
neous oscillation of the seg or lake to be known, we 
must find the length of the synchronous pendulum, 
S2 

and taking P=-y s-y , we must next find a series 

for expressing the force in terms of the sine, or cosines 
of multiple arcs, increasing uniformly with the time. 

Now the force is measured, for the direction of the 
meridian of the sph^^oid of equilibrium, by sin cos 
2 , (Theorem A), 2 being either the zenith distance or 
the altitude ; and it is obvious that, w'hen the canal 
is situated obliquely with respect to the meridian of 
the spheroid, the inclination of the surface, and with 
it the force, will be diminished as the secant of the 
obliquity increases, or as the cosine of the obliquity 
diminishes ; so that the force will vary as sin cos 
Alt. sin Az, if the canal be in an eosterly and west- 
erly direction ; or if it deviate from that direction 
in a given angle, as sin cos Alt. sin (Az.+Dev.) : and 
it is obvious that this force will vanish both when the 
luminary is in the horizon, and when it is in the ver- 
tical circle, perpendicular to the ‘direction of the ca- 
nal ; that is, if we consider the force as acting hori- 
zontally on a particle at the middle of the Icogth of 
the given canal ; and tlie same force may be consi- 
dered as acting vertically, with a proper reduction of 
its magnitude, at the end of the canal ; for the ho- 
rizontal oscillations at the middle must obviously fol- 
low the same laws as the vertical motions at the end. 

The case, however, of a canal running east and 
west, admits a very remarkable simplification ; and 
since it approaches nearly to that of an open ocean, 
which has been most commonly considered, it will 
be amply sufficient for the illustration of the present 


Tides. 


theory. For, in general, sin Az.sz- 


cosDecL sin I/or. ^ 
cos Alt. * 


and the expression, sin cos Alt. sin Az., becomes in 
this case sin Ait. cos Decl. sin Hor. But sin Alt. 
= sin {LatA sin Decl. 4 cos (^Lat.) cos Decl. cos Uor. 

and calling sin (Lat.) for the given canal, l, and 
cos (Lat.), l', the force becomes l sin cos Decl. sin 
Jlor. <4l' cos * Decl. sin cos Ilor. <. Now, sin 
Decl. = cos ObL Eel. sin Lat. 4 sin Obi. Eel. cos Lat. 

3 

sin Long. ; and since cos p= 1 — J sin ® ft 4 - sin * p— 

o 

^ sin ® p 4 > . . • , the true value of cos Decl. might 

be expressed, if required, by means of this series, 
and its second and fourth powers would in general 
be sufficient for the computation. 

But it will be more convenient to suppose the sun 
and moon to move in the ecliptic, and the ecliptie 
to be at the same time to little inclined to the equa- 
tor, that the longitude may be substituted for the 
right ascension ; a substitution which will cause but 
little alteration in the common phenomena of the tide#. 
Then if the sun’s longitude be 0, and the moon’s 
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Tidei* ]) , the horary angles i and and the sine of the 
obliquity of the ecliptic or; we shall have sin Bed. 
ssof sin o^orofsin i ; and cos Bed. =s Bed. 

+ - sin^ Bed. =zA — } a* sin® 0 -f- -ar^sin^O. 

If 8 

o 

and sin cos Bed. = ee sin Q— } ee^ sin^ 0 +t:«p* 

o 

sln^ 0 also cos* /)ec/ = 1— o?*8in* o ; whence 
the sun's force becomes l sin i (c9 sin O— } sin^ 

O + g sin* O i sin Si (1 — a* sin* 

0) = L Bin i ^flpsin © — ia?‘’^j8mo — 1 sin 3 

O )+8®'’ ©""B ^ ©+1^*'" ® 

+i L' sin 2/ (l-{ a*+J a* cos 2 0) = £ sin # 
Or' sin 0 + 0 -" sin 3 Q-ftf''" sin 5 Q)+(i l — 
4 L' «»*) sin a < + J l' a?* sin S i cos S Q ; ee' being 

3 15 1 

r=aj— -or’+^j a* ...; or about .3645; 

o o« 8 

«<*— i*j^ “** ■== "’’’“ila '**••• = 

.00002, and ns* = .1585. But sin ^ sin 0 =r J cos 

(^— O) — J- cos (i -f Q), and sin 2 / cos 2 0 = 

J sin a (<+0)H-a sin 2 (i — ©). lltMice the 

sun's force becomes 5 ^ l a?' [ J cos (/ — 0) — j[ cos 

(( + 0)]+L /If*' II cos (^^30)-J cos (f+S©)] 

+ a™ [J cos (l—5Q)—i cos (t + 50)] + 

X 


square of S' [cos (2/ + s') + cos (2^'+m')]+(Af'~51) Tidsfc 
cos (S/'-f m') ; and when least, it will be 1 ) ( iif'—S')* 
and when greatest, B (ili'+S')*, the difference 
being 4/>M'S'; so that the difference may be suffi- 
ciently represented by ^B M'S' [cos (2r4.s')4.cos 
(2f '+!»')] X .8484,or rather x (.8484)*, because the 

Value of cos f-f-cos /'•=2 cos cos which 

2 2 

is to be squared, requires the reduction from ] to 
•8484 for each of its factors ; and in this manner wo 
obtain a perfect representation of the period and 
quality of the resistance, and a very near approxi- 
mation to its magnitude. 

It will, howover, be still more accurate to consider 
the resistance thus determined as comprehended in 
the value of the coefficient substituting for it, 
io.the case of the solar tide, A'=zA+2 88 BM', and 
for the muon^*'=^+2.88i)5'+.8484Z)(5i'— 5') ; 
this latter part expressing that portion of the resist- 
ance B which observes the period of the lunar tide, 
and which may therefore be considered as added to 
the resistance A for that tide only. 

Hence, collecting all the forces concerned into a 

single' equation, the expression will become -f 

A’*' ~4.Z?s+S Of' [J COB (t — ©)— J cos (t+ 

0)-f L or" [^J cos (/ — 3 0 ) — i cos (i-hS 0)2+0!"' 

Q cos (e—e ©) — i cos (<+5 0)]+^(l — cf*)8ki 

2^+4 «* C‘ 2 (<+0)+J «« 8 (<—©0^ + 


( 1 — J a*) sin 2 f + - ce* sin 2 (^+0) +i sin 2 

(/^0)]^ : and that of the moon may be express- 
ed in the same manner, by substituting M, i' and D , 
for S, /, and 0. 

The effect of that part of the hydraulic resistance, 
which is proportional to the square of the velocity, 
must be expressed by an approximation deduced 
from the periodical character of the force, as de- 
pending on that of the primitive forces concerned ; 
taking, however, the precaution to use such expres- 
sions only, as will always represent this resistance in 
its proper character as a retarding force: for if we 
simply found for it an equivalent expression, denot- 
ing accurately the square of the velocity, this square, 
being always positive, would imply a force acting 
always in the same direction. Now, we have already 
seen (Theorem J. Cor. S), tliaffsin* x may be con- 
sidered, with respect to its principal effecti as equi- 
valent to .8484 sin x : and, if we neglect, in the de- 
termination of the resistance, .the effect of the smaller 
forces, and compute only that of the principal terms 
^ l' sin 2/, and } h' sin we may . call the veloci- 
ties depending on these forces iS' cos and 

Jli'coB (2l'+m'): S' and representing no^ ex- 
actly the proportion of the primitive forces of the 
sun and moon, but that of the tides depending on 
their combination with tho conditions of the given 
sea or lake. The resistance will then be as the 


M ce' [^ cos (i'— D ) — } cos (t'+ )) )]+L ce" 
[i cos (/— 3 D )— J cos (/'-f-3 }> Q+ l a'" [J cos 
(/'— 5 D )— J cos (<'+5 3) )]+g (!—«*) sin 2/'+ 

te* [1 sin 2 0'+ T) )+5 Bin 2 (/'- J )])= O ; 

and from each of these terms the value of the cor- 
responding pair of terms in the value of s may be 
obtained independently, by comparison with the M 
sin Gt or N cos Gi of Theorem K, which gives us 

{GG^m sin Gt-\.AG cos Gt 

{Gg—B) *'+'^TOg * 

AG sin Ol+iB-^GG) cos Gt .. . , 

(fiG-By+AAOG respectively. 

But without entering minutely into the effects of 
all tile terms of the equation of the forces, it may be 
observed in general that their results, with regard So 
the space described, will not differ much from the 
proportion of the forces, except when their periods 
approach nearly to that of the spontaneous oscilla- 
tion, represented by B* Thus since i cos (/ — 0} 
— ^ cos (<+0) representative of sin t sin 0, 
and since these terms will afford results in the form 
J aOQS (t — 0)+il3 sin (/— 0), and of J a' cos 
(/+©)-f-jr3' sin (/-fO); and if we neglected the 
slight difference of a and a', which is that of 


that of 
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and being 

■ only, we should have Ja ^cos (/ — «)•— cos 
365*S?54 

0+O)]+i/^C»*n (/—©)— sin (#+0)r:a sin / sin 
Q+fi cos I sin 0= sin 0 (a sin cos 0; v^hich 
is the same as if we considered the effect of the force 
sin / separately, and afterwards reduced it In the 
proportion of sin 0. Hence it is obvious that for 
all modifications of the forces greatly exceeding in 
their periods the period of spontaneous oscillation, 
the effects may be computed as if the forces were 
exempt from those modifications, and then supposed 
to be varied in the same proportion as the forces: 
but we cannot be quite certain of the magnitude of 
the error thus introduced, unless we know the exact 
value of Bt which determines tlie time of spontanc* 
ous oscillation. 

Considering, therefore, in this simple point of 
view, the correct expression of the force, l sin cos 
Decl, sill Hot. <+l' cos * DecL sin cos Hor, <, 
or sin 2 BecL sin Hor, cos * Decl. sin 

2 Hor. ^ : we may observe that the phenomena for 
each luminary will be arranged in two principal di- 
visions ; the most considerable being represented by 
cos^ Decl. sin 2 //or. and giving a tide every 
twelve hours, which varies in magnitude as the square 
of the cosine of the declination varies, increasing and 
diminishing twice a year, being also proportional to 
the cosine of the latitude of the place, and disap- 
pearing for a sea situated at the pole: the second 
part Is a diurnal tide, proportional to the sine of the 
latitude of the given canal, being greatest when the 
luminary is furthest from the equinox, and vanishing 
when its declination vanishes. 

F rom these general principles, an attentive student 
may easily trace for himself the agreement of the 
theory here explained with the various modifications 
of the tides as they are actually observed, and as 
they are recorded by Lalande and Laplace, and as 
they ure enumerated in the Article Tides of the late 
editions of this Encyclopadia. it remains, however, 
ibr us to inquire more particularly into the cause of 
the hitherto unintelligible fact, that the maximum of 
the spring tides in the most exposed situations is at 
least half a day, if not a whole day, later than the 
maximum of the moving forces. 

Now it is easy to perceive that since the resistance 
observing the lunar period is more considerable than 
that which affects the solar tide, the lunar tide will 
be more retarded or accelerated than the solar ; re- 
tarded when the oscillation is direct, or when G^—B 
is positive, and accelerated when it is inverted, or 
when that quantity is negative : and that in order to 
obtain the perfect coincidence of the respective high 
waters, the moon must be further from the meridian 
of the place than the sun ; so that the greatest di- 
rect tides ought to happen a little before the syzy- 
gies, and the greatest inverted tides a little after : 
and from this consideration, as well as from some 
others, it seems probable that the primitive tides, 
affect most of our harbours, are rather invert- 
dMIiaii direct. 

'It we wish to apply this theory with precision to 
the actual state of the solar and lunar motions, we 


must determine the valve of the coefficients, from Tides, 
the tables of those luminaries : and- first, making tlie 
unit of time a whole solar day, in which the borarpr 
angle t extends from O'" to S6'0% the sun’s mean longi- 

tude 0 will be ^^^ added to the longitude at the 

given epoch, and the moon’s approximate horary 
angle V will be found from the variation, or the 
moon's age in space. 

Now, in Burckhardt's Tables^ p. 87> we find the 
variation for the midnight ending 1823, by adding 
the constant quantity to the epoch for 1824', and 
(11». 14°. 44f'. 44'04-9®=1L. 23^^. or— (6\ 

15'. 16"), according to the time of Paris: the movo- 
mentfor 12 hours is 5'. 43^; consequently ut noon, 
or 1824 Jan. 1. Oh, astroiinroical time at Paris, the 
variation is — (9'. 33"), corresponding to the move- 
ment of is'”. 49 • in mean time, and the mean con- 
junction will take place at 18'”. 49** Parisian time, 
which may be more compendiously expressed by 
calling it the true mean noon, in the time of the is- 
land of Guernsey or of Dorchester : and the move- 
ment in 24 hours being 12^ 11' 26.5"= 12.19°, wo 
shall have t'=360°— 12.19^=347.81° when /=:3C0°, 

347 81 

or F=: "^- -t=.96614t ; and the moon’s horary 

angle, considered in relation to the circumference as 
unity, will always be *96614/, if / be the number of 
days elapsed, from the noon of Ist Jan. 1814 at 
Guernsey. 

Tlie sun's mean longitude for tlie same epoch is 
(279^ S5'. 23.1")=.77666, his longitude for any 
other time will therefore be . 77666+. 002738/—O, 
and that of the moon, ]) =.77666+.03386/. 

We may compute, with sufficient accuracy, the 
effect of the modifications produced by the change 
of the moon’s distance, or the inequality of her mo- 
tion in her orbit, or of the periodical change of the 
inclination of her orbit to the equator, which takes 
place from the revolution of the nodes, by simply 
considering the changes which will be produced in 
the forces concerned by these inequalities, and sup- 
posing the effects simply proportional to their causes. 

If, however, it were desired to determine these modi- 
fications with still greater pcecision, wc might de- 
duce approximate formulas fur expressing them from 
the elements employed in the Tables. 

The epoch of the moon^s mean anomaly for 1824 

ia (♦*. 29®. 25'. 83.S*)+S®ss]61®. 25'. 23,3"; tho 

moTcmentfor l2'’. 18®. 49’* is (6®. 31'. 57")+(9'. 
47.9*)+*7*=e*. 42'. 12", which gives 158®. 7'- 35' 
for the mean anomaly ar noon in the island of Guern- 
sey. The daily movement being 13° 8.9'= 13.065°, 
tlie mean anomaly will always be 158. 127°+ 13.065°/, 
reckoning t from the supposed epoch or day. The 
principal part of the central equation will then be, 
according to Durckhardt, 22692.4" sin An.^ or (6°. 

18 . 2 ') sin (158^°+ 1 8.065°/), and its sine will be 
very nearly .11 sin (13.065°/+ 158.1 27"), which will 
represent the principal inequality of the longitude 
and of the variation, so that the variation, instead of 
12.19°/, will become 12.l9^f+6*3° sin ( 13.065°/+ 
158.127'^)Kand thL subtracted from 360°/, leaves 



T I D 


T^» 847.8l»/~6.3» »in (13.065®<+ 158,127»). Ae sine of 

II which is nearly sin 34^7*81°/— cos 347.81®/ .11 tin 
(1S.065/+158.127®). 

The equatorial parallax is nearly 57^+187^ cos 
Aft., or 57' + 3.1' cos(13.065®/+158.127®); and 
the disturbing forcc^ which varies as the cube of 
the parallax, or of 57' [1+.0544 cos (13.065®/+ 
158.127®)] may be expressed, with sufficient accu- 
racy. by 1 +.1632 cos (13.065®/+ 158. 127®). 

The supplement of the node for 1824 is (2.10s56) 
+2'=70® 58', to which we must add fS'.lO.O*^) i for 
the time elapsed : and the longitude ]) will be 
279®. 35' 23.r'+(l3®. 10'. 85") /. 

Although the value of thecqeflicient^is not directly 
discoverable, we may still obtain a tolerable estimate, 
of its magnitude in particular cases, by inquiring into 
die consequences of assigning to it several different 
values, equal, for example, to the coefficient of the 
solar or luuar tide, or greater or less than either ; 
while we assume also, for the coefficient of the re- 
sistance, A, a great and a smaller value, for instance 
} and X supposing D to be inconsiderable. . We 
then find, from the expression ^(a‘+j3^)M=£ 
fJ(cir+S^) Bih (Theorem J, Schol. 2)= 

Bzz \ , .93442, 1 , or 4; 


Azz 


—980, —.7-550, 10, 1.3324, 
t \ ; — 832 , —2.742, 3 , 1.3252 ; 

and for the lunar, G being .96614, and 

i 1 o ? —1.122 , 10 , 8.197 , 1.3036 , 

( i 913 , 3 , 2.942, 1.2968, 

respectively. 

Hence it appears, that the resistance tends greatly 
to diminish the variation in the magnitude of the 
tides, dependent on their near approach to the pe- 
riod of spontaneous oscillation, and the more as the 
resistance is the more considerable : and supposing, 
with Laplace, that in the port of Brest, or elsewhere, 
the comparative magnitude of the tides is altered 
from the proportion of 5 to 2, which is that of the 
forces, to -the proportion of 3 to 1 ; the multipliers 
of the solar and lunar tides being to each other as 5 to 

6, wehave theequaUon — g— 


whence we find that B must be either .9380 or .6328 ; 
and the former value making the lunar tide only in- 
verse, we must suppose the latter nearer the truth; 
and the magnitude of the tides will become 1.663 
aud 1.998: and it appears from the same equations, 
that, M remaininff ss .93442, cannot be greater 
than .632; and iJ would then be .78540: and if A 
sO, the values of B would be .9617 or .6091* 
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seems probable, honeever, that the primitive tides . 
must be in a somewhat greater ratio than this uf 2 to 1 . 1^' 

and 5 to 3, when compared with the oscillations of 
the spheroid of equilibrium ; and if we supposed B 
r=.9 and A still we should have 7.071 and 
9.756 for their magnitude. Now if BspS328p the 
tangents of the angular measures of the displacement. 


AG . 1 , ,96614 . , 

. 3672 ”“* 

giving US 69^ 50' and 78^ 40' for the angles them- 
selves: and if 9, these angles become 45" and 
70" 24' respectively; the difference in the former case 
2" 50', and in the latter 25^ 24', which corresponds to 
a motion of more than twenty four hours of the moon 
in her orbit. 

appears tltcn that, for this simple reason only, 
i( the supposed data were correct, tlie highest spring 
tides ought to be a day layer than (he conjunction 
and opposition of the luminaries; so that this consi- 
deration requires to be combined with that of the 
effect of a resistance proportional to the squnrQ of 
the velocity, which has already been shown to afford 
a more general explanation of the same phenomenon. 
There is indeed little doubt, that if we were provid- 
ed with a sufficiently correct series of minutely accu- 
rate observations ou tl)e tides, made not merely with 
a view to the times of low and high water only, but 
rather to the heights at the intermediate times, wc 
might form, by degrees, with the assistance of the 
theory contained in this article only, almost as per- 
fect a set of tables for the motions of the ocean, as 
we have already obtained for those of the celestial 
bodies, which are the more immediate objects of the 
attention of the practical astronomer. There is some 
reason to hope, that a system of such observations 
will speedily be set on foot, by a public authority : 
and it will be necessary, in pursuing the calculation, 
on the other band, to extend the formula for the 
forces to the case of a sea, performing its principal 
oscillations in a direction oblique to the meridian, as 
stated in tlie beginning of this section. 

For such a sea, the calculations would be some- 
what complicated, except in the case of its being situ- 
ated at or near the equator : we should then obtain, 
by proper reduction, for the volume of the force, 
putting D the sine of the duration, or of tlie angle 
formed by the length of tlie canal with the equator, 
and d' its cosine, the expression b sin cos Dec/, cos 
Hon < + d' cob^ DecU sin cos Hor. < : and the or- 
der of the phenomena would be less affected by the 
alteration of the situation of the canol than could 
easily have been supposed, witliout entering into 
the computation. This expression, when d=zo, be- 
comes, OS it ought to do, identical with the former, 
making l=o. (a. l.) 


siiujiiion. TIPPERARY, an extensive county in the pro- 
vince of Munster in Ireland, bounded by King's and 
Queen's Countic^ on the north; Kilkenny on the 
east; Waterford lad Cork on the south; and Gal- 
way, Clare, and Limerick, on tlie west. From Gal- 
way and Clare it is separated by the Shannon, which 
latent. forms the boundary on the south-west. It extends 


• 

about 74 miles from north to south, and^40 from 
east to west, coDtaining 1591 English square miles, 
or 1,018,240 acres, 12 baronies, and 186 parishes. 

More than half the parishes belong to the Archbishop- 
ric of Cashel, and the rest to the sees of £mly, Lis- 
more, and Killaloe. 

The surface is considerably diversified with moun« Surfnec. 
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Ti|ijH'THry. tains, some of them covered with heath, and plains 
of great fertility, of which, however, the latter occu- 
py the larger portion, the former heii^g chiefly con- 
fined Co the buiiiularics, or not stretching fur into the 
interior. Among these the Galties and Knockmele- 
down aVc the most considerable. The rest of the coun- 
ty is in general very productive; and contains some* 
largo tracts, particularly that which is called the 
Chitden Vale, and llie quarter in which the tnwn of 
Tipperary is situated, naturally as rich as any land in 
Rivers. tile United Kingdom. The rivers are the Shannon, 
which here expands into tlic noble lake called Lough 
Derg, and the Suir, which, rising on the borders of 
King's County, takes its course first south and then 
cast by Clonmel and Carrick, and after joining the 
Barrow and the Nore, falls into the sea upwards of 
100 miles from its source. Many small streams tra- 
verse the county, and are lost in these two rivers. 
iMinenils. Among the minerals arc excellent slate In several 
parts, and lead wrought at Silver Mines on the west- 
ern side of the county, among the ore of which some 
virgin silver has been found. Coal is also worked 
here, on the borders of Queen's County. The cli- 
mate is so mild, that cattle remain out on their pas- 
tures all the year round, the frosts of winter being 
seldom so severe as greatly to check vegetation. 
F.HUtpfc Xhis county is divided into estates of various sizes, 
some of them very large, but a greater number of a 
medium extent, worth from L. 4000 to L. 6*000 a- 
year. Of the proprietors, the influericeof Lord Lan- 
dafl‘is by far the most considerable, though several 
others have estates worth from L. 10,000 to L. 15,000 
a-year and upwards. The graziers here, as in Ros- 
common, have leasehold properties frequently of 
mucli greater value than the freeholds, of which also 
they often become the purchasers. Properties of 
this description, worth from L. 2000 to L. 4000 a- 
Kurmi. year, arc very common. Tillage farms, however, 
arc generally of small extent, one of ninety Irhh acres 
being thought large; yet the management is in many 
instances more respectable than in most other parts 
of Ireland. In some instances the rent of small 
farms in 1808 was as high as fourteen guineas the Irish 
acre. But the principal business is grazing, every va- 
riety of this kind of land being found here. Leases arc 
commonly for twenty-one years and a life. The cattle, 
which arc long-horned, may be ranked with the best 
in Ireland, and many of the fine flocks of long-wool- 
ed sheep are not inferior, in Mr Wakefield's opinion, 
Tithes. to those of Leicestershire. “ The charge for tithe,” 
says the author of the Stalistieal Account of the 
Parish of Carrick, written in 1815, ‘‘ is, for wheat 
12s., oats 88., barley 12s., potatoes 12s., meadow 89., 
sallows 12s., orchards ad valorem, which are always 
Flax. compounded, and never taken in kind.” The rich 
lands produce a kind of flax very different from that 
which is raised in the north ; it grows to a great 
height, and appears to be exceedingly well adapted 

Towns. j)rincipal towns are Clonmel, the county 

iown, and the birth-place of Sterne, and Carrick, 
both upon the Suir, Cashel, Fethard, formerly a 
walled town, but now in a state of decay, Cahir, 
Thurles, Roscrea, Nenagh, and Tipperary] the last 
Manui’nc- ^ ruinous condition. 

tiires. * 'i'hc manufacture of broad-cloth is carried on to 
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some extent at Carrick ; and that of linen, worsted, Tippetsry 
and coarse woollens, as branches of domestic indus- R 
try. Rut the wealth of this extensive district chiefly Took*, 

consists in its cattle and slieep, corn, and other land 
produce. Ry means of the Suir, it has access to 
Waterford and the sea on the south, and by the 
Barrow and Nore, and a branch of the Grand Ca- 
nal, to Dublin on the cast. 

Tipperary sends four members to Parliament; twoHepresen- 
for the county, in which there are about 1 2,000 ‘®**®"* 
freeholders, and one for each of the burghs of Clon- 
mel and Cashel. Before the Union the number was 
eight ; Cashel, Clonmel, and Fethard, having each 
two representatives, and the county two. In 17.91, 
the population* was estimated at 169,000; by the 
census of 1821 it was found to be 353,402. Ac- 
cording to Mr Wakefield, the number of Protestants 
is very small ; in some places nut one in a liundred. 

The Irish language is still spoken as well as the 
English.’ From the want of bog in the low grounds, 
turf for fuel is, sometimes scarce and dear. The 
wages of common labour, a few years ago, were 
higher tliun in most other parts of Ireland ; yet the 
lower classes have been hut too ready to take an 
active part in the disturbances which frequently 
bring disgrace and misery on the south of Ireland. 

See the general works quoted under the former 
Irish counties. (a.) 

TITHES. See Taxation, p. 629. 

TOOKE (John Hounr), an ingenious gramma- 
rian and an active politician, born in Westminster, 

June ITJJO, was the son of Mr John Horne, a trades- 
man living in Newport Market. 

He WHS tlie third of seven children; but his father, 
having acquired considerable affluence, sent him first 
for a short time to Westminster School, and then to 
Eton, where he remained five or six years without 
particularly distinguishing himself, and was remov- 
ed sooner tliaii had been intended on account of the 
accidental loss of an eye. He went, in 1 755, to St 
John's College, Cambridge, and took a degree of Ba- 
chelor of Arts there. He then became an usher 
in a school ot Black heath, kept by Mr Jennings ; 
but he was soon after induced by his fatlicr to take 
deacon's orders, and obtained a curacy in Kent. His 
own preference, liowever, was so miicli in favour of 
the law, that in 1756 he entered as n student of the 
Middle Temple; but in I76O he was persuaded to 
return to the church, and to rc*ceive ordination as a 
priest ; and he officiated for three years in the clia- 
pelry of New Brentford, which his father had pur- 
chased for him ; performing his duties with decency, 
and taking some pains to study the elements of me- 
dicine for the sake of the poorer members of his con- 
gregation. He then went as tutor to France with 
the son of Mr Elwes, a gentleman of Berkdiire, well 
known for his riches and his economy. 

In 1765, he commenced his political career by 
writing an anonymous pamphlet in defence of Wilkes 
and his party. He returned to the continent, and 
made the tour of Italy in company with a Mr Taylor ; 
and at Paris he formed an inti^j^y with Wilkes 
himself, wlio then found it co^enient to reside 
there. He hod altogether laid aside hie clerical cha- 
racter in these excursions, but he resumed it for a 
short time after his return: soon, however, herelap- 

4 



TOO TOO 

Took* Md into hifl poUticjd amusemanttf i exerting kimself, Jmve caiis^ tke bill to be modified in some oppm« 
with some su.cGets/in various elutions, esa partisan tive, clauses. !IE^ these means ^ obtained the mvMr 
ofhis friend Wilkes, and taking .up the cause of a ' pf Tooke of Furley, w^a thought himselt ag* 
Mrs Btgby, iti the pursuit an appeal of blood/* grieved by the bill in its orij^nal state, and received 
gainst the murderers of her husband, who were fri>m him such assurances of testamentary favours aa 
anpposed to have obtained a pardon through .corrupt indno^ his nephew, Colonel Hafwood, to agree upon 
interjsst with the court; though the widow at lart a partition of their joint interest in the reversion of 
disappointed him by accepting a pecuniary compen- his estote ; though Mr Home never received, first 
sation for her right of apneaL He wasj.however; and last, more than L. 8000 from the property, noU 
auccessful, on his own behri( in repelling a prosecu- withstanding the subsequent change of his name a- 
tipn for a libel on Mr Onslow; and he guiu^ some boot the year 1789^ in acknowledgment of his pa- 
credit with a party in the ci^ by suggesting to Beck- iron's kindness, and his long continued intiroaitqr and 
ford,, then Lord Mayor of London, the reply which frequent residence at Purley ; the principal legatee, 
he made to the King's answer to their remonstrance, afhsr all, being a Mr Beaseley. 
and which may still be seeii, engraved on the pede- Mr Horne Tooke was, of course, a strenuous oppose 
stal of Beckford’s statue in Guildhall. He was soon ®r of the' American war and in 1777, be pubhnied 
after very active in establishing the Society for sop-* f very offensive advertisement, in which the sufferers 
porting the Bill of Rights, and in obtaining die.liber- In the battle of Lefthigton were described m having 
ation of Bingley , the printer, who had been somewhat bden murdered by the King’s troops. For this attack 
faaatily committed to prison by Lord Mansfield. on the Government, he was tried at Guildhall, in J uly 
He had reason to be dissatisfied, in the year 1770, 1777; he conducted his own defence, but he was found 

with the conduct of Wilkes, in some pecuniary traits- guilty of the libel, and sentenced to a year's imprison- 

actions relating to the Society for the Bill of Rights : ment in the King's Bench, and a fine of L.200. It was 

both parties appeared to the public in a light some- on this occasion diet he first app^ed before the public 
what ridiculous on the occasion, and nehher of them » a grammarian, in the criticisms which constitute 
gained in respectability, tliough the Society did not celebrated Leiter io Mr Dunnit^* The next 
appear to value Wilkes the less for the exposures yearlie suffered a still severer punishment, in the re- 
that^took place ; it was, however, shortly after dis- fusal of the society of the Inner Temple to admit him 
solved, and most of its members, except the particu- to the bar, on account of his having taken orders ; 
lar friends of Wilkes, were incorporated into the ^ that his prospects of professional advancement 
Constitutional Society. The next year, Mr Tooke ^fre utterly annihilated. ‘ 'This ^urrence made him 
completed his academical course at Cambridge, by still more bitter against the existing Government, and 
taking the degree of Master of Arts, though not bi 178O he printed some severe^ remarks upon the 
without some opposition. He exerted himself great- measures of Lord North. He attempted to establish 
Iv about this timC, in procuring the publication of himself as a practical farmer in Huntingdoiiahire ; 
the debates of die House of Commons in the daily but he caught an ague, and soon became dii^usted 
papers, notwithstanding the well-known standing • with on agricultural life ; he returned to London, and 
Orders of the House ; and so far as he was instm- occupied for some years a house near Soho Square, 
mental in carrying this point, he appears to have His ideas of Parliamentary reform, contained iu a 
rendered at least one very essential service to his second letter addressed to Mr Dunning, were by no 
country ; but Wilkes, and especially Ahnon, the means extravagant^ and he continued to adhere, in 
bookseller, are said to have a still stronger datm to this respect, rather to the party of Mr Pitt than to 
the merit of this transaction, whatever may have that of Mr Fox» 

been its character. The j^blicatton of his grammatical dissertations. 

He had also a sharp contest with the anonymous under tne title of the Divertiom ^ Purley, afforded 
Junius," aoainsl wnose hasty attack he defended but a alight and imperfect intermission of his pohd- 
himself with great spirit and energy, and with un- cal* pursuits, for his etymological works areas replete 
exampled success. In 177S, he made a formal re- with the politics of the clay os his speeches and his 
aignation of his living, and meant at the same time pamphlet;' another of which appMred in 1788, un- 
oomplctely to lay aside his cFeri^l character, though oer the title of Two Pair of Portraits, being intended 
no person seems ta have fUt' himself authorised- to serve the cause of Pitt's party in their elections. ■* 
to accept this part of his resignation; and he be- But in 1790 he became liim^lf a candidate for the 
gan to studjp the law vmy diligently, intending to representation of Westminster, in opposition to Mr 
make it the occnipation wf hie lifo. He adcqitscl aoon Fox and to Lord Hood ; and he distinguished himself 
after a singular method of forcing himself upon the sufficiently as a popular orator, though he was not 
hoticeofthepublic, and of the flouteofCotnmons sucoefisfaV in the contest 

in particular ; an inclosuiw bffl being about to be He was tried, in 179^, for High Treason, together 
harried, as was reported, a little too rapidly through wkh several otlier members of the GoneBpotiding 
the House, he wrote some paragraphs in a newspa- SdeieUee, who hod been active in attempting to intro- 
per, which reflected very severely on the conduct of duoe some imitations of tig French Revolution in 
the Speaker, on purpose that he intght be stunmoned the plans of reform which they brought forward, 
to appear before the House ; and being pkeed at the He exhibited on the trial somewhat more of firmness 
bar, he gave tush reasons for his oonauet aa produ- than of good taste : ode of his associates had befim 
ced some animatml diseassions, and in the end woa been acquitted, and the jury returned a 

supposed, though prcfoably witiiOut foundation, to similar verdict with respect nf himself. He after- 
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Tookc. wards dedicated the second volume of his Diverstont 
of Purhy to his counsel^ Gibbs and Erskinei and to 
the jury who tried him. 

In 1796, he again became a candidate for the re- 
presentation of Westminster ; but again without suc- 
cess : and, notwithstanding his strong opinions re- 
specting A reform in Parliament, he afterwards con- 
descended to accept from Lord Camdford, in 1801, 
a seat for tlie nominal burgh of Old Sarum. It was 
then to be determined if a clergyman could sit in 
the House of Commons ; but the ministry, instead 
of contesting the point with respect to his particular 
case, brought in a bill to decide the question in the 
negative for the future, and he remained in the House 
till the dissolution of the Parliament in the next year, 
but without particularly distinguishing himself in its 
proceedings. 

His last public eifort, as a party man, was made 
in espousing for a short time trie cause of Mr Pauli, 
as candidate for Westminster ; but, he abandoned 
this gentleman in a subsequent contest. The- later 
years of his life were <;hiefly passed in the society of 
a select circle of friends, who frequently partook of 
his hospitality at Wimbledon. He di^ in March 
1822, leaving his property to some natural daugh- 
ters ; for he had never been married. He was buried 
in Ealing cliurch, and not in his garden, as he had 
directed ; his executors thinking themselves the leas 
bound by these instructions, as a literal compliance 
with tliem might have been unfavourable to the 
"sale** of the property. 

1. His earliest publication was a pamphlet en- 
titled The Petition of an Kn^lishman^ 1765. It con- 
sisted principally of apologies, for the private con- 
duct and immoral writings of Wilkes. 

He also published A Sermon while he continued 
in the church, that is, before tlic year 177S : but it 
attracted little notice. 

3. A Letter to Mr Dunning, 1778.' The rudi- 
ments of his grammatical system, arising out of re- 
marks on the particles employed by the Attorney- 
General in his indictment, and by the judges in his 
sentence: it was afterwards incorporated into Uie 
Diversions of Purle^. 

4. Facts, 1780: consisting of remarks on the ad- 
ministmition of Lord North ; with some additions 
relating to finance, by Dr Price. 

5. A Jitter on Parliamentary Rtfortn, 1782: ad- 
dressed to Mr Dunning, afterwards Lord Ash- 
burton. 

6. Epea Ptxiioenta, or Diversions of Parley, 6. 
1786. Ed. 2. 4. Part 1. 1798. Part If. 1802. His 
great and celebrated work : rich indeed in etymo- 
logy and in wit, but meagre in definition and in 
meta]diy8ic8. 

7. A letter to the Prince of Wales, 1787: relat- 
ing to the supposed marriage with a Catholic. 

8. TVuo Pair of Portraits, 8. 1788. The two 

Pitts contrasted, in opposite columns, with the two 
Foxes, in colours by no means favourable to the 
latter. • 

,p. Many of his Liters have been printed in 
8t^beos*s Life of Tooke, 2 v.w8. Lend. 1818. 

It is from the Saet mentioned publication, tliat this 
hUtorieal sketch of Mr Tooke^s lift has principally 
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been extracted ft now becomes 'necessary .to add TMn. 
sogiereijnarks on his literary and moral quali^Uqasc ' 
and in both these. point# of view, thg subjea has 
been trea^ in so masterly a manner by the author 
of an article m the OMarterlu £esAm% who is sup- 
posed to be a near relation of Tooke'a most intimalo 
friend, the late Colonel Bosville, thajt it would be 
presumption in any man to go over the same ground, 
witliout adopting very nearly the eloquent and ener- 
getic expressions, which tbat noble and learned per- 
son has employed. 

** Mr Tooke>" says Urn accomplished Reviewer of 
the Memoirs of his Life (Q. R> Vol. Vll. No. xiv. p. 

325), ** WAS possessed of considerable learning, as in- 
deed his writings sufficiently show. To other more 
casual acquirements, he united a very extensive ac- 
quaintance with the Gothic dialects, of which he has 
so copiously and so judiciously availed himself in 
his etymological researches." ' But it must be re- 
marked, that a person more intimately acquainted 
with the Gothic dialects" as living languages will 
easily discover, that his knowledge of. them was in 
truth but sk^perlicial, or that he was indebted for it 
more to grammars and dictionaries, than to any ex- 
tensive study of the authors who had written in those 
lanraages, or to any habit of speaking them ; and 
suen a person will easily find a variety of instances, 
in which a very different etymon to that which he 
has assigned, will naturally suggest itself as the true 
origin of the word in question. 

(P. 820. } Though Mr Tooke’s philosophical 
works are the results of no common talent and indus- 
try, yet they are neither written in a truly pliiloso- 
phical spirit, nor dp tliey displav traces of a mind, 
which, even if it had beeti wholly dedicated to the 
study of metaphysics, would have much enlarged 
the bounds of our knowledge in that nice and intri- 
cate branch of science. His ol^ect seems to have 
been rather to retard, than to advance the progress 
of philosophy, by recalling us from those sound 
conclusions as to the nature and operations of the 
human mind, which are built upon observation and 
experience, to vague speculations, drawn from the 
imperfect analogy existing between the moral and 
the physical world. There can be no doubt, that the 
proposition, which he has 9ucceeded in establishing, 
is highly interesting and important ; and that, in the 
illustration of it, he has shown great learning, inge- 
nuity, and research. But then, on the other hand, 
he has so monstrously exaggerated its importanoe, 
and ao widely mistaken iw tendeni^, and has at- 
tempted to raise so vast a superstructuve upon such 
a narrow, slippery, and inadequate foundation, that 
we are quite W in amaacimenL when we recoUi^ 
how completely 'the lagacitj^, wnidi guided him so 
well in Che investigation of his principal fact, appears 
to desert him, when he comes to apply that fact to 
the purposes of a theory. The distance between 
what he has proved, and what be wishes us to 
believe that be has proved, is enormous. What 
he has proved is, that all words, even those that 
are expressive of the nicest operatiohs of our minds, 
were originalljr borrowed frm the objects of ex- 
ternal perception t a circumstance highly curious 
In the history ' of language, c<mseqaently in the 
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histo^ of the htitnan mind itrtlf, and therOoknpIete 
^ ! **M Kd emonttratfon of which, of coiirie, refledU great cre- 
dit its author. ^Whatfe thinks he lias proved 
la, that.tkis etymological history of words is our , true 
gofide, both as to mh preiehi import of ^e words 
ihfemselves, and as to the nature of those things, 
which they are intended to signify : a prejMsition so 
snotiitrous, that he has no where venturea to eniin- 
olafte it in its general fortn;‘but has rather l^ it to 
be collected ftcAnthl teiuv of his remarks upon- par- 
ticular instances. In truth, the inferences at which 
Mr Tooke arrived, far flrom being warranted by his 
diets, are directly the contrary of those to which he 
ought naturally to have been led by the result of his 
o^vn studies, Ivhen they Vere most successful. In 
tracing upwards, throdgh all the maaes of etymolo- 

S ir, the origin of wordsj» he ought to have seen more 
early, if possible,’ than any body else, th*at their 
real present sense is not to be sought for in their pri- 
mitive signification, or in the elements of which tkey 
were originally composed, but that, on the contrary, 
their actual import^ with which alone in reasoning 
we have to do, hardly ever correspond with Aeir 
etymological meaning, although the one idways bears 
to the other a certain resembknee, more or less ao» 
ourate, according to the greater or less eflectof time 
and accident. One could without difficulty under- 
stand, how a person, unaccustomed to such consider- 
ations, and misled by a few instances partially chosen, 
should adopt a theory like that which Mr Tooke 
was desirous to establish; but how a philosopher, 
minutely acquainted with the whole subject, and 
proceeding upon a most copious induction of parti- 
culars, should not have perceived that, in ninety ^nine 
instances out of a hundred, such a doctrine would 
lead to absolute absurdity, is, to us at least, incon- 
ceivable.'’ 

The Reviewer then follows Mr Dugald Stewart in 
some very just criticisms, which this acute metaphy- 
sician had already made on several of Mr Tooke’s 
examples, fully proving the complete fallacy of the 
system which so completely confounds the definition 
of a term with its etymology. Mr Tooke has, in- 
deed, the merit of having demonstrated pretty clear. 
1 y that all the parts of speech, including those which 
grammarians had often considered as cxpletivee and 
unmeaning particles, may be resolved more or less 
c6Bnpletely into nouns and verbs ; but on the one 
hand it has been observed, that the very same doc- 
trine may be clearly traced back to.the works of A- 
ristotle ; and on the other, it may be asserted with 
equal truth, if we wish to carry the theory to its ut- 
most extent, that language consists only of nouns and 
one verb : since all verbs inay in f^ be resolved in- 
to participles, or adjectives, compounded with auxi- 
liary verbs, as well as those which exhibit this com- 
plication in their exterior form. 

“ In the ordinary intercourse of life/* Mr Tooke 
was kind, friendly, and hospitable.'*— ^P. fiS5.) 
We doubt whether bis temptt was naturjdly good ; 
but if it was not» he hadi a merit the more; for he had 
so completely subdued it by care and self-control, as 
never to betray, under any pfovmtioii, the slightest 
uwk of that irritability whidi. often aocottpantes 
talent, and which gains so rapidly upon those who 
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know not bow to guaM agunst its approachea^ ' In* Toohi. 
deed, the aspect und^ which be appeared in private 
WM by no means sudh as the stem cynicism and fe- 
romous turbulence of his public conduct would have 
led one to expect; and those, ]vhose of^nion of hhn 
has been formed exclusively upon his political dia- 
meter and his writings, will have some difficulty in 
believinff that the curate of Brentford was one of the 
best bred gentlemen of the age. In this jreapect he 
was a sort of phengmenon. He was born in a low 
station i at no period did he appear to have possess- 
ed any remarkable i^vantsges for the study of good 
hreemng; on the contrary, the greater part of his 
life was spent in constant intercourse with coarse, 

vulgar, and uneducated men; yet his natural taste * 

was so good, and he had profit^ so judiciously by 
whatever opportumties he entoyed, that courts and 
high stations have SUdom produced a better example 
of polite and elegant behaviour, than was exhi- 
bited by the associate of Messrs Hardy and nel- 
wall. Indeed, his manner had almost every excellence 
that manner can display : grace, vivacity, frankness, 
dignity. ' Perhaps, indeed, , in its outward forms, 
and in that which is purely conventional, his courte^ 
sy wore foe air of the ' vieille cour/ and was rather 
mom elaborate^ than is . consistent with foe practice 
offoisloungingunceremonious age ; but it was never 
forced or constrsined, and it sat not ungracefully 
upon an old maxi." It may, however, deserve to be 
remarked, in contemplating this paradox, though ra- 
ther as a collateral coincidence than as a satiafactory 
explanation, that even from his infancy Tooke had 
actually seen something of the very highest society, 
having been admitted once or twice a week at Bi- 
cester House as a play-fellow to the late King; iftd 
though he may have learned but little from imitation 
of foe manners of the young Prince, yet the early 
habit of self-restraint, impo^ by sucli a presence, 
may easily have imprinted some courtly traces on bis 
character, which were not easily effaced, and which 
an association with .foe heirs of tlie first femilies of 
foe kingdom, throughout his boyhood, at Westmin- 
ster and at Eton, must naturally liave made still 
more distinct and permanent. 

** He never appeared to greater advantage than 
in conversation.” '' He possessed an inexhaustible 
fund of anecdotes, which he introduced with great 
skill, and related with neatness, grace, rapidity, and 
pleasantry; he had a quick sense of the ridiculous, 
and was a great master of foe whole art of raillery;, 
a dangerous talent, though the exercise of it in his 
hands was always tempered by politeness and good 
humour." 

In spite of labour and dissipation (p. 328), his 
Ufa was protracted to* a period which indicate an 
originally sound and vigorous frame. . For the last 
twenty years, however, he was subject to several se- 
'vere, distressing, and incurable infirmities. These 
Jie bote with a patience and firmness which it was 
impossible not to admire: \o foe -very last he never 
suffiered himself ta be beaten down by them, nor 
ever for one momcnk>indulged in complaint, or gave 
way to despondency. In foe intervris of pain, nay, 
eveii when actually suffering dhder it, he preserve 
a sd&CQmmand, which enabled him to converse, .not 
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Tixjkj only witli spirit and vigour, but 'with all his accui- 
H , Domed clieerhilncss and pfcasnntry, never making 
liimniTol “"y demand upon the sy mpathy of his friends^ or 
mentioning liis own situation at all, except when 
oocoaioDaUv^ and by a very pardonable exercise of his 
sophistry, to amused himself in exalting its comforts, 
and explaining away its disadvantages ; displaying, 
in this respect, a manly spirit and a practical philo- 
sophy, which, if they had been brought to liear upon 
, his moral, as well as upon his g^iysical condition, if 
tliey had been employed with as mucli effect in re- 
conciling him to his political e^clusion^as to his bo- 
dily sufferings, might have produced, not the very 
imperfect character we have been attempting to de- 
lineate, in which the unfavourable traits bear so large 
» proportion to those of a nobler and more benign 
caat, but the venerable portrait of a truly wise and 
virtuous roan:*' ^ 

field's Memoirs, 8- Lond. 181S : Quarterly .Rmew, 
June 1 8 1 2 ; A. Ste^phens's LifeqfTooke, 2 v. 8. Lond. 
1818,; British Crkie, N. S. Vol. 1. p. 79. 193 (Ai- 
kin’s General Biography, IX. 4b Lond. 1814; Chal« 
mers's Biographical Dictionary, XXIX. 8. Lond. 
1816.) (a.l.) 

TURKISH EMPIRE. Although this empire 
has undergone but slight alterations since the ac- 
count of it contained in the Encyclopedia was writ- 
ten, yet, as its statistics have had some new light 
thrawti on them by recent publications, we shall 
give a brief sketch of its present state. 

Kxtpnt. The extent of this empire has been variously esti- 
mated by ditferent writers; and, after consulting 
tliem, we ratlier concur in the calculations made by 
Uossel, tile latest of them, founded on the charts of 
idScliart and Niedls, because they are corroborated 
by the last map constructed by Arrowsmitb, and by 
that of Lapiess. In this account of the extent cif 
the empire we have included all those countries over 
•wliidh Turkey claims the sovereignty, although in 
many of them that sovereignty is either not ac^iioww 
Icdgcd or very feebly exercisM. 

Square Miles. 


Turkey in Europe contains 180,074 

'Piirkey in Asia on the Continent... 436,629 

Islands of Turkey in Asia 11,050 

The African Dominions 276,480 


904,233 

rnpMi.iiinn. In countries where no censuses have been taken in 
modern times, in which no registers of births or 
deaths are preserved, where no general conscription 
liius been introduced, and whAe even the numl^r of 
houses is not known, the accounts of population 
must be mere estiroatcM or rather conjectures ; and, 
therefore, it is not extraordinary that different 
writers sliould have presented results so distant, 
from each other as those we have examined. Two 
ceoniijiiifiliave, indeed, been instituted ; one in the 
the sixteentiii and tlie other at the begin- 
uttig of the seventeenth century* Their results are 
not, however, now lAown ; and if they w&e, they 
would scarcely be tolerable guides at this day, when 


the whole state of affairs has undergone Much great Tmkbh 
alterations. Hassel, in i8l6| calculated the whole 
number of Turkish subjects at 24>07(h0(X)i and, in 
1819, Lichtenslern estimated them at 24,880,000, 
whilst Graberg reckoned them' to bfe in round num* 

. hers 23,000i000. Though these industrioua writem 
thus approached nearly to each other iii their totals^ 
they differ most widely in the component parts. 

Thus, in Asia Minor, they disagree to the ext^ of 
five or six millions ; and in Egypt and its depend* 
anciea to the extent of three or four. 

The financial affairs of the Turkish empire are in- Finances, 
volved in still greater obscurity than the state of 
the population. From t|ie system, which unK 
formly prevails, by which* every governor of a pro* 
vince collects imposts, and«expends them on the 
local objects under his management— 4hat which is 
received into the general treasury bears no proponi 
tion to that which is extracted from the subject: 

Many of the provinces are compelled to deliver con- 
tributions in their productions, which productions 
are appropriated to some specific public depaitmenb 
Thus EgypfVas required to deliver to the arsenal 
1000 quintals of hemp, 200 jars of oil, 2000 pieces 
of linen, and 140 quintals of linen yarn; and to the 
Seraglio 36,000 measures of rice, 45,600 okas of 
sugar, 2000 measures of pease, besides stipulated 
quantities of ginger, cinnamon, pepper, and other 
smaller articles. The other provinces are required 
in a similar mamner to contribute to the demands of 
tlie Imperial Government. The annual sum which 
flows into the treasury has been estimated, by Con- 
temir and Thornton, at about L.d,000,000 Sterling, 
and by Eton at near L.4,CX)0,000. Whatever may 
be the amount of the public income, it is distinct 
from the revenues whicli accrue to the Emperor per- 
sonally, of which no account can be obtained ; but it 
is imagined that they amount to much more than 
the expenditure of tJie imperial establishment, and 
tliat vast sums have been accumulated in tlie house- 
hold treasury. These personal revenues arise from 
domains, from confiscations, from presents, and 
from the sale of governments and other offices. 

Count Marcellus, in a work published at the Hague 
in 1732 (Stato MiUtare 4e Imperio Oilom'anno), ae* 
serts, that, at the death of Ibrahim in 1639, his 
successor, Conrad IV., found L-33,000,000 Sterling 
in money; and that, aa, by a religious law, every Eitib 
peror is bound to increase this treasure, during liis 
reign, it bad been vastly augmented at the time he 
wrote. 

This accumulation of' private treasure is deemed 
an indispensable part of the slate policy of Turkey 
where, OS in every despotic government, the inm- 
vidual filling the wone is exposed to sadden insur- 
rections and interior revdaltkinSr Meusel thinka 
that this treasure was much reduced by the war with 
Russia, which terminated in 1812, when tiie private 
boards were compelled to cnmoo forth in aid of the 
national treasury to a very great, but unknown, ex- • 
tent ; as the omiy'Waa then pM with coifts of very 
ancient dates. The expenses of the government are 
involved in os much obscurite at the fnoome from 
which they are defrayed^ The greater part of the 
military costa but little in time of peace ; l>eina fur- 
10 ^ 
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Turkish hUied BMMairki by the several prov^ccs in 
^ l^p ire. ^nrhich atid which are oolle^ted 

^ fVom their feudatories by the jmerders of them. 

The drt* of the state^ whidh in I80a« amounted 
to only 1 /^j 50(^00D Sterling, has been increased by 
the various unfortunate events that have occorved 
since that i^led to upwaitb of L.70|000*000 4 and, 
in spite of tbroed loans/to which the government has 
had recourse, and of Uge eontributioiui from the 
religious establishments, meitete-obligatioiis pay an 
interest at the rate of IS jEMT'csfi/* 

Army «nd ^ Under a > government, trfiera all land it held 
on the condition of ttiililary service, the number 
soldiers must be great in proportion to the po- 
ulation; but in Turkey ^e numbers have been 
ept down by the want of means to provide the 
necessary arms and equipments. According to 
the most recent accounts, the regular army amounts 
to 125,000 infantry, artillery, artificers, sapperih' 
miners, and armourers^ included; and 12,500 cavalry; 
but to the latter may be added 100,000 feudal horse« 
men, who may be made available for internal de* 
fence. The Janisaries make 80,000 of the infiintry ; 
and these are rather garrison militia, for the most 
part, than regular troops. T^e best corps consist , 
of those Called the new regulars, amounting to 
24,000 men, who, as well as the artillery, are armed 
and disciplined aiter European models. The navy 
of Turkey has of late declined. It now consists of 
15 ships of the line, the same number of frigates, 
and about 30 smaller vessels. Very few of these 
ships are fit for service ; and the naval arsenal is so 
destitute of stores that fewer still cjuabe equipped. 
At all times the best seamen in their fleet consisted 
of Ghreeks ; and, since the insurrection of that na« 
tion, greater difficulties than before have been found 
in woi'king and fighting their ships. This accounts 
for the different disasters which the Turkish navy 
has experienced during the course of the existing 
contests with their Greek subjects. 

Protluctioiis As the greater part of the inhabitants of the 
of the Soil. Turkish dominions are collected in and around tlm 
towns for security, the intervals of land between 
these towns are almost wholly uncultivated. Where 
any cultivation is practised, the soil is highly grato- 
fiil, and produces abundant returns for the laliour 
bestowed on it in corn, wine, oil, fruits, flax, liemp, 
cotton, wool, madder, and other dyeing materiAls. 
The woods afibrd excellent timber in abundance. 
Horses, cows, sheep, goats, and gamej, are. plentifully 
reared. The fisheries, both in the rivers and seas, 
are much neglected, except bytheGreekSi who have 
occasion for them firom the numerous fasts prescribed 
by their religious tenets. Honey, and wax are li* 
berally supplied ; and silkHs opllected in all the pro. 
Vinces adiith of the Danube^ The mineral products 
are now almost wholly confined to iron, though 
mines of gold and silver were formerly worked in 
the mountains of Boeni^^ and those of Moldavia and 
Wallachia are rich in, mineiwlfc 

M.niifoc. The manufactures in Turkey are neitlieE numerous 
lures. fior abundant The best of them is leather of va^ 
rIouB colours and qualities. Dyes.of several kinds,, 
but espocially that made from madder, and univer^ 


sally known through Europe by the name of T urkey* Turkwh 
red, are supplied. Cottons are made in several placeif, 
as are coarse woollen' dotlis and carpets. Silks and 
silk gauses, of a very delicate texWe, are made at 
Constantinople, Salouica, and at Scio. Iron, and es* 
pecially steel wares, are furnished firom sfilreral parts 
of die* empire. Besides these, the smaller articles, 
snuflT, soap, sml-cloth, glass ware, porcelain, are pro- 
duced, but not in quantities equal to the demand. ^ 

The commerce of Turkey is almost exclusively in Commerce, 
the hands of the Gmk and Armenian subjects, or 
of Europeans established m the commercid cities, 
who are collectively distinguish^ by the name of 
Franks*. The chief exports consist of cotton woo], 
silk, tobacco, oil, currants, rosin, wine,Jiorses, cows, 
skins and hides, leather, linse^, comi, cheese, Turk, 
ish yarn, and carpets.. The chief imports are-.-cloths 
of wool, silk, and jcotton, colonial wares, gkss, 
watches, hardware, paper, paints, cabjnet ware, Nu- 
remburg wares, precious stones, jewellery, and male 
and female slaves from Africa, from Georgia, and 
the Caucasian territory. The greatest traffic is witli 
Austria, partly , by land* The next ’in amount is 
with England, and then follows that with France, 

Italy, and Russia., The internal trade of Turkey is 
extensive, chiefly in the hands of Armenians, who 
exchange the productions of Europe for those of 
Asia, including India and Cbina. Nearly the whole 
mercantile shipping belongs to the Greek subjects 
of the empire, whose resistance to its authority has 
an injurious efiect on its general commerce. The 
chief trading cities in. European Turkey arc Con« 
stantinople, Salonica, Gallipoli, and Gaktz. 

The Turkish divisions of the empire are purely 
military, founded on feudal principles, and ey^ re« 
taiiiing the military names. • The whole dominion is 
divided into twenty«five districts, which arc subdi* 
vided into sandshaks {Slandaids); each sandstudt" 
contains a number of tracts, called tiamars or siamots 
{Sabres)* Besides these, there are other divisious, 
used purely for the civil and financial purposes of 
the government 

The European part of Turkey comprehends the 
four provinces of Houmelia, Bosnia, the Islands, and " 
the principalities of Moldaviu and Wallachia. 

Boumelia is subdivided into sandshakior standards, 
and contains about 6,000,000 inhabitants. The 
most populous cities, and their estimated iuhabitonts, 
as calculated by Andredssy inJLlic year 1815, accord- 
ing to the consumption of bread, were the Billowing : 

Constantinople, 597,000; Adrianople, 100,000; 

Salbuica, 60,000; Sofia, 46,000; Ruschak, 30,000; 
Philopopoli, 30,000; lonina, 30,000; Larissa, 25,000; 

Sistove, 21,000; Varna, 16,000; Misetra, 16,00Q; 

.Sc^tori, 16,000^ Tripolisa, 12,000; Sillistra, 10,000; 
and Baba, Nicopoli, Stuvi, or Uskub, and Pristina, 
from flOOO to 10,000 each. 

Bosnia contains about dfiQrOOO inhabitants. The 
cities are Bosnu-Serai, with 65,000 ; Bainaluka, witli 
15,000; Zwornickj with 14,000; and Trebon, witli 
10/000 aouls« 

The Ejalet Dschesair, or Province of the Islands, 
according to Lichtenstem, contained in 1819 about 
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Turkish 525,000 inhabitants, chiefly Greeks^ and the follow- 
ing cities; Galipoli, with 17i00O; Castorea, with 
18,000; Betaglea, with 15,000; Hydra, with'40,000; 
Caodia, with 15,000; Negroponte, with 16,000; 
Canea, witli 13,000 ; and Athens and Levadia, with 
10>000 iiAabitants each. 

Wallachia and Moldavia are rather under the no-* 
minal than the real government of Turkey^ though 
the \\ aiwode is nominated by the Porte. He is d- ‘ 
ways appointed from some of the noble Greek fa- 
milies, generally for a short period, and uniformly 
by means of nriyery. Wallachia contains about 
1,000,000 inhabitants, chiefly of the Greek .church, 

, and they are governed by ancient feudal laws, which 
ard corruptly administered by magistrates who owe 
their authority to barefaced corruption. Bucharest, 
the capital, contains from 50,000 to 60,000 inhabit- 
ants. 

Moldavia has been contracted by cessions to Rus- 
sia, and now contains about 500,000 inhabitants, 
who are of the same religion, and under a govern- 
ment similar to that of Wallachia. Jassy, the capi- 
tal, contains 27,500 inhabitants. Galata, a trading 
dty on the Danube, has about 8000 regular inliabit- 
ants^ and a vast number of strangers, who resort to 
it for commercial purposes. 

Turkey in Turkish Asia comprehends the following coun- 
Aiiu. tries ; 1st, The peninsula of Asia Minor, with the 
island of Cyprus, and some smaller islands in the 
, Egean and the Mediterranean seas, and in tlie sea of 

Marmora. 2d, That part of Georgia which has re- 
mained to Turkey since the lost peace with Russia. 
Sd, A portion of Armenia. The whole country 
of Mesopotamia, that of the Curdo, and a part of 
Irack. Bth, The whole of Soristan or Syria, with 
which the Turks include the district of Yemen in 
Arabia, over which they have no actual power, and 
the cities of Mecca, Medina, and Jeddo, which have 
been lately again taken by them from the Wahabees, 
but which properly form a part of Arabia. These 
natural or ancient divisions are now scarcely regard- 
ed by the Turks. The whole dominion is, for pur- 
poses of administration, divided into twenty-ono go- 
vernments, vhs. 

Ut, Anatolia, including that portion of Asia Mi- 
nor which comprehends the provinces of Bithynia, 
Paphlagonia, Galatia, Phrygia, Mysia, Lydia, Ly- 
da, Caria, and Pisidia. The chief cities are, Ku- 
takia, or Cotyaum, with, according to Malte-Brun, 

50.000 inhabitants ; Brussa, with, according to Kin- 
neir, 50,000 ; Bergamo, the ancient Pergainos, Ana^ 
talia, with/ according to Beaufort, 8000 ; Kara-hissa, 
with 60,000 ; Angora, with 30,000 ; Kastimuni, 
with 13,000; Siqope, with 10,000; Smyrna, with 
1 00,000 ; Scalanu VO, with, according to Galt, 30,000 ; 
Sdo, in the island of that name, with 25,000, accord- 
ing to Galt, 20,000; to Wittman, 25^000; and to 
Olivier, 30,000 ; olmoBt wholly Greeks, and lately 
destroyed. 

id, Kibris, or the island of Cyprus, with about 

120.000 inhabitants, of whom 16,000 are in the dty 
. ^ Nicosia. > 

id,. Itschill, a part of Asia Minor, comprehend- 
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ing the ancient CiUicig, liaiirja,,|u;id ftn^ylia^' TarlM 
Its (Chief dties are Adana, with 30,000 inbamtantt ; ^ 
and Tarsus, with 30,000» ^ 

ah, Caramonia, comprehen^ilHlg a portion of Asia 
Minor, which was formerly Cappadocia, and pkrti oil 
Galatia, and Phrygia Miyor, 14 cities ar^ 

Konia, or Iconium, witii 30,000 inhabitants; La- 
renda, or Caraman, with, accordin|^ to. Kinnair, 

15,000; and Acschier, or Antioch, with 60,000* 

5lh, Merash, extending^ over part of Cappadochv, 
of Armenia Minor, and <7'Cillicia Campestris. Tha 
pnncipal cities are, Merash, with 90OO or 10,000 
souls; Aintab, with 30,000; and Melitene, with"8000. 

6th, Sewas, including the greater portion of the 
ancient Pontus, whose ^incipal cities are, Oska^, 
with 16,000 inhabitants ; and Amasia, with 35,000. ' 
llh, Trebisond, comprehending, to the eastern 
the ancient Pontus, a portion of Armenia on the bor- 
der of the Black Sea. The capital of the same name 
contains, according to Kinneir, 15,000 inhabitants ; 
and Rise, or Irlsch, not lately visited, but in the mid- 
dle of the last century, a flourishing, manufacturing, 
arid commS^rciul city, has 30,000 inhabitants. 

6th, Tschalder, or Chaldea, a part of Armenia, 
with' which what remains to the Turks of Georgia 
is comprehended. The only city is Akhirssa, or 
Akalzike, on the great road to the passes through 
the mountains, which lead to the ports on the Black 
Sea, supposed to contain from 12,000 to 15,000 souls 
of all descriptions and nations. 

gth, Kars, a part of Armenia. The chief city in 
lat. 40’’ 56^ and long. 43^^ 35^ of the same name, as 
well as the other towns, have not been recently vi- 
sited, and their population is not ascertained. 

loth, Erzerum, also a part of Armenia, supposed, 
by Morier, to contain from 500,000 to 600,000 in- 
lubitants, and represented by him to be both fertile 
and beautiful. I'he capital of the same name is va- 
riously described by Tournefort, Morier, Gardannn, 

Kinneir, and Von Hammer; the lowest estimation 
making the inhabitants amount to 80,000 ; the high- 
est (Morier) to 250,000. Karahissar contains 
10,000, and Hamisclikane 7000 souls. 

1 Ith, Wan, a part of Armenia and of Kurdistan. 

The capital, from which the . province derives its 
name, has not been recently visited ; Betlis is stated 
by Kiiuiefr to contain 12,000 inhabitants. 

13/A, Schersur, a part of Kurdistan. This pro- 
vince is 80 called from its capital, in lat. 35'’ 46\ and 
long. 45*^ 21', which, with all the other places, are 
of small consideration. . 

ISM, Bagdad, a past of Mesopotamia, and the 
ancient Babylon, with a portion of Kurdistan. This 
extensive province is very, thinly peopled, and re* 
cent travellers' represent ft aa fast going to decay. 

Bagdad, the city which gives its name to* the pro- 
vince, is stated by De &icy to contain 05,000 in- 
habitants, or more thap one-fifth of the whole po- 
pulation ; the other towns are siimII. 

\ah, Basra, or BiMSora, a part of Chaldea, and 
of Arabia. The capitid of the same name contains 
from 45,000 to 80,000 inlu^itants, according to the 
differing accounts of Neibuhr, De Socy, and Von 
Hammer. Korna, atthe junction of the Tigris, with > 
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Tui^h th^ ill a eMtnieroIal eity of .8om6 importance ; 

Rrn ptrf* S|g i» not ascertained. 

15<A, MossuV a part of Mesopotamia^ and of 
Asajiriiu The capital which gives its name to the 
province is on a.nne plain, watered by the Tigris, 
and contains, according to Kihneir, 35,000 ; accord- 
ing to Olivier, 65|00P inhd)itant8. 

IftA, Diar]l^kr, that part* of Mesopotamia which 
was called Sekr foritierlyi, ^ The capital fVom which 
the province derives its nllne' contains^ according 
to Kinneir, 38,000 inhabitants; /but according to 
Gardartne, SOjtKXh Siwerh, a trading city- on the 
river Frat, has a population of 10,000« The other 
towns are very small. 

• l7th^ Racca, the western part of Mesopotamia, 
and a part of Syria. I'he inhabitants live more in 
tents tiian in towns. The capital of the same name^ 
though known in Europe more commonly by the 
names of Nicephorium or Kallinicum, is represented, 
by recent travellers, to contain from 30,000 to 
40,000 inhabitants. Dircdschik, a trading town on 
the Frat, has about 6000, and no other placo more 
than 2000 inhabitants. 

18/A, Haleb, the northern part of andexlt Syria. 
It is represented as a fertile, manufacturing, and 
commercial province, with 500|000 industrious in- 
liabitants. Haleb, the capital, the ancient Beroe, 
now called Aleppo, has a population of, according 
to Volney, 100,000; to Setaen, 150,000; toRosseau, 
200,000 ; to Arvieuz, 280,000 ; and to Dr Russel, 
235,000. It has a great trade carried on by the 
numerous Franks established therg, Killis contains 
1 2,000 ; Antokia 1 5,000 inhabitants. The popula- 
tion of Scauderoon and Latakia arc not ascertained. 

19///, Tarablus, the middle part of Syria, west- 
ward of Lebanon. The name of this province is 
derived from that of its capital, known to Europeans 
OB Tripoli ; which, according to Browne, contains 
about 16,000 souls. No other town is noticed by 
travellers. 

20/A, Akka, the ancient Phoenicia, and a part of 
Palestine. The capital of the province. Acre, or 
St John's d'Acre, the ancient Ptolemais, contains 
about 16,000 souls. The ptmulation of the other 
cities, except Bairut, or Beri^us, which has 7000 
inhabitants, is not ascertained. \ 

21«/, Damas, this includes the greater part of 
ancient Syria, extends over 26,8^ square miles, 
and has a population of 1,250,000 soids* The too- 
vince takes the name of its capital, Damas, or Da- 
mascus, which lias about 200,000 inhabitants. Ha- 
mah has, according to.Ali Bey, 100,000; Emessa, 
30,000; Jerusalem,' according to the same travel- 
ler, 30,000 to 40,000; Razza, the ancient Gaza, 
6000; Ramla, or Arimathea, 10,000; and JaflTo, 
or Joppa, 5000 inhabitants. 

Turkiult xhe Turkish government claims a kind of ajutho- 
• yjjy Qvgy gQjjjjg large portions of Africa ; but 
the local authorities con scarcely be considered as 
subjects of the Porte. The most important of these, 
Egypt, has been largely treated of in Fkrt I. Vol. IV. 
of this Supplemeni. The states of Barbary, Algiers, 
Tunis, and Tripoli, pay, when it suits them, some 
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thibute as ackiiowledgnient of dependiunce. Nubia ^ ykah 
haa been fecenUy subjected to the Pasha of Egypt; 
but It is hard to define hoif far thst county can be 
considered as a brani^ of the Turjkish empire, when 
the conqueror of it scarloely acknowled ^ his de- 
pendence. The limits allptti^ fo this arucie will not 
allow us to ' draw up, even in a compressed form, 
such particulars as have reached us respecting the 
northern parts of Africa; and, iqdeed, they inore 
properly.Mong to other aitielea. ' 

See 'Preieni. I^ate of TtirAi^frc. by WOUim 
Thornton, London, 1815; Moeutt^ VtagUi Coo* 
iurneo^ Sfc. de la Turque, Paris, 1812, par A. L. Ca^- 
tellon; Deo Otmanischen Rekho Staaisveifaooung und 
^aativomaltung, von Jos von Hammer, Vienna, 

1815; Clarke’s, Hobhouse’s, Holland's, Morier's, 

Kinneir*8, and Wittmafi's Travels i Karamania, by^ 

Captain Beaufort, R. N.; Heude’s Voyage to the 
Persian Gulf, 1819 ; Hassel's ErdehesAreiiung^ . 

Wiemak*, 1821. (w. w.) 

TYRONE, a county in the province of Ulster, in 
Ireland, having Londonderry on the north, Armteh SHuation. 
on the east, Monaghan and Fermanagh on the souSi, 
find Donegal on me west ; extends about 42 miles 
from north to south, 54 from east to west, and con- 
tains 1271 square miles, or 813,440 English acres. Eattnt. 

It is divided into the four baronies of Dungannon, 

Strabane, Omagh, and Clogher or Upper Dungan- 
non, and 35 parishes which belongto the sees of Ar- 
magh, Derry, and Clogber. * 

The greater part of (his district is mountainous, Sutface. 
particularly the baronies of Strabane and Omagh oii 
the west* In the former arc two hills of great height, 
called Bessy Bell and Mary Gray,— names celebrated 
in Scottish song. Dungannon, on the east, is a rich 
andfertile tract, and Clogher, on the south, also can- 
tains a considerable proportion of good land ; but, ge- 
nerallyspeaking, the territorial value of this inland and 
northern district is much inferior to that of most of 
the other Irish counties. Resides the usual varieties 
of soil, clay fit for bricks of various colours, and par- 
ticularly pale bricks, which are deemed the most 
durable, occur in almost every parish and townland ; 
and about Fintona, in the barony of Clogher, other 
sorts of clay arc made into a great variety of earthen- 
ware for country use. The best pottery, perhaps, 
in Ireland is in the barony of Dungannon, where all 
sorts of coarse crockery-ware, fire-bricks, and tiles, 
are made of as good a quality as any that are im- 
ported. At Coal Island, in the same quarter, coal 
IS wrought to some extent, though, according to Mr 
Wakefield, it is bitumibous and of a bad quality. 

This is one of the few districts of Ireland in which 
there is little or no limestone. A great many small 
streams, having their source ip the high grounds, 
traverse the county in every direction. The more 
considerable are the Blackwater, which, rising near 
Clogher, soon after forms the boundary on the south 
and south-east, till it falls into Lough Neagh, and 
the Mourne, which falla ifito/ the Foyle near Stra- 
bane. The Foyle also washes its north-western ex- 
tremity in its course from Lifford to Londonderry, 
but does not properly belong to tbis*^ county. Lough 
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Tyroofr Neagh, which Tyrone touches on, the east, is the 
Jargest lake in Ireland, covering, according to Wake- 
field, 173 square miles, or upwards of 110,000 Eng- 
lish acres ; but it is less celebrated for. its aceotry 
than some of the other Irish lakes. 

Estates. Tyrone is divided into estates of very great ex- 
tent, many of them worth from IaSOOO to L.7000 
a-year, and its productive or arable land into very 
small fnfniie,xtiot oflen exceeding 20 1 rish acres. The 
chief proprietors are the Marquis of Abereorn, Lords 

Leases. Eclmore, Northland, and Mountjoy. The leases are 
for various* peridii,— thirty-one years and three 
lives, three lives, and twenty-one years and a Hfe^ 
On ionie dstates the land passes through the hands 
of middlemen, in portions of various sizes, till it 
reaches the actual cultivator, for the most part, in 
veiy minute subdivisions. It is customary for seve- 
ral persons to be concerned in one townland, which 
is held in what is called' rundaUt the cultivated land 
being divided into shares, which are changed every 
year, and the cattle pasturing in common,-— a iyMm 
utterly inconsistient with profitable occopsaion, or the 
amelioration of the soil and live stock* The cattle 
and sheep are accordingly of a very inferior descrip- 
tion; and the latter,' which are not numerous, ina/ 
frequently be seen tethered upon the small patches 
of herbage which are interspersed among the shares 
of these partnership concerns. The tillage land, 
too, is inore frequently stirred with the spade than 
the plough ; and where a plough is used, the team, 
consisting of horses, bullocks, and even milk cows, 
must be supplied 1^ tho>^ contributions of three or 
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four neighbours, who .imitc dicir nmna for the pjir* 
pose, each attending its cpcfiwtfon^.leat bis poof.aili^ 
mal should hq,ve mortf than his fwoper share' of the 
labour.' Potaitoes, bets, .and Ibay. lire the prineipal - 
crops. ' 

The towns are Omagh, the cocnHylown^ Newton- Towns. 
Stewart, Strabane, and Dunganoon, the tii;o*totter 
places of conslderable-.extent and popumioiitf be^^ 
sides a number of vUliu^s. Aogber and Cfoghnr, 
though Parjiamentary-iiiougba before the Unioja, 
are very small places* The linen manufacture is 
carried on to a great extent, and the potteries and 
collieries before noticed also employ a considerable 
number of hands; to which we may add illicit distilla- 
tion, which prevails throughout all the north-western 
counties of Ireland. The food of the lower classee 
is oatmeal and potatoes,— •wheaten bremi and but- 
cher meat never being used but on extraoidinaiy oc- 
casions. 

The county, which lias 20,000 freeholders, sends ^nsento- 
two members to Parliament, and the borough of 
PungaoDQU a third. Before the Union, Tyrone bad 
ten representitives in the Irish Parliament. 

In 1791 the population was computed at 157,700 ; Population, 
and by the census of 1 821 it was 259,691. According 
to Mr Wakefield, the Catholics are to the Protestants 
as 6 to 1 ; but property is chiefly in the hands of the 
latter.. Many of the rrotestants^are of the Presby- 
terian persuasion. 

See the genend works referred to under the for- 
mer Irish counties, and M'Evoy’s Skitiiiical Survey 
of Tyrone. . (a.) 
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:««; 4!Mtei|^rte neolv-tNo^thlrd of tho habilUm 
abe. Itt adif and'dimtai it rival* Ao botl oarhi 


globe. Itt arif aiid'diinate« it rival* Ae best naibi mtttthiiri 

the old continent It » not> lik* Ai^ and JkfifU aM Itilg 
ca, infbatad by Ae larger ahdf more daageroua ape- rat^eir/ 
ctea of ^wild aniniala, nor deformed by yrntdeaertai IfaaW et^ 
dbidr firOaeikt inauperrible obauclea ^cMlkitfon. gmAst d 
BiA it* great aftid pAoliar advantage lm*iii the mw nve tatei 
rivalled BMmnitude and numbar of iti lUkvigtble^rit mMUblel 
vera, whicfa%nable ita moat vetaote inland pan* to the pragi 
hold cflittttiereial iidefodurae arith each ofther^ aM vrhieb bl 
with fbra^ itatea, orith’ ufiparaBeled oaie and ra^ htv* see 
pidfty. The poaitton.of theae great river*»%lieao ftoitt haU 
eatuariea aU open to the east pointe aMglie treaiem rope^ and 
side of the old oonthient a* the regkm'wfth irhach Mimdeiir 
it is deadried by nature to be moht ehttely eaataiae^ Enropo c 
ed» Taro great daaaea of ooloniatt, vridkiy died^ pandfel 1 
lar In character and eireumstaneea^ came Stein the'Uhte 
rope to occupy this new wAUb The dpanurdt^ devote t 
who were first in order of time, todc poaMiaioii of ibeh vai 
the moat populous and ftrtdhri^cina; but theta na« unburdei 
tural advanta^s were Tendered abortive by pelitieai pn^udioi 
and moral evila,-- o rapaciout^iritj a corropt rhli- vantaM 
gjouj and a vicious system of govemroent. The are nmt \ 
English, the other g^eat clasli of colonists, owed of Europ 
their better fortunes in some measure to their ap- nnoccupi 
parent disadvantages* Having neither gold mines unincuml 
to work, nor wealuiy Indiana to rob, they cttldvat- ral, whicl 
ed with greider diligence th* natural ricnea of iife The volu 
soil, and laid the foundation of Aituro proi^erity in may ^o] 
liafaita of order and industry. Neglected by the go- warning 
vernment as a band of destitute refugees, they eil- ed lights 
joyed what was then an unusual degree of civu and more per 
religious liberty. Their industry flourished, becanae have gii 
it was unfettered and uhburdened. They were well trulha to 
governed, because they were left to govern dtem- baa first 
sehres. And if they wimted the^aid <n the mWier producH^ 
country when that aid might sometimes have been cukle a 
useful, they were, on the other hand, exempted fhmi vHUeh yt 
those incessant exactions and vexatious to which the of an (u 
Spanish cokaiista were ekposed, iVom the ignorant, pita oantl 
meddlingjprosping. bigoted spirit of their European inhdbitai) 
rulers. The ti^ubm they experiancedilm the hoa- that, belt 
tility of the Indiana diflifnisbeB as thrir own ndm- Its origii 
bm*8 increased, and, except at firet, were "never ex- inteRige* 
tremely detrimental. Their oommon dangers aerV- Ihma wiU 
ed in some measure da a bund of union among ed the et 
themaelvea, and perhaps favqured \heir social im- Hbrii to 
provement, by aedngata aKghtlyccknpreasiugforee ed hibn, 
to prevent the indefmite diffusion of the population The effei 
over a large surface^ Toiheir flree spirit, virtuous ha- ing die p 
bits, intelligence, and industry, jthe English colonists eo. Wn 
certainly tiwed tmiCh of tfaeif dUrly' success ; but we totauce, 1 
must iiotfoivetthataeerleaiif fiMrtttna^tllimgei,nol ^ a hUtidri 
directly tfab tamaequence of dieta own ekerdona, have atimulua 
greatly contributed to place them in the enviable aitua- ment, wl 
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AYftwMlWMd A. iMt-Hd M At -» 

Ua4l wpmt. Md indqiaMlM w* 

■h<iiiUlA*«M«s,iii tb. aptoe 
npMluliid UuriMdMk^ th* i miw | ^iy iiff JiriM ft i 
aifid «itb A. w«tt ^asmjfsfvt 

iad 1d.riiiod iMM,IA-biab ^ 
ftaM .tirlMidMff tni 

febdHr deiolMSHifiW., lam di.ij|Hi*l.t»idi«ippN.« 

dv. ttcKM Md uaitu,' 

iiddUltle limler to db. mniUitAM df wo— Mg. 
flMpnimMor«DCie(w. Tb«-.A|teit»ol^Englmd» 

-UA Menddd dl OMkoMto into .Mi 
Eu— t wettrod to tlie'tJiiitad States sn 
frottkliatfAe .vOsiddcb dKot 1^ 

>op(et sad pwpww d <br Ada a earaw *.(f 

gtmiewt 'md ptmkag <U«ld^ 

Eacop. eaftaot Sop. to iad -Midi tiib had TO 

paialtelt k ^Mklosy faiMda^* The peopia of 
dw'UhitedStata. 0^ ia a oemdimm to 

de«ato their -hole aamikm to addratlTO of 
tbdv vast aatpHd valMiMMt aMhttwtsd^te ware, 
aabuideaed by opprasdv. tamo^wdwtsraaTby old 
pn{|adioesaiid«itrd{^iiMiM Eaji^ing the npitea ad* 
vantaM of an inftht «d a nuitun tooi.^, they 
are iMb to apply the faiphly tafiiwd sdeaee and an 
of Europe to Ae haprOvanent of thevirgla aidland 
anoccupiiS natatal ridies of Ansriea.^ Ihej^nait 
unincumbered by a thousand — rils, politicil attaHao- 
ral, which we^h down the energies of the old woidd. 
nievclnnie m our histoiy lies beibre them: they 
may adopt our improvements^ avoid our errors^ tab. 
warning firom our sMfe H ngat md with dm wmibim 
sd lights of oar expoienee and their oWn,b«ildupa 
more perfMt fbna of sofeie^ Even ahuadn they 
have given mliae mementnue and ecane ipntaw 
trudis to die vrorltk' It ie their rapid growth whim 
has Aret devdiqsed th. astoniehiag vMulta dfe 
prodaedve powerl dP population. We Can now od- 
eulate with coneiderabie certainty, thaO AaiCriea. 
dhMi yet preeeMi to the era, gencraHy, A. aapact 
of an tmtwdea fbnst,'ww> in die abrnt spam of 
pn» osbt&ry, amppee Entope in the puiaber of its 
inhafeitantn We Oven haaard IHd. m predicting, 
that,hefhre the tide of dvilieation bu roUed back to 
its oridnal seaA, Astyria, Psrsiak and Palestine, m 
inteHigiAt pepiiladtM of two or these imndred mE* 

Ihais wiH hev. ovcrqiread the i— worlds sndeatend* 
ed the empire of knowledge «nd dwarta-ftdm Cape 
Htoi to Amyska. Among thie vast msklb of dvilie* 

«a tahn, diere will be bht two tatf gnages qmken. 

The effect of this single drcumelanoe in accelerat- 
ing die progresi dPsodety can scaredy be calculat- 
eo. What a Add will then be opened to the man of 
eddicc, dm aH^'dlie^^dar WHtw, who addresees 
a faiAitbwd iiiAlim *r educated persons?— what a 
stimnlus given mental energy and social improve* 
ment, when every new idea, and every usofiu dilt 
4 b 
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OBit«d covety, *>• coniinnnic«l«l insUtt^moualy 

of intelligoBt boingi, elw^c 

'^^'^MWWyofthepoetaiMlthepreM? Withth«wu»ed 
wtaDect and resIkinM rf » on 

«.mantie acale, what mighty deai^a vUl then be 
mactioable? Imagination it lott'in attemptingto 
mtimate the effecU of rach accnmulah^. m«M,aiW 
powers. One reanlt,- hawevcVj atay^M raticiiwM. 
‘ America mntt thenhacome thcycentoe of knowledge. 
civUiaatMii,«nd ptneer ; and the pcpientle^ng ^t« 
of Europe (RuttU perhaps excagtie4}, placed on the 
orenA' mnkUtiUQb.GploBsal assooiMUis jw the America^ 

RapttbtoiiiwUaink to4 lulwirdiiUterankga^^ ce^ to 

axirt 4 Miy ' greater influancQ o* the late of the wovia 
'than die Swiss ihntons d»«t thepremt day. 

Extent and .. ■ The territory nf the United Sutes is ^tiiated 1^ 
Umiu. 'tween the fi5ln and 49th degrees of north latitnde, 
and' between the 67th and I 24 th degrees' of. we(rt 
kacitacle from London. Ito extreme length east and 
^ is *7<0 miles, its gspatest breadAnor^hand 
south .1S80 milee, and itt !»«% according .to, Mr 
Melliih. «/) 7 i, *10 cqnare Biwliah miles. It is 
bounded mi the esst by the AttanUo Ooes^i, on m 
■ aorlh bythe British nossesrions. oa.thewest by the 
Ihirifc Ocesn. and on tbe.soutli by. Mexico and the 
Gulf. The Mississippi diwi^ it uito two 
poftsnearWeauaVhi extent. IntheiWfth-eastanileof 
diis tefritMry, there is a apace pf more than lOftmilee 

aouartv of vwy hawen groupd, interposed between 
New BAuiswIck and Lower C^da, die po^wn of 
which has long been the subject of negotiation ^ 
tween the Bri&h and American Govemmenta. On 
the wett coast the Americsne have an unque^ned 
daim to the coontiyi between thp 4(Sd and iTtU 
nareUds: bot Boaiiadispoteather^tofrposaeaaion 
with them to the tract of country between the 49tb 
and 60th parallel. Aa the sdnuM bojindaries are 
in goneral very distinctly marked «n ^ common 
maps, we shall not describe them in de^d. 

Mu»nJ Di. Two chains of mountains sewrate this ex^»ve 
TifioDi. territory into three great natural ^visions. I. Tw 
Athmtie regien. or the. c^try lying «td. the 
A.. TIha vAllev of the MlSflia- 




States: ^ 

WIMimI. deta^sd; 
tiugtii.; inidjitix^ctly; tintritoM 

iMptinnoue levd. Insjf a t ta i n their 
iq Kew Hampehire.. where Mopnt 

sj . 

feet. ]^ut hia .ex«^ t* .nndpubtw 
wrwg.BrioeipIes.' .. That of jthe highest 

'The Rothy. ntountdna. known iwt .imperfectly, 
‘me neondnuetioit of the hlexican^dill^et. a^ 
extend tp, liU pcean, . They pass through, the 
bwritm? 9f|l^ United Stateei et the(Mw>ce.of 600 
iiples front the. Pe«!ific.,Oeeiin» and^omsist.ef ,wv«d 
elexe^n duiini. occupying, a horesdth ,% SPO muea, 
.w^.d^ vallies betwetw |hem. Tl^gpu^ eh?^ 
from their bseei M»d *re suppoaed,to nmd^^ ele**« 
Jdod of 12J»0, feft in t{ieir hjghest-ammeits, wy 


riP.Mr 


‘-amot 




Ji^smtrry Mid ^ir wuew T 

6c region, or the country lying west c£ th* Rocky 

mountains. , ‘ 

The Alleghany mountains ,oommence w Lowm 
Canada, bdow Quebec, and i^ug dugg the wortb- 
wn boundary of Maine, and tbre*^ New 
slure. VsmKmt, New York, Penneftra^ Viigmie, 
end the two Caiolina% they terminate in,the.inipm 
parta of GuMgmfawl Alabama, preservi^ a, swUf 
diraetimi thnomhont, .Ttoy c«wt of tbr^ 
fiaur, tve, or mQre*3ittind ridges, - With wde • ^ 
fertile vallies 4iiaMfeMad» Thetrentife is UDO 

miles, then breedtnwisa from 110 twddp. In the 

northem half their haight »■ gwateeb.M wptf 


, tL Allanlic Region was the first settkd, end is aUmUc Be- 
tito S(op,uloua «nd improved poitioi\ pf the 8*^”* 
,tJnit^ not the moat favourec(aa^to,aoil 

anjl ^‘matee It. pejr be poMider^d as, top,.ei|Mem 
%pe of the AU^W'eSe. liMludinjg all t^cPHiltrief 
Knjtered.by rivers paring mtu the ^tlaiitic and the 
Gulf of, Mexice, pf toe Mississippi, .it is about 

1700 mdes in length, with an average, breadth of 
and .embracm an area ^iQCUOOQaquare miies. 

It includes three well marked jarieties pf aoU and 
aucfiuwi 1 . The alluvial cUatrict, copaistiiig of sand, 
gravel, and clay, comprising a stripe of levd land, 
extaiuUng along the coaiit f’om New Ymk. south* 
watd, ww a breadth varying frem 20.mnes to lOQ. 
i^eaui^a is level or slightly, undulating; and it jeqi* 
hnnwa huge tracts of marsh near the epa^ The soil 
is .poor and. sandy,' prodijicing .almqst nothing hut 
pines, except in aUuvid tracts whwh.akirt.jtbe 
rivfiis. About onedialf of the surface of Ke^. Jersey, 

D^Ware, and' Mary lanAonejfifthrf, Virginia, 
third of the.Carolinas, G^Hfgrn, a?*! Ala* 

bapia,, All.npd« this ncepW^ , 2* Thft upland 
liWihtv. ! tr^ct to the fqot 
of, the otonnta^.w^^b5UifAvf7W^ 

Sp6 mijaa. The aeil fs^aifd.frmtlie 

detritus 

^le, and weU adapted. 

tha Alleghitoiea. and % WW betwe^ them^WW 
baiur ustKong growth wojjd,Jiav«gw^y 

a rtoh a5^cap«?lepf,to%%^toff 
ia not ropty oe,too ateq). j apd-ase ajmiwt freo 
uurshaKl^peiFti^^fipiiyliqj^^et^Xo^ . 
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If mivv H iiieniir iiraB 0 B/iivqRt^ gv foil 

~ ‘glg^5iS gff g.> * y^ 
roekf. »SrKi3ift!Sr 

j^aatuM Umi ^Ou^naA Imteom giMniUy 4t 

MClfOll €KWnf J 0 fK' 4 WtlKMiW^ 411 CfBiViClff^ IfTO 

jbtf^ taot^ Ak 

UitoMfr u i rthtJ uf «jie^ apw^caAMmaf^Ae 
nKnMituBMktaf •D'WoUkm^ iWwoodaaiK^ 
lulljr co<«Md all Air AUnAla fcgioaiii axot^lAnD 
tfaott odlad by'Aa AaBaritaA')MfriraM» 4 )« vJliiAt 
Aott caitaM not Iran eafrialmA* tio naai^ gMwA 
df Ainbar Miiita. Tfaeaa are tu/k maadlAM artHet 
grottodi^ itt Aa FlremHtenn'inia^ tH^^NMedlaa 
indiAtei iNtt khM bare af troodi rHbeiltai iraa or 
dry.tav^ar'aneren. AadibpepatokmAli)Mtoiiy Aa 
IbnAeAaqjMr; btoteveoittw A<A^daaiei]paee#> 
]Aad |Ma«i, wriiraflAaadi <M<«j(y «6 Infa • pro 
non of Ae aorkae, AM Ae aoiintf sanani 9 y] 
aenta> to Ae eye 6 f a«fiiffcmaBi^ Ae ai|Mek of«M 
ral wildemeMi bttt bAhatt by yakbaa af a dht a t A k A 
which inbMiBtoMoaHmadAegitafcwtftib A M yn A 
leM ftc qn aiAarfTrareeeAfc fW>iA Ae AaMI|r«A A^y 
termiaata in Ae beoadlm ferealB'aiiAa iUk 9 » 
hanlea. < > k ^ 

raUeyaf The biBhi « yiaflify # Mb MMwq^ ndiiA[.ag^ 
MiMuiwjipi tenda Awt Aa Alkj^BiBwato Ae g 6 Cl^ m oiintabW i M 
not M> large ae Ae faeilb of Ae Aaaaon bghaMhAliA 
bnt boing'Aaated A AirbcMjBaM«f AdAn^aMte 
aona* it May bepibntnincedA»iiiest'wn 0 JM Ae 
wocld. it* breacmeaeteadwAtie 140 ft«uke} lie 
lengA A Ae qipoeite dfafeetion ISOO. and ita area 
1 , 400,000 ttfMn tdilee. It conirrehanda a great 
dmeraity of eoS, eocfiwe, and diaeate. 1 . The haahi 
of Ae OWo, mcludh^ Ae CuaAeriaad, 700 n 9 M 
long and 900 broad, is eriAand beentifidooHMiyi 
the garden of Ae United Statca. The lower jaatew 
the enrihee ere ftom 900 to 900 ftet ebotoAe Unj# 
of the aea> end are Aidy Aversified wMt oolttd 
topped eihble lAla, rising 400 or 900 Cset AoM 
Aeirbase. TberivtHgeDCTsUyrnit AdocphaBesrhr 
aometiniee mere ntvmsi^ bsd often sfweedbg Os* 
intoeaHies, wUA koAdo Sands 4 < 0 »AeHmtikA> 
U^. Thk- dkteieC'ikidOdea KenAciM, T e n nwoes ; 
with part of Visguda^ ftiMlieaiaft 4 Mkb Jh&Bk 
and Blinois. 9. TtettasriwiyeUMiding ftwaAe 
bosintf AeCTio n ai Ms w si» aw d to Lake gopetior, 
Ualadiiig Aa aeiinay 1 fc!Wrla*-tAe» Wi ste o si and 
UjnpA MkaiaBtppL Tbo nltftoe la sissii'AisM w- 
dAdtag, aoBMlAeAse teMi Aat AeMalm staUrtate 

onitktm Ourried efbv^esoiMlMiiMf^eBf hkftptbfor 

Insi by any SMtAk oovMhhm elk%t 4 M kof^idge 

eatewWbelMAollitaDaiM 

tsNt kw ominenose osM ArOoeeA and awAy 

moantains. Th* aOD ia natu^y ridi, and corered 

wiA htttukM harblpti b*t AodkiiMO koeoasei 


and the woow A Aiiiii> that Aa bare ground or 
wnb^ OeMq»»'<i wM Aw e Aa ><f At s«r&eo on 
mtjim ddo) ^ wat W jijl^ ^ ip ijt iy d "MM^ 


sniailiaAe w* At arMk^^l^A.ahsiAita ekAti^ 

af t^dlksus^ k 19 M |kit, 4 lw*i 0 dha sea. 
|IMa«, 0 K< 


fy 

SON* srUA g aa lb ats into ajii^ <)A(Q*b«k,MK[te 
gr s M ' j M ff si OsayAn oonosnaA 
tss ot siol M at riy h g i a l ao*M A t ywU Bt.A*lllA|*i»» 
ridiaiw* la-Aot ^to i oft tba kpjn ro a^ 
as it wetkdiatiM«Moyk*tiMthMA«|Mst.^^ 
Ao IlkiiM^ka Aedksift MOMdainfc MMp^ 



an wao e ii i ly tal k At hei g h t OiP O iftMi f Xhekl 
ie ftoM 100 to i 9 Am$oi Aakgidisi oAlgn I 
wkb geMk dadstjiks^dMpiK,^^ 

*dgM>MW 0 M.^ A »4 AilthLAifiaMll MamKam^ 

ArkAO M a w n md 9 kea aii^ 4 i#<jMtaaiM| 
ral Awr 1 tsr^wW^M^ lNs lii 5 «««i 

of AoOwiA Ak» Mwfl iOaliidMaiiftfc 
kMrgsAAhbMsA n k wit.akO At p iA ft ^^ 
^imaiii^ eoMdow *f A »M ka Wpp i i hnt k dv 
duri^AoboaA.fT >w*>in%d N «AW P r ed,i^^ 
trabk at all tunao a Akk,,gn>iW i£oymm. 
Iks oavntvrpondiMayiiAbolioMMrWadow^^ 
ckAed wiA OaieaiknUii#nr. .ThoM^tarAr^oiM 
or tiro faiivirod mite wasted AoOaMksjajsOagi^ 
butlesewoodadi Midk Aaoastep saetioA wunek 
togatknw|te teftt orgmd.otesflte nmApyHam. 

tioAa A Iteasimca^ «Ik 9 Msskniaeetion, f>ttev{aM 
ftom Ao asaridianfof 99 ”.A Aa Bodty mounlsitei^k 
oonpaitevdyAry laid itomi and modi of it an ak* 
eddte dceorV daatteM oClWdtetkAd undt tetep 
man habtehon, A 9 '< 9 M noB w ad v tte mawikm 
thrtmtinn'f Thiinlr imtiIntMHr sfnWdmiiiif 
cv uadidrtknA and Ihaan feMDiunataiiLdab] 



ml^Hiiafa hirdU rfanniilitaiHft and ImiiBiaw mowMA in 
tmmibpr and duniaiA in extant, aa wa animdt,Aa 
bakintf tteasoamtste^MbidriabdteaC^tismiyf « 


liMh^ thiia 

ditejte^ aooft teMte<v ^ •A's ^ 

pOMatA» » ssMS te »*MASter^»te^aiiMofito 
Ae SMteh IteMM* foiaval. 

lte#BB w sig<Aa maawr s tns, Mh ^a n i ^ i li m^iet, ok 
iteo^tetbb ftkMd.sdiA(k aftw 
ipnad oattMrbiWteh oComMir.tiso m itoi M ii d Ay 

sqywolmwhsmimtthar. da)Mpiijogti*er 

atfdaalt&laniataliBiiinapar Him I 
*k only to bo seen tS soam ij^ OMBg tM rirors, 

Aih*l.,m— t MMdhn wmoiMA mKasoielMttft In dl|A[|ff|p tfLliiMn in | |\fs 


• AaAotttamANawteiAdkdaMkiiaftviA^ — . 
aMdtekn ia mdiod<.to Ao te fthjte tetdl A* 
VetmcMt,lte|r|iBmpaUniite 4 l|ai^ n » 


r to amntiao, Aat Ao 
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UrrfBTO&Di SttAtBE*. . 


United north ; bH^throughcmt the whole eectknif the wood 
BiMw* does liot otnrer the thoueandth Murt oMm earflwt. 
Qfilllhuin of the Miaeieiind «lt«igetlwr» it m«y be 
oMiNech diet the wettern eid* h » batten detttt ; 
dht middle containe mueh goodlande* 'bnt abounas 
itt twwnpe; die eait tide, o on ap febendiiig the batiii 
t^the Ohio, ie the tidies^ and the idoat eligibie iat 
4 hwnan habitadon. Thelroodab in tbeivaatoral state, 
hfereaM oanthmalljr aa we advaitte them the ftoeky 
mountable to the Adandc, a yroof, perhaw, diat the 
aumner fteal^ and dit quantily ofatme^MicrieflMto* 
tore, IblloWaeiirilarlaw,* • ^ « 

Psciiii Ri.- iW Pdot^Argiwii ettenda flwai till Rodcy iboub* 

gion tuifla to thuWMUi. and {exehuiTe oMiaputed ground) 

ftott latkttdeid^ to 49”, embraeiof an arte of 300,000 
aq«a»nt3ea.< It eonaiataalnioateiitirelyofthe baain 
df tba Cdumbia river. A eham of monaiaina nma 
divoi^ itfhuh loutk to nordi, about 140 miles 
thuU'die eoaat, between which and thwBpeky meun- 
taioa 'Aera is a high valtey, 900 mOea brood, kiter- 
aeetdd by amalier diahia, hatt weU wooded >«nd’ wa- 
ter^, and enjoying a pure air and a fwitAd aoil. 
The landbetwben the outer dmin andthe ooaht is 
nearly of the aamcdeacripdonybutmudi lower, end 
overdun(ri widt Aoittme ftom frequent end heavy 
raqia. ftna^iritte bfuti m a rkd dy atadand equable, 
rraomWlnB that of FmHOe'bnd Spehi much more 
tbantmofdief AdmitieeDeOt Freat ia ratdv qmn 
in winter at the tnOUdi of Cohimbis river, tbm^ 
itia in the aemO letfrode aa>Qttcbec, where dm ice 
last* five or air tnantfaiif' 

Cluiate. The United'Statea, whom territoriet almost tooeh 

the tropm on the One aidn> and Veoch to districta 
where frost lasts five or afat months oO the other, ettr* 
bVace greater vOriOtiea of dhnate than any other 
single atatti la the World. Gttierdly qieaking, the 
climate' of' the United States fi dutlngutshed from 
that of Ebrope by three pecdiaridea.' 1. It is ab> 
sdutely colder for the e o rreapondh i g ’degrees of la- 
titude, the mean tamperature of thwyear, according 
to Humboldt, bdng nine degm of Fahrenheit 
lower on tfaereait eoaat of AmeriOB than on the west 
coast of Europe at dw latitude of 40t«aad lower 

at diWlatitude of 90- '9. The thermoaneter has 4 
greater raiqgei a* tie heat of summer and the caM of 
whiter neach wraatar e u tremaa. The dnnaW 
changes more lipidlyas we pMoeod from aoudi-to 
nordi, or a greater variety of dimatea ia eanpiisai 
within the aame range of latitude. The maanrtenw 
pkrature of Quebec, atone eMimnity, ia 49^, mA of 
Oape'Sable, at dm other, 79.7*. ttetWeen* the pa< 
of 98 and 40, • degtee of latitnde ‘vdiidi 
fflthb 4 dfrtatrwf I.IS’ -(Rahrenheil) i» fitirope, 
nmkaa a duMtHf MP bt the Unittd States ; and 
the aamexaiMlel' tebmeOMire wfaldi is ibund at a 
given degreU' df lOdMdir in the Unilid States, it 
fbund sevtndaglbaa dwt^dardr hi fitirope. The 


ate gfat v trwda b w w ij t <0 0S i n liim ■ FhUm Qtbd 
delpbjk^JiMtaaR^'hiliith* ttH* bi iiai. ion i ili tta aftd 
dm wil^ of Viennos Heiddb 4l New Qrieant/*’****'’^ 
and at fit Mary’s in ’QeaOi^MmW i* tMgW Men ; 
but inrPannayliranui snow, bMa thMn IMontldi in 
Miaaodittsetts ibur, snd.jn Mtiat five.$ In, the 
two latter states, the ice beam laaiW.niiaapmt> abd 
the era iiaometiroeafrwaen tonwonsidMliWI diiiiawhi . 
from the cansti InaUthelowcoiifitqyvAmnfillllti- 
da to thefit Lawrenofii^ mtefitoe auiMaqer fiaot is 
nearly the tamejrunbJiMi* to gfijP, and thaivwtttiea 
ofiqlimate aro-narkafL' ddefiy 1^ dm intemityvknd 
dwntion of the winterb oold. The dinmte in the 
bdaiit of the Ohio, compered) with that of the Atlmi* 
tis coasts poaaataea no very atrikbigpeealiarHies^ but 
aeem%) 0 a die whole, to have its mean antioal heal a 
Utde h^ar/'to bevathar more ateady and eqUahle, 
to be last Aequen^ visited by the frigorifiB noHh- 
west windab endte nave fits of cold weather almost 
equntty asfvars^ but aoma tramitery. 'I'bitfireat lakes 
iqipw tomit%aiB the winter cold in tfaeoountry im- 
mediatd|yanmndthem,,and probably in the basin of 
tte Ohio aa the w4st md north* west ef this 

district dm dimate is muefa^moro rigorous. At 
CooncfiSSufik* on the Miaaouri, in latitude 41 j", dm 
tkarmometar deaecnda to in winter, and rises 
to 194° in tmomer* AtStFeter’sFort,ontheMuaiB- 
mmif ia ladtude 45°, it ranges flrom gfi° to -.-90°, 
ana die mean temperature af January is about Zero. 

The abtolttte heignt of the fine, whidi efiMtot eac- 
oeed 1000 fret, does not acooaot for this oxceasiiw 
ocdd. Wd have alttadymeiitioiMd the equable tem- 
peiatnre i£ the faeanr of the Cdnmbia; and, from 
the obsewndoua nude on dm Missouri aud Uj^mr 
Miasiaaippi, wo have reaeim to bdieva that dm mud- 
eat and the nmat'rigoroua winteta Known in any si- 
milar latitude are to be fou nd at once on the oppeaite 
aidei oft the greet rampart of dm Rodcy nmontaint. 

(On the aubjaet of Ciinata, see Mellith, p.59>— 77>) 

So many local ciroumataniBea affect the annuel Run ud 
depth -of -tain, that IHtl# confidence can be put Inge* 
nml estimates. We find that fi was 49 indmu at 
Charlestawn, on an average of seine yean» 40 at 
Notdms, SO at PhUaddphia, 80 at Cbdttnati, The 
mean frU eft min fin tharilihdiltad pavtnf the Unit- 
ed: Stotes-flatfindv 41*) ahouhbbv about 94 fndma« 

(Seextha Artida PHVMoAfc QaaBaarnw.) The fre- 
gneatMuiwef dmetreems; and the acarei^of verdure 
in fra countty near dm Aaeky tnotfotoina mdiaates 
ndofiemney of utmoiphaeia ooimum in t^ region. 

Snow iUfiato-dm mraalest'dq^ on dm,hofdei»w 
thn’gveaHakan ^dm aemnoaot iHM Mbely aeon 
fladwa aoufr'tbod Nw i «hfo l ^ ,*latfiu^-a7°; bnUn 
tlm< interior, fide fiMnftfrukwn five fiogiees liwfrer 
aautb. Gooipa^ mrfih tllA aaiddla countries -kOf 
Burepcrfro'Unitsd ficetaa^ oecupying a maaesenth- 
faavw'Mum ofrra npw end heavj^ 


^ 

* Thu account of the baab of dm Mfisiss^i is entiridy taken from Mqjog, Longue A Baaelrrpnbhdmd in 
tbntUsd vedume of Jamefs Aeeoaaf nfthe Sapedkian tm tke Roeh/ Mmntaia*, 

WiKna'a Amerkaa I/atoenlai OaMrapky, Tfrwdhion, 1819, I- p. 974< Maifid^puftl?. * 
vwHumMdg Pdd ^m a»0i0'Jmr0 Qeig, Pkak 10171 
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S^*^**« l;Ari 


qiiwter, lii¥»wl|li>^ttft». Mm 

Egms asis a 


i^ifMil ih ilii I f ii iliMitliiiiiifc J A hliil ■ mMHliftrtilliilliAr -VxVitv . k^L,, . 

_____ 

idMMwHiiA iMHOtfS'^M^Mii tt^Otak-^ liUMi#' <h ‘thd^ fa w ru i H i ffi l t li^fc, AM* 

—a. — s_ ^ tl*%j|Mi)^!%l»e« *«v^ 

•iitoriUMMdl» trliHb<wiMto»lMli^^ 

Mli M iHmd^ ArqHu«<^*><tt>>wplMi»l 

9a«»f«wMt A lAKriMi Iii^iin ' 
<NH<o fw itey. iAdM MluskMrtlftl 
MMM r A H i |Bf!ttw pri i H4»> » te» i a>MM4ftgA « •Ac 


•dhfe'Mt 

^oVcnnaHQ inA4MM|toiulljria'Mleir 
Awh<IW%iA^ ^tljto^iWiA*tl>ii MM vimmm; mi 
MAiiniilliMAto^bM it 

(lie«en^ «f Am 

htttmAmff^am •lttMMl1■iijM^» tf tlMKCilSK^Md 
iMWIiiiA. 

Mndj[«t 


[ «t fkutoA Bliifty dB 


IfriTiMiiih* 


Geology. 


(; aitdAi Ohi» a«d KMttidty/d i to li »i > Ww^ M toi l 
It i« tiM AraMHing- trind^ia att^AMM^AIatriett. % 
Tkatufwmrnt iMtaacmiiaa^fwmi wtMitide 
«f ilie'All«giiafeki> but UMMO IHwuali^dit’ tt d M i t 
iM^ t»d k rnttA aAimlAA !«' N«» wqi^MA * It 
dactr likaMw «ttl^ A«|MiMi|f Ok 
r to **-f* ik OlrfA AaA dovwllHta 

to .^.AO'’ *l%«-AwilinMt'lif 

edd'Ahtd, wMdi^ twn o jw tii ^ tlM-ibg» 
fttand&uid tMltdri iMBwtoitB ihdwm'tffnMtrtAJ' *1tt. 
riou IkcM* obMtvdd'IW lii«"UiiiM totti lMH»k> 
Aioir, iHiMaMoMMtMbUofBti llwr»i'<ipibl>A'<B** 
deWfay Md (nithniAati la/Snenami nS/maUt, fh d flii 
aoh»*» wgowfa tlwgrtwrth of tho ukaAk * * • 
If we draw a Unewam Mow'YotktAOiaAidtfMl 
of iakeOntarie^ tiM pdMimArtyiBgiMA li eal t # i» d 
betwOMi tbe St Lawwii«f Mi tfMa«icoliitrtt)rf)|>A- 
andTbToekBk imfe i tpe i edd wiA«Moe |MMhaB dtt^ 
tMiiiiy. Fram flik*IiM'a Ml i*Aw y ^*fl u i Miij 
iMatinbieHtgeidogicdcihanMteft iAwtaftitat* 
▼M eoa ^ bdgiaoiMg atLMgiifamd^tttMriraldng 
thedMm of all Am awi Aa rtt atalM to NatdhM oA 
the MitAidiili^ hairinff aa Avenge bteidft of • hofr 
dred miles, ^ indewiM, prehd>lr» «U Fl<*id% «s»> 
wMAhtg^^iroimd utiMiBtaRieri kweramr- 
Wbere penetMMd by Am tide-water IB iheiivaM. - a)# 
the west side of this Is aeagton of jssimitive lydiM, 

in woloh ga 


amiaMsist>Ht(IWtMttMi’oftewAi? i 
iA«Ui iMsiH e at ei dr i b om dM oekl Ante 

weettMitL nwitb* sMw tetriei|WeiA<>Hbwbail Ate 
IfttsitAtipfe * -A .sUseiiar itoO ^ p p eaiw ta ma west 
eiisoftiMikAtkkeiiMi wwIeo'eMued As up the 
tWBise ofOie Mfsaomii atiO tibeM<ii AtUiAfa^ of 
laktMini katsitb eii»tho>MMt> sUa of Ao 'kooky 
osoantanMj; ( i* 

dalb anoAMr m i n i fsal nf pKi— i y asyertaii e t^ is 
dittabotsd iwOoM de ioblpwtnntdaiMe o»eeti>e Unit, 
od -ttateb ^asidtBryp w i i a wslI jMlwsa parti tint ate 
satueto Mta. Afgiaak ftmtssaklt of rode 

s d *<Mdgjp sna » uriisaladhytssi 
ksfcpievtil n * aaa« 




ftom 100 to AOO nika^iMad, in ^ .. 

dominates. It embnuea the eastern ridi|k* aAthe 
Afiaduwies, wkh the lelUtig ooantry «t thds iioti 
On the west sidb of Ads^ egans,' M a teng n a rl e A 
aone of twMsitkm ntih^indiidteg thaw sste m ni dlgt n 
of Afo A<UeghMiesv«ild oa*oiiAi>igAmM« l s k o ffi l nan 
plain Hdtha ftorA«wa st a t<g la Af Q aaiWi a . 'iFMawAda 
tHsaAlieAftHMtiwiyw H iA fl — » g ■n ff . t al sM 'A A aai a 
am at^(a*of the baAiiefAMtMiiatiA|^>i,*!hnmanao kaia 
Af saeOndiny l iomiuti a j i s wA h i i unat jand a h a i a , e asar 
AMeountiyteAiysAtiilkyiMit aklakisi initstapitiledy 
jt^Aa tflnvidt fe iMiia M M Asn lio nh i ^ 


thHA' 


tga> 

yjlbaiteiAMbaiilsaf fiw Milshis^ jjdHpAMli^ 
ateiWmiBnMB at tfaplkot of the B^ptsMutauM^ 
and axtenaiva pkuna occur coVWeilwhbraalb'jiaM of 
whiah, tke Ocakd daMnak b AO nrilaa m cuedufir- 
aoM tnd iB>iiet Weather ia eoreMd wiALai)CBfM|<«f 
alear whita aalb Asas twb to aix indiea diMpsaad 
•aparior in- tfuM^ to mamiAetased adb .On Am 

aaat side af Am A^htdaa. aait ia ganeiAKA <lbUki> 

odAom Atswcaam or ma a attt i fi r 

.'oJbms ia Amid in naadywaUftke Statat, and. A 
weifcadtoanahaAMdaBhAMltef AhOOO tana Mn- 
amnad woissdiag- to oanpnbMktst in Am eoepiiiy, 
only 10iA00are'in ip ff M B d .<v(Motiai l.tWA> Abed 
of oouMnatie joan osa^ Aoia diA^tieekns Aat AAdt 
in gnsAt»«AdL apethar froca twA to «MNt/ Aah e»> 

' withjaama intnraiirtiBMbAaim thafeW&taasawia* 


disiMMd'inlkadaBM oBAar.w.'Shi 
aoABMM 


yAMy hawbaen' I . _ 

AitsaNKAt^ gadiiM glHdaA ftuatniedb Am 


taiMw oaHtbekanaMidi^ and AeM 4kdP'fikaai4ilaio, ap 
Iknwalbesyte Aw amAitrn Ihaila^^ Kaw Jatasy. 
jyW(|WNPCp "irf Inudi^ Witil UK 

l a wir an t l VkgWat’’ On the watt aida wf Aha A|l^ 
hnanaakia abnadaPWatsd b tnia na le i Ay worked at 
Itittobur|^aBdiMlkiAaekyand4:aiMa«^ The 
w Ada nin a han el flnoMMbAigaiband htOapwries, 
iAiWOtMMdKb Ores Of coppawara ameltedHn 
KamdaaMy, anA a aa ftMnd in rarkna other ports of 
thmUaaMMw- W a i i M aapt m e ia aaM> to' exiKingraat 
goaaAtiaa nans thnaMar St Craiii in Aw noithowcai 
tAr rik q U. hstbaApaatenb AMl/nita<L S »at st a r ai p n p - 
p^iWMtbitinBtaI«airiai » i A t l ti Ml > tf <> " is 




a wnrdon, Vek h ' ' ^^ A ita ijten frm J^oh^. fh'* . r » ». > 

f Madaids Oinrtwlioas aa^AtOaekgj^VaM StatthfAmm^ hUjoBlMf^dfaBWtrpandBagraved 

SeeticM in Ai«afdd!%AdMait. V , ^ 't .« ^ 

'•fidbiAafatAiaaailbp^ »<it ^hd B«#iwa»Awi<ww t<\»^^ SA Waadsn. Intm- 

doaAkti p. fH* ‘ . *. • , ' 


United 

Sute*. 


Like*. 


found in Massachusetts and Pennsylvania,^ bnt it 
exists most abundantly in Missouri^ at the north* 
east angle of the Osark mountains, vhere 45 mines 
are Worited, which yield three millions .of pounds 
annually. (Mellish, 566.) Gold and silver aire..met 
wi^ but only in ininute.quantitiea^ Mercury and 
tin have not been found, . Cobalt, antimony, man- 
ganese, and ores of ainc, occur in some few* spots. 
Nhre is obtained in vast quantities from the lune* 
stone caves in Kentucky. On a, general view, it. 
may be said that the Dipted States, solar a 3 expIor^, 
are nearly dostitute of the precious metals, but havq 
a supply qf coeljt salt, iron,, leiul, «aiid prabably 
copjMr, adequate to their own consumption. 

The United States have no coDsiderable lakci en* 
tireljr within their territory, except Michigan. But 
a series of fresh water lakes, by far t!ie largest in 
the world (for the Caspian Sea is so!:), ai&d connect- 
ed with one another by the $t Lawrence, extend 
along their northern frontier. The fuhowing is 
their extent, and their elevation abov# the level of 
the sea : 


UNITED states; 

it. yriMn in^ Ldce dumpUbi which ii miln VoM 

«a>nB)uniqrt^.hy tha |&w 
St Miwrenoj. A cuid, 32 milM 


Ltkss. 

LpigtJi. 

Breadth. 

> 

Area. 

Ild^ 
i. Ptet. 

^Superior, 

350 

150 

35.000 

642 

Huron, 

sso 

150 

17i000 

58Sjt 

Miehigaii, ...... 

610 

70 

18,000 

a' 

St Clairi 

SO 

30 „ 

900 

Erio, ...a... 

250 

S3 

10,300 

7,200 

88,400 

seo 

Ontario, 

170 

SO 

HO 

\ 


Beckoning firom Quebec to the western extremity 
of Superiori these lakes afford a line of tdSO mUee 
of inland navigation, which will be increased to 
4500 miles if we include the whole extent of their 
shores. But Quebec is 'fiir from the upen sea, and 
the shortest best route to' the Atkntie frem< 
Lake Erie end the waters above will be^ by the 
New York oaital. Lake Erie is about twenty 
thoinf in i^erage depth, Ontario eiglity, and ' Lak^s 
Huron, Michigan, end Superior, are Said to be stilT 
deeper. ' All Uiese inland waters can be navigated 
with advantage; and will be crowded widi vessele 
at some future period, when an active >popa]atioii' 
covers the nortlirWest territory. The prmdpd inter*^ 
rupiions at present are, Ist, At the ropida between 
Montreal and Kingston, whsre itis proposed to cot 
a esnoL M, At the rapids and the great M of 
Niagara, wbese a canal is also projected. 8d, In the 
stream-of the nverHbetween Lakes Huron and Erie,' 
where*there one also « rapids, and in Lake St Glair; 
which is full dfMbsiiews.' 4lh, Ai the frUs of St- 
Mary, between 'Hutnr^and Superior, amounting' to 
twenty-three feet in half a mile. All these obstruc- 
tions, it is believed, can be sarmounted by art These 
various lakes evidently oceupy the botHsn off raised 
{d^au, the outer sides of which are not very dls- 
IMb i’.mid benee they receive very few rivers-of esty-' 
thagnitudeu Their shores are beset with icy for 
two, tluwi^^br four' meiidM^fn-te - ' 

Lake George, 56 miles long and 7 brood, pours 


lopg, pow ^rtearly finish'^, cqf^yeU Lake^ (%sin- 
plain with ^e Hudson, yfi ptsavAver ^ .oSn 


plai: _ 

lakes of, raaller sice. ^ .. s .. c 

The rivers of.the.Unit^ to fopr niter*. 

Afferent systema^st, Thpto. which. watqr,.<hoAtli^ 
tic region. 2d, The Missijiuppi and its. brnhchcai 
which wAter the great cei^.v^ley of North Aipe^ 
rica. 3d, Those wlnch.4Q|r into .thq. ; 

wq, 4|ji, The Columo^ and its pribuburiea,' whkh 
flqwmty Uie Pacific Ocesm. ^ , 

rivers which fall into the Atlantic, and 
Gulf of Mexico, from Maine to thy eastern bgmi rh try River*, 
of Louisian^ all rise in the Alleghanies, except^the 
Suaquehapnah and i^e Hudson, which pass eni^ely. 
diroi^h the^priocipf^ chaips, .Their length varies 


trQP|4K)0 to 4^ QMU^. Inaeuing graduaU/nviidi the 
hr^4w l.y^ .poiin^y, u we ndvuutf iyutb.' 

word, ^he tjde*ir*er wc^di in all thew river* to 
the. outer boto>da|% pf the, printitiv. .forouition., 
wh»e ^Mla fespler^ oecur, on tlte Hudton. 
to thin tide rmidlie. to^^lbany, 160 mile, 

from ity to which pmilt uqi^ i. an upinter., 

ruptsd ittvigition % sIoom i)f,80 tone. Tbi. pecu. 
liar advanti^e has.made we Hudimn the scene of e 
move ectiYe ipland trade -th^ any river, perhaps, in 
the werld> .qf the same magnitude. • Tide naviaqtiaii 
readies a very short way qp the great rivers an the 
northeru ttete* ^uendly j, |mt.in those south of the. 
Susquehaonah, at nwcltes gomrally farom .100 to ISO 
mile., ^te ply on these rivera .much &r.Uier 
up, but the navigatioiv as seldom uninterrupted.. The 
f^ovi^ are.tfie principal riven on the Atlaaatic. 
side. ,waw their approaun^ Idigth.. 

^ ^ IMhce * Mikb 

Cdbneetlcnt,... ..... *90 Roanoke, iii.. 230 

Hadton, soo Pedee, Sgo 

Deleware,^..'... ...... 270 Santee, ... ..; 300 

Susqmlaanhah,.....'. 350 Savannah,..' 280 

Potowinac, 260 CetHhonche, 400 

JaTOs'*ltiver,...‘..... 200* Alabwna^;,.. ....440 

%1lc rivers theC'lUl into the St Lawrenoe, and ito)<rottheni' 
lakfli^ are compHratively small,' and proj^Iy do not 
ca.^ off flSMMnntli part of the watw that iklls en the 
east ride of tho Miasiaiippi. • The moM considerable - 
are'dir Fok BaVer; which ftUs-iMo Lake Mioiaigan, 
thrMiaaainnf Lak»>Sris) theOaneMee, tmd Seneciv 
ofladto(tetai4o>aiMtliuSuardlenrRichlia«i, whldi 
joint tte 8t LawranoeMoir Itentitid.- ' ' - 

'The 'iiU|^e*lse'' MUmiai^l^ dniais a-jgMter turfiweMuHMifpi. 
than «Dynv«»lB4harwetHn]Ne|ffthe Mnaaoivend 
in the oagiiRMle of It. MMem is Hy li'TttinitriVtnr 
the>Ai3saiMknid tfteneiR.< Irhat been cntoMited 
to'ooHT^4o'the Mesican-iliitf dtewnier' 

which the ocean reorivW front t£e dry land. (See 
PnvatoAir GKoonaimv.)* -RllleMMnie laigth of 
Ibo'MMsifppi Proper, iitdijnng all its ^uosU 
as generally oeupoted to be 2500 miles, but 
reckoning'to 'tBe''bdM of dm MisKmrt, wfaidi it 
Ae largest brandi, it is neariy 4000. It haa 
duree^bi* et >1<r • tnMth/ the of tnUeb 

eSbeds only 17 ftet IMBer. (Warden, L II*.) 
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iil^k Atmi Ifi todW'. Itoe n d^itb'niffiHant «t 
iiitttiaie«'fW’«ldb^4rair|4f tix-ftet to tfaePhioj and 
fUr ^eaidt dtaw^ tthna ftet-to the junotion ivith 
the MUaoori. (Jamea'e EicpaUtimtt Ill< S58«) fibt, 
dtehte the fliHode in Mar/June, and July»1ihe vatera 
riw -w> fteti and' an ttUen navwable by veaaela of 


trd yalky; the wei^ ip the steepest The bise VaM 
the* Rocky mouiitaihs W'coniptitea to have stn etevi* 
tihh of 3000feeta IliatbfttHSbedsof^riTersywh^re 
thev begih to be tiaVigeble^^teay be about 2000; 
ana esdmating their av^age lehgth of course to the 
sea ^ be about ^300 mile^ the tnieaii'fkll vHU be 
hitie or ten indies per mile. ' 'Hie' Mississlmi 


any siae.' The Mississippiy from iu juDCtioa with the Pimperj at 2500 mUes ftoniAhe sea/hitf a height of 

« mi. 4wM«_4kiMytn »«AnA A-11 Ja _V- ^ 


Ohio to the sea, is about'^dOO yards, or two-thirds 
of « mile ih width, and, Red River it is about 
IflOlhet deep. ’ FriOm die junction bftht Arkanw, 
its banks form an elevated ridge or platform, which 
suppbrMhe stream aVthe height c^'ten or twenty 
foet above the level of die accent lands. In its 
floods, it sometimes bursts the barriers whiph conflne 
it, and inundates the flat country below. Of the two 
great branches, the Missouri, and Mississippi Proper, 
uie former stream Is the huger, and more rapid! and 
sdso more turbid, from the quantity of travelled soil 
it transports. Bnt its vlaters, generally <Kcupying a 
wider chaxinel, are more loaded with bars and Muid- 
banlm, and die navigatien is more intricate. (Jahiea's 
Expeditiothllhmd.) The Platte^ Kansas, and some 
other tributaries of '^the* Missouri, often spread tmt to 
a breadth of one or ^o miles, and during the warm 
season) dry up entirely. But these, and all the 
branches of both rivers, generally admit of boat 
navigation for nine^-tenths of their course, during a 
longer or shorter period every year.' In the Ohio, 
the* boating season is from 80th February to the 
middle of June. Before this period the watm'are 
ice-bound ; after it, they are too shallovr, eac^t for 
very small craft. The length nf the Mississippi, 
from its mouth to the junction of the Ohio, is about 
1800 miles, and to its junotion with the Missouri, 

1 300. The length of the Missouri, above the junc- 
tion to itstemotest branch, is, by Lewis' and Clarke's 
measurement, 8575 miles. The length of the Ohio, 
above the point of confluence) is USfl miles. The 
other large branches of the Mississippi are the Bed 
River and Arkansas, in the lower part of its. course. 
The chief tributaries of the Missouri lire the, Osage, 
Platte, Kansas, and Yellowstone ; of the Ohio, the 
Tennessee, Cumberkhid, *and Wabasha The whole 
extent of the navigable waters above tlie cenfllienos 
of the. Missouri and Mississippi has. been estittiated 
at 83,000 miles, to wtdeh, if we add' 18,000 for the 
Ohio, Arkansas,' Bed: Kiver, Ac. and their branches, 
we shall have 35J)00. miles of boat navigation in the 
basin of the Mississippi. * Te this we may odd 
10,000 miles moiw for the eastern seetien of the 
States, witli 5000 for the lakes and tfadr tribnlaiy 
streams, an4||000 for the River Columbiay making 
altogetW 51,000 miles of river navigatum, which 
is probably three times greater than all dm rivers 
of Europe afford. Except in Ns^ England, Penn- 
sylvania, and New York,' thei rivers tlic Unit- 
ed States flow over .ag^foce which has rather a 
small declivity. Of tfis two sides of the great oen-^ 


*1390 foet; or a mean fall of six or seven fiicheSper 
mile. ' The Ohio, at Pittsburgh, 2800 milai from 
the ses^ has a height of 600 feet, or a mean' foH df 
four inches. In' uie Atmusort knd the 0'anges,^jDrom 
the point where they leave the mountains, and in 
thd from its source, the average rate of de- 

scent is m>m four to five inches pd* mile. In foe 
middle and south of^ Europe, generafly, foe fall of 
foe rivers is probably twice as great ^ ‘ ' 

The variety of cultivated- jpilants ih North Ameri- (Cultivated 
ca corre^nds to the diversity of its climates. At l^ianu. 
one extremity, the sugar cane df foe tropical re- 
gions thrives, and at the other, oats and barley, the 
staple crops of the Arctic regions, are leading arti- 
cles of cultivation. The high sbmmer heat, how- 
ever, in all parts of foe United States, makes some 
plants, which cannot be raised hi- England, succeed 
in« foe coldafei'districtii of this north. Of foih de- 
scription is 'maize, or Indian corn, an itidlgeitons 
Airi^ican plant, whiofr is cultivMed from Maine to 
Louisiana. It is a vegetable in universal use in the 
United States, yields generally double the produce 
of wheat, and is adapted to a greater variety of si- 
tuations. Tkb maple tree, which grows in all the 
States, yields a juice from which sugar is made. 

Nearly ten millions of pounds of maple migar were 
made in 1810. WHait h raised from one extreni- 
ty-of the Union to the other, but succeeds best in 
foe middle and western States, and in the upteids 
of the soofoern. The cultivation of tobacco begina 
in Maryland, about the parallel of Sy or 40^ and omi- 
tinues forough all foe soutiiern Stately and through 
thosein foe west, south of foeOftio. The climate to- 
vourable for cotton is not found forfoer north than 
about the latitude of 97^ though it can be raised as far 
nortNas 39^ on both sides of foe mountains. 1'he best 
grows in< South Carolina and Georgia, in dry situa- 
tioiio upon foo sea coast. The vice crops, whifo re- 
(luiiw'a marshy soil) and a great heat, comnieiice 
Booat foe same parallel with cotton, and have near- 
ly foe same geographical range. The sugar cane 

S iwe in low and warm situations, as high as the 
tode of -89^, bat the climate favourable for its cul- 
tivation does not mdand beyond 31 Oats, barley, 
hemp, and flax, succeed well, except in the low 
graundo of the southern States. The vine can'" tie 
a^ahtegebusly raised as far north as Pennsylvania. 

The olive, orange, lemon; and flg, are injured by 
foe frost in South Carolina, but' it is believed, that 
foese- trees, as weH as the bananay will scroce^ in 
Flnrida-f *' The forest trees of the United States com- 


• Physical Oxpu. in, this &uptlemnf. 
ExpedithH, with the Sectional Maps. < 
f Warden's IntroductioDi 87> 1I> 399* HI* 


Wasdm» L 115* 'MeUish, 81k Major Long's Memdr in James’s 
Humboldt, Prolig. 156. 
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United prise aiMtflt all the valuable and useibl epectea tt 

wood.*-' . 

Th^United States contain about one^fourth of the 
species of quadrupeds. Some a^e cominon 
to both continents^ others are peculiar to the west- 
ern. Comparing individuals of the same speciesj 
■oiUe are fierfectly siniika ; between others there is 
some difference in slA^» colour» or other circum- 
stances. In a few instances, the animal of the east*' 
ern continent is larger than the American ; in most 
the reverse is the case. The following is a catalogue 
of the quadrupeds of the United States. 

Mammoth (an Lynx, Flying Squirrel^ 

extinct BjxdGa), Kincagou^ Field Mouse, 

Bisoti or Buffalo^ Weasel, Bat^ ' 

Moose Deeri Ermifie, Ground Mouse, 

Caribou, Martin, Wood Cat, 

Red Deer, Mink, American Rat, 

Fallow Dccr, Otter, Shrew Mouse, 

Roe, Fisher, Purple Mole, 

Bear, Skunk, Black Mole,' 

Wolverene, Opossum, Water Rat, 

Wolf, Wood-Chuck, Beaver, 

Fox, Urchin, Musquash, 

Catamount, Hare, Morse, 

Spotted Tiger, Racoon, Seal, 

Sulow Cougar, Fox Squirrel, Manati, 

Gray Cougar, Gray Squirrel, Sapajou, 

Mountain Cat, Red Squirrel, Sagoin. 

% 

Nine-tenths of these animals yield a fur, which is 
used for dress of in manufactures. The bison, or 
wild ox (improperly called the buffklo), is, accord- 
ing to some American naturalkls, of the same spe- 
cies with' the commdn neat cattle of the United 
States, the difference being the effect of the domes- 
tication of the latter. Buffbn, however, thinks other- 
wise. The bison is larger than the domestic ox, has 
a fleshy or grisly substance extending along his 
shoulders and backj^iind .has on his neck and shoul- 
ders a woolly hair, whidi admits of being spun or 
wrought into hots. The moose-deer, now rare, is a 
gigantic aninkal, one variety sometimes rcachibg the 
height of 12 ibet. The caribou is probably the rein- 
deer of Seandinavia. ' Tlie bear it of two species. 

« The short-legged lives chiefly on vegetable focm, and 
is probably not carnivorous.^ He doses kway the 
winter in a torpid state, sucking hisv^aw^, and 
expending tlie fat be had previoudy acquired. The 
ranging bear is. larger, but more lean. . He de- 
atitoys ciuves, sheep, pigs, and tometimes children, 
and in winter migmtes sou tli ward. The wolf, like 
« Uie bear, is foiind in all the States. It is a voracious 
animal, stealii^ Into^-shekjflblds at nighty attacking 
deer, hogs, and small cattie, and aomeCimet hunting 
in packs. The eataioroun.t ia 6f the sise.of a large 
dog. and extremely ferocious, but- it is rarely aeen'. 
The spotted tiger- is 'soarcely seen,, except near 


iI^:'a¥eV 

Loniiiaaa. . B is ftogi five .4e sU ifeet long. The gjW 
cougar dr American panther is ahoqt the same/juae* 
but more common. It destroys she^p, calves, nud 
hogs, and, when hungry, will attack large cattle. 

The urchin differ^ in several re^qiectB from the Eu- 
ropean betlgehdg. The lion, leopai|4, striped or true 
tiger, hyena, elephant, rhinoceros, hinpopotanuu^ 
camelopard, are unknown in the New World. The 
horse, the ass, the sheep, the goat, the hog, and the 
camel, did not originally ^exist there, but have been 
naturalized. The Tatter, however, ark not nuiherous, 
and have never been introcbiced into the United 
States. Of the birds and reptiles our limits will not 
allow us to speak in detail. The eagle, pheasant, 
grouse, partridge, swan, Canadian goose, ptarmigan, 
are less or more numerous. In general, the small 
birds of America surpass those of Europe in the 
beauQ^rof their phifnage; but are much inferior to 
them in the melody of their notes. Among the rep- 
tiles, the most remarkable is the alligator or Ame» 
rican crocodile, fVom tD'23 feet long, very strong 
and active. " OF serpents, the rattlesnake, from four 
to six feet long, is the most formidable.* 

Perhaps no single circumstance connected with populatfon 
the United States has attracted so much attention as 
the rapid growth>of their population. Philosophers 
had shown, from the laws which govern propagation, 
that the human species might double its numbers in 
a short period. But this was only known as a spe- 
culative truth, applicable, it was supposed, to small 
tribes under extraordinary circumstances, hut not to 
a great nation of many millions. The Spanish co- 
lonier, planted a hundred years earlier than the 
United States, should have made this principle fa- 
miliar to the world long ago, but ignorance and mis- 

f ovemment, intercepting the bounty of nature, in- 
icted all the vices and evils of old societies upon 
these colonies, and a jealous policy threw a veil of 
secrecy over their condition. 

The first European emigrants settled in the Unit- 
ed Stales in 1 607- From that period, colonists con- . 
tinued to flock to the country in small parties or 
large bodies. The last new settlement on a consi- 
derable scale was in 1783, '^hen, by means, of a 
grant of L. 10,OOQ from Parliament, and various 
sum^ raised ' by private contributions, 618 persons 
were sent nut irom England to Georgia, t The 
growth of the colonies was rapid .and. obvious ; but 
much more of it was probably attributed to the in- 
flux of settlers from the mother country tlian was 
consistent with the truth. No accurate enumeration 
of the inhabitants was made till the first census was 
taken in 1 790. That for the year W53, iii Mar- 
sball'a ef-Waihintgfon, is undoubt^ly erron^us. 

The ratio of increase being ascertained by the £bur se- 
parate enumerationSf and having xxmtinued remarka- 
bly uniibnndbr fbrty years, we con now, by cslculat* 
ing bad^qrards, obtain rjesults„nu’re deserving of con- . 
fidoioe than, the rude guess&^made from uncertain 


Morse, VoLl. p. 263, fiMS* Worden, Ghap, 6. Bufion’s ^adrupeds^ Vol« lEXimdon %dit 1775* . 
f For an account of this and the earlier aetdementt, tha reader may consult the Bktfgrjf ofihe.BrMUh 
rmpinin America, 2 vols. 8vo, Loud. 1741. > 
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data* The period of doubling at presenj; is 
years ; bttt> taking it at 25 years, and reickoning 
' backwards from 1790, we find the population at the 
under mentioned periods would be, — 


1790 .. 

.... 3,921,000 

1715 ... 

... 490,000 


(by census) 

1690 ... 

... 216,000 

1765 .. 

.... 1,960,000 

1665 ... 

... 122,000 

1740 .. 

.... 980,000 

1640 ... 

... 61,000 


Beyond the last mentioned period we cannot, for 


S T A T E S. 

obvious reasons, carry our calculation. If wc sup* 
pose 1000 settlers to have come from Europe an« 
iiually for the first ^3 years, these, by natural mul- 
tiplication, would amount to about f >0,000 at the 
time alluded to, Uiat is, in iGdO. The following' 
Table, constructed from documents afforded by Sey- 
bert and Mcllish, with several new calculation^, 
gives an interesting view of the progressive chango& 
in the different states, and in the two great classes of 
the population. 
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States or Territories. 



Population including Slaves. 

In 30 Years 
each 100 In- 
habitants in- 
I'rcased to — 

Slaves. 

For each 100 Frrr 
liiImliiUTitM l!ie 
number ni' Slavts 

WSl«— 

1790. 

UJOO. 

1(110. 

1020. 

Ill 1700. 

In 1820. 

In 1700 

In 1U20. 

Vermont, 

85,539 

154,46.') 

217,895 


275 

16 


0,01 

— 

New Hampshire, 

141,885 

183,8.58 

214,460 

mWsm 

172 

15H 

— 

o,n 

— 

Maine, 

96, .'340 

151.719 

528,705 

298..'!35 

309 

— 

— 

— 

— 

Massachusetts, 

378,787 

422,84.5 

472,040 

523,287 

138 

— 


— 

— 

Uliode Island, 

68,825 

U9,122 

76,931 

83,0.59 

120 

948 

48 

I, HI) 

0,06 

Connecticut, 

237.949 

251,002 

261,942 

275.2 18 

117 

2,761 

97 

1.17 

0,0:; 

New York, 

340,120 

586,050 

959,049 

1,872.812 

40.4 

21,3^4 

10,088 

6,68 

0,74 

New Jersey, 

184,139 

211,149 

245,562 

277,575 

150 

11,423 

7,6.57 

6,62 

‘-2,79 

Pennsylvania, 

434,373 

602,548 

810,091 

1,049.4.58 

242 

3,737 

211 

0,86 

0,02 

Delaware, 

59,094 

64,27.3 

72,674 

72,749 

123 

8,887 

'1,509 

10,77 

(>,01 

Maryland, 

319 

34.0,6.92 

380,546 

407,.3.50 

121 

103,036 

107,398 

47.54 

.3.5,7!! 

Virginia, 

747,610 

886,149 

974,622 

1,065,366 

142 

2.92,627 

42.5,153 

82,40 

06,4 ; 

Kentucky, 

73,677 

220,969 

406,51 1 

564,317 

765 

12,43r 

126,7.32 

10,29 

28,!!7 

North Carolina, 


478,10.'! 

555,500 

638.829 

162 

100,572 

205,017 

.54,.'J0 


South Carolina, 

210,073 

345,591 

415,115 

502,741 

209 

107,094 

258.475 

80,60 

105,80 

Georgia, 

82,548 

162,686 

252,433 

340.989 

413 

29,264 

149,656 

54,92 

78,23 

Louisiana, 



76,556 

153,407 



69.061 


82.90 

Tennessee, 



105,602 

.261,727 

422,813 



80,097 


25, .17 

Ohio, 





230,760 

581,434 



— 


— 

Indiana, 





24,520 

11.7.17s 



190 


0,1.1 

Illinois, 


36,691 



12,282 

.55,211 



917 


1,69 

Missouri, 




r oy,oot) 

1 oA Qyl r 




10,222 


18,15 

Arkansas, 





> 2U,o»/> 




1,617 


12,83 

Michigan, 





4,762 

8,896 





— 

District of Columbia, 


14,093 

24,02.3 

33, m) 



6.377 


23,9.5 

Mississippi, 




40,352 

75,448 



32, 8M 


77,02 

Alabama 




127,901 



41,879 


48,7 t 

Total, 



7,239,903 

9,688,226 

246 

694,280 

r,538,118 

21,51 

18,!)!) 

Florida (supposed) ... 



' 10i(K)() 








9,648,226 






Slaves 

694,280 

889,881 

1,16.3,441 







Free Persons, 

3,227.046 

4,429,881 

6,074.562 





1 



It will be observed from this table, that the rate 
of increase is very unequal for the different sections 
of the Union. The older states of Connecticut and 
Massachusetts have only added one-fifth to their 
population, in the same period in which tlie new 
states of Kentucky and Ohio have quadrupled 
theirs. The reason obviously is, that tlie more 
densely peopled parts of the 'Union, and, in parti- 
cular, New England, serve a.s a nursery to the new 
states, to which they are continually sending out 
large draughts of emigrants. There is thus a con- 
stant stream of population pouring across tlic Alle- 
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glianies, from the east side to the west, to occupy 
the vast plain of the Mississippi; and by this gradu- 
al generation of a mighty people, as it were from a 
central stock, a uniformity of language, manner^, 
and institutions, is diffused over the whole, which 
will cement their union, in spite of local diversities 
of interest, and which promises to make the count- 
less millions, who will by and by cover North Ameri- 
ca, from sea to sea, more truly one people th.ni the 
inhabitants of Austria, Prussia, France, Spain, or Bri- 
tain, are at this day. 

If wc calculate prospectively from the present rate 
4 T 
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iTnitf«l of increase, assuming that it will continue perma- 
^ States. ^ some lime, the population, at the under 

mentioned ]»»'riods, will be, 

184.5 ... ^ 0,000,000, 18,05 ... 80,000.000, 

1 870 ... 10,000,000, 1 OiiO ... lOO.OOu.OOO. - 

llefore this last result is realized, s<ime retardation 
will f)rol).d)ly take place in the rate of iiierense. Ihit 
even were the Vii.t population alliulil to inexistence, 
the a\erage density for the whole tiM-ritory woji;d not 
I)e greater tluin it is at this day in iMassaehusett.s, and 
only half as great us in Italy, France, and tlie iirilish 
Isles. 

Tlie rapid growth of the population in America 
becomes nnieh more striking ^rlieii we contrast it 
will) the searecly perceptible pi ogress of communi- 
ties in the Old World. 1 'ranee, whieli had 1 9,0.0'M)00 
inhabitants in 1700, ueeording to the enumeration 
of Marshal V'anlian, hud ‘J(), 00.5,000 in 17<;1. Now, 
according to the nite of increase \\ hicli this indieat(*s, 
tliat eoiirlry would hfive dtiublvd its jiopulaiioii in 
lf).> years; but tlie population of the L nit. d .States 
in tJiP same period would iiave inereased lo iiviO 
times its fir.st amount. The following table, which 
we have e.ilcnlateil from the be.^-t data to b(» obtain- 
ed, sliows the eoinjiarativ'' iMte of increase in dift'erent 
countries. 



Annual In 



on 

IVriod of 


■.•jch 10,000 

Doubling. 


IVrtKiDit. 


United States (according to 

1 2.01 

y<'«r. 

census of 1810 and 1S20), 

Franci?, from 1700 lo 17.01, 

31 

jy.! 

Ditto 1701 to IS2I, 

48 

144 

Fnglaiid 1801 lo 1821, 

J:57 

.'ll 

iFurope ibr the? hi.'jt .30 ye n s, 

7fi 

90 1 


Slavery is nearly extingiiidied in all the New Kng- 
laml States, and is liasteiiing to it's exlinetioii in Tenn- 
sylvaiiia. New York, New Jersey, and nelaw'art\ In 
Ohio it does not e\i.st l.i Indiana and Illinois it Avill 
soon cease. In. Maryland, ihoiiglitliere ha.sbeeii asmall 
absolute inerea.se in the .slave popiil.itioii, their num- 
ber, eompaied with that of the wliites. has diminished. 
In two imjiortant eireumstaiiees tin re is a wide dirter- 
enee between slu\ery as it exists in North America, 
and in the West Indies. In the former, the number 
of slaves no where equals that of the free inluibitints, 
except iii'^fioutli Carolina, where tlii rc is u trifling 
excess of tlie former, — and in the States where 
slavery exists, taken altogether (excluding tIio.se 
northward of Kentucky and Delaware), the black.s 
form tmly one-third of the population. But in 
the West India Islands, the blacks are ten, or 
.soinetinies twenty times more uumerous than the 
whites. '' 1 n the second place, it i.s well know n tliat the 
slaves io ihc Wt*st Indies eoriiinuully decriMse, and 
would speedily die out, unless kt pt up by new iiu- 
povtatioiis; but, in tlie ljnit«d Stales, they double 
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their numbers in 2.0j years, without any importation tTnltcd 
whatever. It may be safely said, that the superior S^tes. 
humanity 'of the Ainerican.s in the treatment of the 
blacks is the greatest obstacle tt» that abolition of 
fclavery wliich tiu‘y so ardently wi.sh to accomplish, 
and tliat, v. erc' their slaves worked and fed like those 
in the W est Indie.s, the race of blacks, instead of 
imiltiplying tenfold in the course of one century, 
would be entirely extinguished. The existence of 
slavery is a be(|l^e^t from Brilain ; it is not the crime 
of tli(‘ y\n,erieans, hut their misfortniie. It is an 
evil which they deplore, and of which they would 
gladly rid Ivcs if they knew how. The difli- 

culty is, how to disjiose i>f the .sl.iv'cs, whom many 
would he willing manumit. The plan of carry- 
ing them back to a colony on tlie .African eoa.st seems 
ab.;oliitely eliiinerical ; and the strong distinction of 
e»»l'Hir, with the rooted prejudices of the whites, 
form an insuperable bar to such an umalganiation of 
the two races as took place when the .serfs of We.itcrii 
Iv.irope w'ere incorporated witli the freemen in the fif- 
teen'.}! ipid .sixteenth ceiiturii's. Time alone promise.^ 
a certain alleviation of the evil, though not an abso- 
lute curt . If we separate the w hite ami Idack races, 
the former iloiihlo their niinihcvs in years, and 
the latter in a diflereme apparently trifling, 

but which produces iinpoitant resiilts, if we reckon 
forwards. Siijiposing the ratio -of increase to re- 
main .'^t<‘ady, in I IS years the .slaves will have mul- 
tiplied to k; limes, and the winles to :5‘J times their 
present numbers. And in this jierioil, llie re- 
lative pri>puitions of the two iMces would be so 
changed, that the slaves, who Ibrni at ))r(^seiit | of 
the j)o)Hilatioii, would then form only or /jth. If 
we .^dd the free black.s, indeed, the iiierca.se is more 
rapid iiian here assumed, but wi' throw these out as 
a compel i.sat ion t*'r the mulatto or mixed race, who 
are the jirogi ny, not of blacks alone, but of blacks 
and wliites, and a large part of w hom nni.st ulti- 
mately melt into the mass of the white population. 

In F ranee and Kngland, and probably in I'airope Miilrs and 
at kirge, the lemales exceed the males by 2 or per 
(cut,; but, ill the Lhiiied >;late.s generally, the males 
exceed th(* females by nearly 4 per cent. In the 
iiewe.'.t iStale.s^ tlie excess is as high as \\) per cent. 
(^evljcrt, p. 42.) The dillerence is still more strik- 
ing Hi what relute.s to ages. In the United States, 
children form a much greater, and aged persons a 
nnieh .smaller, proportion (»f the population than in 
Fiirope, In Sweden, according to Wargentin's 
Tablea, the perrtoii.s under the age of 1 fi form per 
cent, of the population , in Britain, according to the 
li.st eeii.Mi.s, 40, and in the United States bO per cents 
The persons aged above 45 lorni 22 per cent, of the 
whole population in Sweden, 18 percent, in Britain, 
and 12 ptn vent, in the United States. TJiis peciiH- 
avily avises from the rapidly progressive state of the 
population. Since the inhabitants of the United 
Slates quadruple their numbers in 50 yeais, a per- 
son born half a century ago belongs by Jiis birth to 
a hoeiety of two inilliuns and a Jiulf of persons, but 
now lives in a society of ten millions, wJiich willfur- 


('olqiihoun's Wenlihs Power, and Resource i of the British Empire, p. 40. 
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Stated tiroes as many old men to a future and 

equidistant period. The annual amount of inimi^ra- 
Immigra- borrow an American word) is very varla* 

MOD. ble, and its elFects have been greatly overrated. 

The whole number of passengers who arrived, in 
18]7> at the ten principal ]x>rts, was 22,240, includ- 
ing citizens and persons on business wlio did not 
mean to remain in the country. In 1816, it was 
estimated at 20,000; in 1818 and 1810, at 28,000 
each, not more than onedialf of whom, very proba- 
bly, were strangers come to settle. In 1820, the 
true number of immigrants, according to the Nation- 
al Calendar, was 7001, of whom 501*2 were males, 
consisting of 097 agricultural persons, J46l com- 
mercial, 1407 manufacturers, artizaiis, &c. Dr Scy. 
bert thinks the average number of foreigners wlio 
c^omc to settle in the United States docs not exceed 
6000 per annum ; l>ut assuming it to be 8000 or 
9000, this is only Ironi ^ to <d‘ the wliole an- 
nual increment, w liich must aiuoiiiit to 2;)0,000 per- 
sons to make llie population double in 211 years.* 
This rapid increase dues not greatly aflcct the 
rate of the annual mortality, which is proportional- 
ly rather greater among the )>ersons uuder 25 than 
Mortiility. among those of all ages. In the absence of pr«])cr 
datii for ascertaining the annual mortality of the 
wliole country, or of any single slate, we can only 
refer to a single fact. Tlie average number of 
deaths in Philadelphia, for eight years (1807 to 
1814), was found to be about j\ of th«! contenipo- 
runeous ])opu]atiun. (Scybt*rt, p. 50,) In Jlirmiiig- 
ham, ill tlie ten years ending 1811, it was about 
in London and in all England, including the 
army .and navy, about or /r. (Milne’s /I 
p. 456.) This single fact, llifrefore, so far as it 
goes, bears testimony to tlie salubrity of the climate, 
.and to the comfortable condition of the inhabitants 
of the United Slates. 

-liisscK. The active population in the United States is jiro- 
portionally greater, and the idle pojmlation ICS's than 
ill any other coiiiilry. They have few public func- 
tionaries, preachers or annuitants, and a very small 
army and navy. According to a tabic w’hicli will 
be found farther on, the active pupul itioii ainoiiiits 
to 27 per cent, of the Avholc, or 2 per vent, inc»re th.-in 
the number of males above the age i»f 16. 'fhe 
proportions employed in agriculture, mamifuctures, 
and commerce, according to the census of 1820 
were,— 

Agriculture, 83." per cent. 

Mamifactures, j 3.,5 

Commerce, 2.8 

100 . 

Dut the number assigned to commerce evidently 
does not include mariners, or includes only those 
who resided on shore at the time the census was 
taken. For the sake of comparison, we give the 
general result of the British returns for 1811, rc- 
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marking, however, that the two classiBcations are United 
not constructed on the same plan, tlie second head Staten. 
in our arrangement corresponding to the second and ^**v-*' 


third in the American. 

Agriculture (by families) 35^ per cent» 

Trade, manufactures, and handicraft 

(do.) 44^ 

Other persons (the unproductive class, 
military, placemen, clergy, &c.) 20,1 


100 

The situation of the labouring classes in the Unit- Wa^^cr and 
ed States is confessedly far superior to tlini of the I'oupcTism. 
same description of persons in any other part of the 
world. Wages are so high, compared with the price 
of provisions, that an American labourer, who should 
live exactly as labourers live in other countries, 
might always save the half of his <.'arning8. The 
average wages of .a labourer w'ero estimated at 75 
ernis a day by Mr Blndget, and more recently at 
SO cents by Air Niles, wheat being J-J dollar yjcr 
bushel. (Warflen, Introduction.) In such circiim- 
.stance.s, a very moderate degree of industry suflices 
to place a map above want, and p.aiiperi.sm can only 
be the lot of those who are debilitated by old age 
or .ilisease. Accordingly, it is a proud distinction 
for North America, that this moral deformity, ex- 
cept sf> far as it is the consequence of natural and 
unavoidable misfortunes, is almost unknown within 
her liorders. It is not tliere as in the old countries 
of Europe, where a person, who is able to provide 
comfortably for his owm wants, has still his feelings 
exposed to daily l.aceration from the sight of multi- 
tudes of miserable beings, who exhibit iniroaii na- 
ture ill its most lo.athsonie and degraded state, and 
whose wn’etclieducss it is beyond his power to re- 
lieve. It is Rocliefoucault; w'e think, who remarks, 
that he had ?ecii only one beggar in the United 
States. Mendicity does exist, l>ut except in the 
large cities where foreigners arc often found in a 
.state of de'^tilution, it rarely obtrudes itself on the 
eye, and may be said generally to be as rare in that 
country ns it is abundant every where else. In Eu- 
ropii^ the paupers have been supposed, on a rough 
calculation, to aiiioiint to one-twentieth piart of tne 
population. In the United States, tlicy were e.sti- 
inated by Mr Niles, some years ago, .at one pcr.son 
in 250 on the Atlantic coast, .and one in 350 in tlu 
interior. But, in times of great public calamity, the 
proportion is much higher. In the New England 
States, ami in some of the others, thoug^b not the 
whole, each parish is obliged to provide iBr the sup- 
))ort of its own poor, according to the huniaiie spirit 
of the Englisli laws. (Morse, Vol. I. 293. Warden, 
passim,) 

The North American Union comprehends at prc-Stai^-R. 
sent itventp-four distinct States, each governed by its 
own cunstitiition ; three territories, in which civil go- 
vernments arc established, without constitutioiis;t and 


• Seybert, p. 28. Carey’s Essay on Political Economy, 1822, p. 453, 467. Nile’s Rcfrister, 

t A territory becomes a state when its inhabitants, amounting to not less than 60,000 persons, have met 
and formed a constitution. Previous to this, they are placed uuder the civil authority of a governor, ap- 
pointed by the President and Congress. 
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Unitcil three other territories, which are yet unoccupied by 
^ civilized population. To tliese we must odd the 
district of (olunibia, comprising a space often miles 
Mf|uare round Washington, which is placed under the 
exclusive authority of that Federal Government. 


The following Table gives a view of the extent, ^***‘®^ 
population, and representation of each State, and of 
the proportion of its inhabitants engaged respective* 
ly in agriculture, manufactures, and commerce, ac- 
cording to the census of 1 820. 


Si.-iti's and TtrrUnrics. 

Square Miles. 

Population. 

AgriruUiire. 

Manufactures. 

Commerce. 

Population 
ill each 
Square 
Mile. 

1 

s 

s 

Is 

9 

« k. 

States. 









Maine, 

32,000 

298,8.35 

5.5,041 

7,643 

4,297 

9i 

2 

7 

New Hampshire, 

f>,280 

'144,161 

52,384 

8,699 

1,068 

26 


6 

Vermont, 

10, 200 

235,764 

50,951 

8,484 

776 

23 

2 

5 

Massachusetts, 

7,800 


63,460 

33,466 

13,301 

67 

2 

13 

Rhcule ibiand, 

1,360 

83,050 

12,5.59 

6,091 

1,162 

61 

2 

2 

Connecticut 

<1,670 

275,243 

50,518 

17.541 

3,581 

59 

2 

6 

New Voik, 

4(),2(X) 

1,S7‘2,812 

247,648 

60,038 

9.1)3 

so 

2 

34 

New JfiSiiy, 

6,900 


40,811 

15,941 

1,830 

40 

2 

6 

Pennsylvania, 

43,950 

1,049,458 

140,801 

60,215 

7,083 

24 

2 

26 

Delaware 

11,060 

72,749 

13,259 

2,821 

633 

35 

2 

1 

Mar} land 

10,800 

407,350 

79,1 35 

18 640 

4,771 

38 

2 

9 

Virginia, 

64,000 

1,0G5>66 

276,422 

32,336 

<509 

17 

2 

22 

North ('arolina, 

43,800 

638,829 

174,106 

1 1 844 

2,551 

15 

2 

13 

South Carolina, 

30,080 

502'741 

166,707 

6,747 

2,684 

17 

2 

9 

Georgia, 

58,200 

340,989 

101,185 

3,557 

2 , 1.39 

6 

2 

7 

Ahibama, 

,:•(), SOO 

ia7,901 

30,642 

1,412 

452 

24 

2 

2 

Mississippi, 

45,350 

75,448 

22,033 

650 

294 

li 

2 

1 

IvOiii'-iiiiia, 

48,000 

153,407 

53,941 

6,041 

6,251 

1 3 

2 

3 

'ienneft’scc, 

41,300 

4‘ia,813 

101.919 

7,860 

882 

10 

2 

9 

KcMUucky, 

39,000 

564,317 

132,161 

11,779 

1,617 

144 

2 

12 

Ohio, 

38,500 

581,434 

no , .991 

18,9.56 

1,4.95 

15 

2 

14 

Indiana, 

36,250 

147,178 

61,315 

3,229 

429 

4 

5^ 


Illinois, 

59.000 

55,211 

12,395 

1,007 

238 

J 

2 

' 1 

Missouri, 

60,300 

66,586 

14,247 

1,952 

495 

1 

2 

1 
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Michigan, 

33,750 

8,896 

1,468 

196 

392 

i 



Arkansas, 

121,000 

14,273 

3,613 

179 

79 

1 



Florida, 

57,750 








Nortli-west Territory. 

144,000 








Missouri Territory, ... 

030,000 








Columbia Territory, ... 

288,000 








District of Columbia, 

iOO 

33,039 

853 

2,164 

512 

SO 



Totals, 

2,364,400 

9.638.226 

•2.170,646 

349,506 

72,493 
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The original States which concurred in 

the declaration of independence on the 4th July 
177(^, were New Hampsiiirc, Massachusetts, Rhode 
J bland, Connecticut, New York, New Jersey, Penn- 
sylvania, Delaware, Maryland, Virginia, North Caro- 
lina, South Carolina, Georgia. Vermont was then 
an appendage to New York, and Maine to Massa- 
chusetts. The extent of the several States is very 
unequal. Rhode Island and Delaware are specks in 
the map, rather smaller than Devonshire or Perth- 
shire. New York, Pennsylvania, and the New States 
generally, are each larger than Ireland or Scotland; 
while Virginia, Georgia, Missouri, and Illinois, seve- 
rally exceed England in extent. The density of the 
population varies from one person per square mile to 


67. It diminishes pretty regularly in every direc- 
tion as we recede from Massachusetts, and in that 
State, where it is greatest, it rather exceeds that of 
Spain, or Poland, or Europe, taken altogether. The 
mean density for all the Statti east of the Mississip- 
pi, and including Louisiana, is 13 persons to the 
square mile, which rather exceeds that of Sweden 
and Norway. 

Some writers, who derive their political ideas from 
the old institutions of Europe, disapprove strongly of *' 

the division into states, with distinct local govern- 
ments. But this arrangenient, though originally the 
effect of accident, is admirably adapted to the cir- 
cumstances of the country, and deserves to rank as 
an improvement in the science of legislation. It is 
10 
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United the only system by which the great advantages of 

suuB. union could be combined, in such a gigantic empire, 
with a due attention to the separate interests of all the 
parts. The federal compact, by preserving peace 
and friendship among states that would otherwise be 
rivals and enemies, exempts them from the scourge 
of frequent wars, gives unbounded freedom to their 
internal trade, and, while it enables them to dispense 
with that sort of strong government which is scarcely 
compatible with liberty, it gives them an aggregate 
strength, which secures them against external attacks. 
On the other hand, each separate district, acting by 
its own legislature, is invested with the entire regula- 
tion of its local concerns, which can never be entrust- 
ed to others without the certainty of mismanagement. 
No single legislative body, even were its sessions per- 
])etual, could properly conduct the local business of 
such an empire us that now forming in North Ame- 
rica. In our own Parliament, it is notorious, that, 
irom the multiplicity of business transacted, the ge- 
neral style of legislation is most slovenly, and bills of 
nil kinds, but especially local bills, are often grossly 
mismanaged. How great an impediment is it felt to 
be to the redress of grievances, or the promotion of 
improvements, in the remote parts of Scotland and 
Ireland, that witnesses, parties, and agents, must be 
carried six or seven hundred miles at a vast cxpence, 
and that, when at the seat of legislation, their success 
must greatly depend on the votes of persons who ei- 
ther understand their business imperfectly or not at 
all, and who are only prevailed upon to bestow a 
slight attention upon it by private solicitation. The 
division into states supplies the only remedy to this 
great evil. It encourages local improvements by 
uniting those whose situation gives them a communi- 
ty of interest us to certain objects. It lessens cor- 
1 uption in the general government, by subdividing 
patronage. In times of public frenzy, it multiplies 
the securities against the persecution of individuals, 
because such persons will always find protectors in 
some one of the state governments. It has, indeed, 
one disadvantage; the state legislatures may become 
the strong-holds of faction, as exemplified in Massa- 
chusetts during the last war. But, as the number of 
States increases, the weight of each in the confede- 
racy, and its power to disturb the union is diminish- 
ed. Even out of this danger a security arises against 
another. The existence of the separate state govern- 
ments forms a strong barrier against despotism, be- 
cause it creates so many distinct centres of power, 
from which resistance might be made, if a military 
tyrant should master the general government, as 
Cromwell mastered that of England, and Bonaparte 
that of France. Some inconvenience, no doubt, 
arises from the unavoidable diversity of laws in such 
an aggregation of republics ; but the evil is not much 
felt or complained of practically, and it is the neces- 
sary concomitant of a union producing boundless ad- 
vantages. An iron despotism may subject all its 
slaves to the same laws without regard to the dis- 


STATES. G97 

tinctlons of climate, character, or situation ; but free- 
men will not associate voluntarily on such a principle. ^ 

Liberty consists, not in being governed by the laws ' 
that are absolutely best, but by those which arc 
deemed best by the people who obey them. No 
wise and liberal statesman will hold it necessary that 
the fishermen of Massachusetts, the husbandmen of 
Pennsylvania, and the sugar planters of Louisiana, 
should live under one perfectly uniform system of ju- 
risprudence. Such a uniformity could not be en- 
forced without rending asunder the union. And let 
it be recollected, that the diversity of laws, such as 
it exists, is much less than it would be if the federal 
compact wei e dissolved, and the several States en- 
tirely independent. In short, if it is possible by any 
device to reconcile freedom with extensive empire; 
to unite all the parts of a vast continent together in 
the bonds of peace and commercial intercourse ; and 
yet not to trench materially on the natural rights of 
each part, or the free use of its natural powers .and 
advantages; it must be by a federative system similar 
in its essential characters to that of the United States. 

The experiment is by far the most interesting that 
has ever been made iu the science of legislation, and 
tho steadiness and success with which it has hitlicrto 
proceeded opens up the most encouraging prospects 
as to tho future destiny of mankind. 

'fhe federal government, of wliich we shall speak 
afterwards, possesses merely those specific powers 
.which are vested in Jt by the Constitution. All 
other powers and rights remain with the state go- 
vernments, ill whom the sovereignty essentially re- 
sides. The territory of each state is not the terri- 
tory of the Union, but of that particular State. The 
people and militia arc the people and militia of the 
several States, not of the Union. Lands are held un- 
der the laws of the States ; descents, contracts, and 
ail the concerns of private property, the administra- 
tion of justice, and the whole criminal code, except 
in the cu&c of breaches of the laws of the federal 
body, arc regulated by state laws. • All the twenty- state run ^ 
four States have written constitutions, formed subse- s^initions. 
quently to the Revolution, except Rhode Island, which 
is still governed by the charter granted by Charles 
11. in IGfiS. These constitutions are purely repub- 
lican, though the right of suflrage (for the term 
Jranchisc is inapplicable and odious where voting i.< a 
general right, not a special privilogt) is restricted in 
one or two States, aitJ unequally divided in one or tM o 
others. In every one of the States the legislature con- 
sists of two chambers, both chosen by i^ect pcq)ular 
election, except in Maryland, where the senators are 
chosen by delegates. In nineteen States out of the 
twenty-four, the representatives (or members of the 
Lower House, according to our phraseology] are 
elected annually, and in hve triennially, viz. in South 
Carolina^ Tennessee, Louisiana, Illinois, and Mi.s- 
souri. The period of service in the senates (or Up- 
per Houses) varies from one to four years, excej^t 
in Maryland, where it is five : in some cases oiic- third 


* Viexvs oflfte President of the United States o?i the euhject of Internal Improvements ^ (aid before Congress y 
ilh May 182i2. 




rm 


UNITED STATES. 


c'nifcJ or onc-fourtl), in ofliers onc-!iaif oF the members are 
renewed every year; in others, one-half every two 
years. In some oF the Starts the right of suffrage 
was formerly limited to freeholders or corporations, 
but by amL-ii(l:*.uMits in most of the old coii>titiitioiis, 
those odious and really impolitic restrictions have 
been ahoJished ; and liio right of siiifiage, ihoiigii 
variously defined in the different States, is sub> 
stantidlly universal in iht'in all, except in Now 
Jersey and V'irginia. In these two States, the 
possession of a stu.ili amount t>f property still con- 
stitutes the* citizeirs title, to vote. In tnuny of the 
States there are cerliiin qualiHcutions prescribed for 
the persons elected. A senator mu.st, in general, be 
a freeholder, and not under “0 }ears of ago; a re- 
presentative not under 12.0. The governors act, in 
come cases with, in others witiiout n council, and 
hold their offices some fi)r one year, some for two, 
some for three, hut none for more than four 3'cars. 
Ill all the ccii'^titulions recently framed an cxprt\**s 
provision is introduced for adopting amendments. 
The rule generally is, tlut if any alteration is judged 
necessary and appioved of by two succeitsivc iegis- 
Jatures, it may then he submilted to the people, who 
appoint a special convention to decide upon if. In 
some cases iL i.s provided that a convention shall meet 
periodically to revise ihe conntitution. -The existing 
legislature is always considered as exercising a trust, 
in the terms of wh/ch it has no pmver to make the 
smallest change, lly this princii)le, legislation is 
founded on a clear and rational basis. It gives sta- 
bility to institutions that might otherwise he the 
foot-ball of domineering factions ; it checks the 
growth of sinister interests, and, while it affords a 
safe and easy remedy for grievances, it is so far from 
being an inlet to rash innovation.«, that it is I he best 
guarantee against them ; ns the history of the United 
kStates demonstrates. To sulfer those who exercise 
the supreme pow’cr of a country to change at plea- 
sure the conditions by which they hold it, is tqually 
as absurd as to sutVer the judge to make the laws he 
administers, or the steward to fix the terms of the 
cngagcmci.t which invests iiim with the management 
of an estate. Under such a system, the steward un- 
avoidably becomes a peculator, the judge a tyrant, 
and tile legislature a junto of conspirulors against the 
public weal. 

Agriculture. The agriculture of the United States varies ac- 

^ cording to the climate, soil, and situation, of the seve- 

ral divisions oflhe country; but, taken altogether, it 
differs materially from that of Britain, — in the nature 
of the productions cultivated, in the condition of 
those w'ho are engaged in it, and in the general prin- 
ciples by wliich it is conducted. Besides our staple 
productions, wheat, barley, oats, pease, brans, tur- 
nips, and potatoes, the soil of the United States yields 
rice, Indian corn, indigo, cotton, sugar, tobacco, the 
vine ; and Florida will probably add to these the 
olive and the banana, which scarcely succeed in the 
other States. The staple produce of New Kngland 
ia (fidlan corn; that of the middle States, wheat and 
tobacco ; that of the southern, cotton, rice, and, to a 
limited extent, sugar. Dr Morse indicates the pro- 
portional quantity of each species of produce raised, 
by naming them in the folio w'ing order, the greatest be- 
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ing first : In New England, Indian corn, grass, rye, 
oats, flax, wheat, buck-wheat,' barley, and hemp; in 
the middle States, wheat, Indian corn, tobacco, grass, 
oats, buck-wheat, flax, barley, potatoes, spelts, rye; 
•in the southern States, cotton, wheat, tobacco, In- 
dian corn, rice, indigo (formerly), barley, and hemp. 
The we.stern States, along the Ohio, correspond in 
their productions to the middle States, on the At- 
lantic. Good soils, carefully cultivated, in the Unit- 
ed States, yield 100 bushels of Imlian corn, or .50 of 
wheat per acre. But the average produce of the cul- 
tivated land in Ohio and Kentucky, districts not in- 
ferior in soil to any in the Union, is estimated as fol- 
lows : muizt* 1 0 bushels per acre, wheat 2:2, rye 26. 
oats S5, barie^^ 30, tobacco VJ to 15 civr., cotton 5 
to 7 cwt. in the seed, or from 150 to 200 pounds 
cleaned. (Jame.s, Vol. 111. p. I.OO-) An ucto sow-o 
in rice yields from 1200 to 1500 pounds on what are 
called tide lamia, and from COl to 1200 on inland 
plantations. An acre planted in canes yields about 
1000 or 12(j0 pounds of sugar, with an equal quan- 
tity of molosses. The necessity of renewing the cancs 
annually by planting, in consequence of the winter^ 
frost, rentiers the cultivation less advantageous than 
in the West Indies. In 1817. however, it was cal- 
culated that 20,000,000 of pounds of sugar wc'i e made 
in Louibiana alone, which was estimated to be about 
f of the whole annual consunvption of the United 
iStates. (Warden, II. p. 4-83, 51*1 . Morse, I. p. (566.) 

The rursl population of the United Slates presents 
an extraordinary contrast in its constituent purls to 
tliat of every country in Euro|>e. The class of extensive 
proprietors living on their rents, and the class of pea- 
sants living merely by their labour, are almost equal- 
ly unknow'n. The great bulk of the inhabitants con- 
sists of farmers, who are the owners of the lands they 
occupy, and tluj greater proportion of whom work 
with their own hands. The number of those who 
arc mere labourers," says Dwight, is almost no- 
thing, except in a few populous towns, and almost 
all these arc collected from the shiftless, the idle, and 
the vicious. A great part of them are foreigners. 
Every young man hired to work upon a farm aims 
steadily to acquire a farm for himself, and hardly 
once fails of the acquisition." (Dwights Travels, 
Vol. IV. p. 6f3.5.) Except in some few spots near 
large towns, there is scarcely any land rented. The 
price is generally so low, that a small addition to the 
sum necessary for stocking a farm" sufiicea to pur- 
chase it; and even where the value is higher, «'in in- 
dividual who has money enough to stock a large 
farm will prefer buying one of half the size. Of the 
Stale of New York, only one-fiflh, and of the whole 
inhabited country east of the Mississippi (excluding 
Michigan and Florida), only about oiie-tenth part is 
yet cleared and cultivated. Of course, the best soils 
are first used, and, till population thickens and pro- 
duce rises, soils of the second and third quality will 
not repay the expence of culture ; and as a necessary 
conhcquence, tho.'^e of the first quality yield no rent. 
'J'he farms occupied by the owners are seldom large, 
because, where wages are high, agriculture cannot be 
advantageously conducted on an extensive scale; and 
the large property in land occasionally acquired by 
an individual is soon broken up by division among 
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(Joked his children. Thus situated, the rural population 

Sutei. certainly enjoy a greater share of happiness in the 
United States than in any other country in the world. 
They are exempted from the fluctuations incident to 
the commercial and manuracturin*^ clivsses ; they feel 
none of the evils of dependence, and arc fur above 
want ; without possessing that wealth which engen- 
ders idleness and vanity, and often becomes a snare 
to its possessor. They have the means of settling 
their families well, without making great sacrifices; 
they live in the enjoyment of all the substantial com- 
forts of life, and cun look forward to old age with less 
anxiety and apprehension than any class of men in 
any other cfnintry. 

The system of agriculture is necessarily less per- 
fect in the United Slates than in Britain. Where 
prime soils can be had for almost nothi:»g, where the 
pric e of labour is high, and that of produce low, the 
elaborate and cosily modes of cultivation adopted in 
Britain cannot be advantageously ap})liod. Some 
I'jiglisli fanners, who have gone out to America with 
an impression that large gains might be made by in- 
troducing our improved s}stcm of husbandry, have 
found themselves disappointed. Something the Ame- 
ricans may learn from us ; but, till the country is 
more densely peopled, it will be more profitable to 
culiivate a large surface riulely than a small one la- 
l>oiioiid\. Id the middle and eastern Slates, how- 
ever, where produce brings u considerable price, 
farming is carried on with cuic and skill. In Penn- 
sylvimij, which holds the first rank as an agricultural 
state, in Xew Yoik, Massachusetts, ('onnecticut, and 
Jersey, iigrieullural societies exist, and much attention 
is paid fo the cultivation ol the indigenous grasses 
and to the use of manures. Grazing is well under- 
stood in New Kiiglund, where it is considered the 
most profitable species of farming. Much care bus 
been bestowed on the breeding of sheep, and Meri- 
nos are now spread over all the norllRTii, middle, and 
western Stales. 

Miitcliins reckoned that {^ths of the laud east of 
the Mississippi was covered with a strong fertile soil. 
'Mie remaining -,’'gths were occupied by lakes and 
rivers, or consisted of land too poor or too steep for 
eullivutioii. In 1811, .Mr Blodget estimated the land 
under “ actual improvement" to be 'H), 950,000 acres, 
or 5=f acies for eucli inhabitant, a proportion which 
is found to be near the truth. In 179 H, when a cen- 
sus was taken for ibe imposition of a tax, the quan- 
tity of land valued and taxed in sixteen States was 
one hundred and sixty-three millions of acres out of 
three hundred and eight millions, the estimated va- 
lue of which was four hundred and sevcrit}-nme mil- 
liorifc of dollars. Tlie value per acre varied widely. 

In Connecticut it was fifteen dollars per acre, in 
Pennsylvania six, in Ucorgia three- fourths; but the 
avciage for the whole was about three dollars. The 
value of the houses was estimated at n hundred and 
forty millions of dollars, or two-sevenths of that of 
the land. JVhen new returns were procured in 1814, 
the value of lands and houses conjointly had risen 
fVoiii six hundred and twenty to one thousand six 
iiundred and thirty millions of dollars, prom these 
two documents, which afford a curious view of the 
state and growth of properly in the republic, wc find 
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that, io the sixteen States organized, in 1798 . rather United 
more than one-half of the surface was the property *****■• 
of individuals. In the old States, such as Massa- 
chubctts and Connecticut, the appropriated land em- 
braced nearly the whole surface; in New York, it 
enjbr.icc(l about four-sevenths, in Georgia one-third. 

The number of acres appropriated for each individual 
of the population was about thirty, of which five and 
one-halt or six acres w'ere cleared or '‘improved.** The 
estimated value of the houses and lands was nt the 
rate of lti5 dollars for each individual of the contem- 
poraneou.s population in 1798, but had risen to 200 
dollars in 1814. Supposing every othtr species of 
property to have grown ns rapidly, the rate of in- 
crease would be about 6‘J per cent, per m/nam, and 
the capital of the country must double itaelf in ll,j 
years, or it increases twice as rapidly as the popula- 
tion. With a stationary population, the rale of in- 
crease would be .5, 4 per cent,^ and the period of 
doubling l.'^J years. We have no similar data for 
other countries to found a comparison on, but wc arc 
certajn that such a velocity of accumulation is un- 
known anywhere else. 

Ihe value of houses, lands, and slat^ex, in 1814, 
was, according to the returns, 1902 millions of dol- 
lars. If we add one-eight li for omissions and under 
estiiuatfs, and for Louisiana, v\hich was not includ- 
ed, with 50 millions lor stale lands, and two-thirds 
ndditiunal for all other >'pecies of properly (this be- 
ing ncarij' the proportion in Colquhoun's estimate 
for Britain); namely, agricultural stock, manufactur- 
ed goods on l and or in progress, ships, harbours, 

canals, roads, public buildings, the whole will be 

3550 millions of dollars, cijual to 780 millions Ster- 
ling, or about L y.> for eacij indiviilual of the con- 
temperaneous population. CoKpilioun’s estimate for 
Britain was 2700 millions Sterling, or L.15() for each 
inhabitant, 'i’iiis gross amount, increasing at the 
rate oi 0 per cent, would become 1 tOO millions Stor- 
Jing in 1821', and the annual increment, or the value 
added to the rmtioird capital every year, should be 
about 80 millions Sterling. The whole annual pro- 
duce ol the national industry, which affords a saving 
of 80 millions, cannot bi* less than four times as 
luucti, or 320 millions, that is, L. '12 per head on the 
population. C'olquhouifs cstiimitc for the British 
isles in l€SI2, was mi lion-*, or L. 24 per head on 
the populaliun. (CohjulK.un, o*5.) These cal- 
culaiioiib are fouiidcd on the reliirns taken as they 
stand. It is pifibablc, however, that the second cen- 
sus would be more accuraicly taken than the first, 
and that the growth of ilic national cajiilaJ is not 
quite so great as it appears. 

The large profits which farming u’eJds, and theManiif.«. 
high puce of labour, are <liscouragcments to munu- lures sml 
facturiiig iiulusiiy in tlic United States. The arts 
ill which they have made the greatest progress, are^^^^'* 
cabinet and coach making, shoemaking, steam* boat 
and ship building, the coiifttruclion of mill machi- 
nery and w'oodcii bridges, and bank-note c•ng^avin'^ 
riaiio-fortes are respectably made. The saw gin for 
cleaning cotton from the huNks, and the nail-making 
machine, are American inventions. 1’he woollen ma- 
nufacture is almost entirely domestic, being carried on 
in the houses of the farmers ; but the cotton manufac- 
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i:iiitcd lure is partly conducted in large works, This last, as 
well as several other manufactures, rtxeivcd a great 
stimulus ^during the late war with Britain, but they 
havo declined since tiie peace, though a few of the 
works then cstubliahed are still carried on with advan^-' 
tage. It was computed by n Committee of Congress, 
tliat the cotton manufactures, whicli consumed only 
10,000 bales of the raw' material in 1810, consumed 
00,000 in 1815; employed 100,000 hands (10,000 
men, 60,000 women and girls, ‘Jl.OOO boys), and pro- 
duced 81,000,000 yards of cloth, valued at 24< mil- 
lions of dollars. The value of tlic woollen manufac- 
ture was estimated at 10 millions of dollars, and was 
supposed to employ 50,000 hands constantly, and 
tis many more occa-sionally. {tteports of 13th Fe- 
bruary and (ith i\Tarch 1810’.) According to the 
returns made in the census of 1810, the whole an- 
nual value of the manufactures of the United States 
was 127,691,602 dollars. But Mr Tcnchc Coxe cal- 
culated, that, making allowance for articles omitted 
or under-estimated, the true value would not be less 
than 172,700,000 dollars ([..37,500,000.) ff the 
increase in this branch Df industry lias kept pace 
with the growth of the population, it should now 
amount. to 240 millions (L. 52,000,000.) But the 
value of the manufactured goods imported in 1821 
was only 32 millions of dollars, and deducting five 
millions rc-exported, the quantity which remains for 
home consumption is only 27 millions, or one-ninth 
part of the whole. It is against this small fraction 
of the umiual consumption that such an outcry is 
made ; and that tbc Amcrickns, borrowing our ex- 
ploded maxims, arc fencing themselves by such an 
apparatus of protecting duties, prohibitions, and re- 
strictions. For the purpose of comparison we may 
mention, that Chaptul e.'ttimated the annual value of 
the French manufacturc\s in 1820, at L. 72,800.000, 
whicli is probably a good deal under the truth ; and 
that Colquhoun estimated that of the British manu- 
factures at L. 1 16,000,000 in 1812, exclusive of the 
raw material. Of tiic manufactures returned in the 
census of 1810, valued at 127,694,602 dollars, tbc 
following were the most considerable : 

Ooods manufactured by the loom 39,500,000 dollars. 


Machinery of various kinds 6,100,000 

Hals 4, .300,000 

Iron manufactures 14,360,000 

Leather 17,900,000 

Distilled and fermented liquors... 16,530,000 

Wooden articles 5,540,000 


According to the returns, there were 153 iron 
furnaces, 34 rolling and slitting mills, 325,392 looms, 
122,647 spindles for yarn, 141,191 distilleries, pro- 
ducing 22,977,167 gallons of spirits from grain, and 
2,827^625 from molasses, 132 breweries, 208 gun- 
powder mills. Nearly one-fourth of the manulac- 
‘lures were in Pennsylvania; Massachusetts ranks 
^iiext. then New York. Virginia, Maryland, Connec- 
ticut! North Carolina, New Jersey, Vermont, Ken- 
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tacky. It may be remarked, that the eficct of the United 
high price of labour in discouraging manufactures ,^ State*. 
is countcr.ictcd by three circumstances. 1. 

United States being far distant from Europe, the 
cxpcncc nf freight, and still more that of inland car- 
riage, makes a material addition to the prime cost of 
all bulky or heavy articles. 2. As the use of mu- 
cliinery comes to be substituted more and more for 
manual labour, the disadvantage of high wages gra* 
dually vanishes ; and the Americans, who possess 
great mechanical genius have the means of pro- 
curing steam and water power to an unlimited ex- 
tent. 3. The Anierican women prefer working in 
factories to domestic service, ivhich they consider 
degrading; and hence female labourers arc not 
scarce, and may be procured at moderate wages. * 

The commerce of the United SL.tcs has made ('unimcrci-. 
much greater progress than their manufactures. I'he 
wars and convulsions of Europe, consequent on the 
French llevolution, threw a great proportion of the 
general carrying trade into their hands; and in tiic 
interval, from 1790 to 1S07» their exports in- 
creased from 20 millions to 108 millions of dollart* 

But the Berlin Decrees and the British Orders in 
Council gave a sudden check to this growing pro- 
sperity, and the foreign tn.de of the United Slates 
has never since reached so great a iicight. The fol- 
lowing table shows tlie amount of e.vports, distin- 
tinguishing foreign from domellie produce, from 
1800 to 1821 : 


Years. 

ICxports. 

1 )i>nH‘!>tic 
Oiowtli. Pio- 
iluiT, or Mnnu- 
farture. 

Foreign. 

1800 

70,971,780 

31,840,903 

39,120,877 

1801 

yt,ii5,!)2.5 

46.377,792 

46.642,723 

1802 

7'Ai«3,l(jO 

26,182,173 

35,774,971 

1808 

.55,soo,o;i;i 

4.2,20.';,96| 

13,594,072 

1604 

77,69.9,074 

41,467,477 

36,231 ,597 

180.') 


42,387,002 

5.^179,019 

1806 

101.536,963 

41,25.3,727 

60,283,236 

1807 

108, 343, 1.50 

4S,699,C92 

59,643.558 

1808 

2'J,'i;J0,960 

9,433,546 

12,997,414 

1809 

52/203, 2S.‘J 

31,405,702 

20,797,531 

1810 

60, 757,970 

42,366,675 

24,391,295 

1811 

61,316,838 

45,294,043 

16,022,790 

1812 

38.527,236 

30,032,109 

8,495,127 

1813 

27,855.997 

2.1,008,1,52 

2,847,845 

1814 

6,927,4'H 

6,782,273 

145,169 

1815 

52,»67,753 

45,974,403 

6,58.3,350 

1816 

81,920,452 

64,781,896 

17,1.38,556 

1817 

87,671.566 

68,313,500 

19.358,069 

1818 

93,281,133 

73,854,437 

19.426,696 

1819 

70,142,521 

50,976,838 

19,165,683 

1820 

69,691,669 

51,683,640 

18,008,029 1 

1821 

64,974.382 

4.3,671,894 

21, .302,48.3 1 


The imports have not been regularly publislicd. 
For 1821, they amounted to 62,585,724 dollars in 


* Seybert. 6. 8. Mellisb, 90. Warden, III. 262. Fearon. 389^ &c. 





United valuOk from whit^' docluMing bullion imd.u{lcles re- It will ,be dMni/rom. there ^Ubleij^ that since ' • 

exported, there Mrtiam Ibr liomertiq; dOhionapdon pe^efWeign. brefijuM or /inai^h'ttire^ etfn|iit^' 

.^- 1 43JS96,4d5, of which the leading articles were,— • .oboty onc-lorirth, aml'ttanrtsUc tfedO.foutthi jjf ' 

Wines ;..l.C33.0bp 


Woollens.. ....6,959.000 

Cottons 6»6G5,000 

aSilka 3,43p,(X)0 

Linens, !2»318»000 

Iron.nnd iron- 
ware 2 j 96 * 9 ,,pOO 

Hemp* Stc, ..il>37l|000 

The. imports and exports were chiedy fron^ the 
following countries : 


Teas l,08LOOO 

Colfee 3,403,000 

Sugars s .... I >g03>000 



hnpof tf Irom 

Exports to 

Russia 


628*894 

Holland 

1,»S8,95S 

25.057,108 

3,694,205 

British Isles 

20,777,479. 

France 

5.089,940 

3,328,559 

Spain 

Fortugul 

542,3.98 

339,7*6 

856,116 

1*7.797 

Italy and Malta 

973,463 

1,099,667 

Sweden 

759,753 

317.181 

Cuba 

6.584.849 

. 4,540,(>80 

[Jayti 

*,246,257 

. 2,270,601 

Spanish South Ame- ^ 
rican Colonies ... / 

1,114,117 

1,037,735 ' 

f ' 

danse Towns ,and(^ 
Germany ( 

990,163 

2,132,544 

Brazil 

605,126 

1,381,760 

China 

3,111,951 

4,2,00,560 

British East Indies 

1*, 530.799 

1,966,279 

British West Indies ... 

, 927, .146 

265,102 


The following tabic (from Carey and Lea's Aifas) 
shows the tonnage of each State, and of the. whole 
Union, in 18^1 : 

Maine 133,856 

New Hampshire ...... ' 33,88.5 , 

Massachusetts 316,069 

Rhode Island 39,314 

Connecticut 45,734 

New York 244,338 

New Jersey '.i 34,5.33 . 

Pennsylvania; 83,573 ^ „• 

Delaware J0i043 ' 

Maryland 135, t49’ 

District of Coludibik 24^77 

Virginia. I...., *'63,336 / 

J^orth Carollmi..' 38,864 

South Carolina ... ^,944! * - 

Georgia ^^662 


wiDf-B I wuu - . leading, aniclcfe-^aro raw' prdduoe. 

Ortir;*- i«jnnhSihh: Cotton forms about 46 per cent, of the domestic' ex- 

MolMseV;;; “‘l.TOsloy port* cor^ «n<r.other britadsmffs, 15 

per cent. I tobacco, IS.pek^ ce/it.i lumber, baik, &o. 

6 peir cent , ; horses, b.eef, &c. 5 per eentt \ llte lead- 
ing fmpofts are the hhe products of the loom in Wool, . 
cotton; Silk, linen, or articles not raised in the couh..' 
try, such sis tea, sugar, wine. In hemp, iron, 
and leather, the imports arc small. About Ibuif 
tenths erf the whole imports come from Britain, and 
only about one tenth from France^ 

11 )e internal and coasting trMc oftbe United States 
• has increased more rapidly thaq their foreign '’com- 
merce, and is undoubtedly far greater than that 6 f 
' iqiy otiiCr state with an equal population. The en- 
rolled and licensed .tonnage^, whicl\ was only 184,000 
'tons in ]795» had riseti to ^583.000 in 1831. Ilia 
now equal to ,lhc registered tonnage, of which ft 
formed only one-third in 1795, and it lias more t&an 
tripled in the period in which the population haa 
doubled. ' The Hudson, which is' the great chaQBCl * 
of i^and ,trade|^far dlstricca containing nearly two 
millidh^ of. inhabitants, hka, according to Falmer and 
'other recent travellers, sloops .and schooners 
plying upon it,— a greater nuhiber than belonged to 
all Scotland in 1810. jffhe Delaw'are, Susquehan- 
nah, Piitowniac, and offler large rivers farUfey sobtb, 
are all the scene of an active and growing traffieJ^ 

Thu majestic Mirsissippr, though it does not yet rf<» 
val th^o Hudson, must in time far surpa^it* The' 
invention of steam- vessels' has done for tlft naviga* 
tioo'of rivers what thq Invention of sails did for that 
of the ocean. The United States had the honour of 
introducing this admirable improveoient ; and they 
make a more extcn'siye use of it than any other coud-, 

. try in the world. Iri the ei6dcnce given tw Mr Per* ** 
niins of New York before a Committee of r.arliameiu 
in 1,822, be stated there were, about 300 rteam^bbiUk. 
employed in the Unitect States, aad of these aKblit 
onc-liaif used high pressure engines. . On the Uis- 
aibsippi alone, . according to a recent American pa- 
per, there were ,7,8 ip 1823» mcasmr^ 14»338 tons, . 
or abbiit l 84 tons qn average. 

The great facilities for inland navigation which Canals 
nature had bestowed on the Unitetl States, have been 
improved by art; and considering the sparscnesqof 
the pi>pulution, the number of ivhich ha^e aU* 
ready been fqrfoed is truly surprlsffig; The iMiddic- 


sex Canah in Massachusetts, completed many years 


**“ wV** c '' ' ego, is miles longhand four feet deep, and cost 

Mississippi,., ^ 700,6dcf6ailar^.\ 'fhe Lake CVmpluin Canal, whk;h 

^uisiana ' jolns'tVe bodion at Fort Hda^ard, is 22 mites long, and 

Kentucky and Ohio •§••••...••• 59o ^ frm^ Jti finri ilir'ia l-rt Ko antBHftrt in 1 BOQ A 


^401 

Kentucky 

Michigan 


665 
,"1,362,618 


Registered tonnage employed in fpreign 

trade 619^0® 

Enrolled and licensed tonnage eib^oyed 

in coasting trade 588,014 

Ditto ditto in fisheries 55,575 


^ four .f^Cb 'decpt' and Was to be , finished in 1823. A 
cahat 23 ipiles long, cohrtects Chesapeake Bay with 
Albemarie Sound. Another of thg same Jengtb 
joiiM Santee and Cooper.‘‘1livcrii in South Carolino. 
Bcaides these, ' or twelve conaiS| firpm one mile 
long tp seven or eight, eHher fiiuthed or in progress, 
arb erqiBnftkted by Americhci writers. Mitny others 


are projected among which are one of 28 and another 

‘ ■ " 


J 


df miles m ' length^ to connect the K.iritoh and 
wJ^emare rivers, with Chesapeake Bay. If these 
l,i 63 , 6 l^rif‘'^ere tompleted'i an uninterrupted inland navigation 
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rnitci! would etiBl for iatfarljr 500 miles, from New York to 
PdmlifiSO Sound. -^Bui the greatest wnrk of the kind 
fh tilf$ United States, and perhaps in the world, it, 
ihd Girent Cannl which unites the Hudson with Lake 
Srie. It begins in the nerghbourhood of Albany, • 
passes along the c>rarse of the Mohawk liiver'to 
Home, then procet'ds westward, kee|)ing ut n varia- 
ble distance of JIO, 15, or VO iinies from Lake Onta- 
rio, and terminates in Lake Eric at Hl<ick Rock, a 
mile from Huffaloe. It is 302 n)iles long, 40 feet 
wide at top, 28 at bottom, and four in depth. Its 
termination in Lake Erie is 5(i4 feet above its origin 
in the Hudson ; but the aggregate riac and fall is 
65 1' feet, and is effected by 81 locks. The canal, 
which is the property of the State, was begun in 
1817» end finished in 18 J3, except about 30 miles, 
whicli will be completed in 1821. It is believed the 
whole expence will rather fail short of the e.sttmate, 
which was five millions of dollars (L. 1,100.000). 
The freight is about .a dollar per con, each 100 miles, 
to which is to be added tolls at the following rates t 
for salt and. gypsum .50 cents — grain, dour, &c. 1.50 
cents — and merchandise, 800 cents per ton for each 
100 miles. This great undertaking, almost equal- 
ling in magnitude, and far surpassing in utility, the 
most lUagnihceut works of Imperial Rome, — execut- 
ed by a ^late with a million and a quarter of inha- 
bitants, affords a grotif) ing proof of die energy and 
enterprise gtmerated by f'reii^institutions. 

n.tnkk. No country h.Ts suflererf so much from the ma- 

oia for banking, or been so deluged with depreci- 
ated and wortliiess paper money, as the Unititl 
States, "{here were 400 banks in existence in 1819, 
threeTourths of which probabiyhad only fictitious ca- 
pital. They were got up generally by knots of specu- 
lating tradesmen and lawyers, often without deposit- 
ing a dollar beyond wimt was necessary to pay for pa- 
per and engraving. Even the respectable bunks is- . 
sue notes for a single dollar; but in the western coun- 
try, where these establisliments were on the worst 
footing, notes were issued for a half, a quarter, an 
eighth, and even a sixteentn of a dollar! The im- 
mense mass of worthless paper money they put in- 
to circulation created a transient and hollow prospe- 
.rity, which wiv followed by a degree of embarrass- 
ment and distress that had almost the character of 
a general bankruptcy. Tiie paper bubbles burst, one 
after another, with extraordinary celerity, and in- 
volved multitudes in ruin. Of a hundred banks in 
- Ohio, Kentuckj^lVnnesse, and Indiana, there were 
only two whose notes were received at the land of- 
ftcee. In some of these Stales acts were passed by 
Ihe legislature suspending legal proceed ing|L to com- 
fMff'payment of debts. It may be imagined what 
an extraordinary deran'^ement was produced in the 
state of property, when the circulating medium was 
reduced in three years (1815 to .1819) from 110 to 
45 millions of dollars.* 

Revenue. The United States pri'sent the singular spectacle 
• of a government supported without internal taxes. 
Tbo. public revenue is derived entirely fropi the cut- 
(pms eoA the sale of public lands ; for th^ost-office 

« « 
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merely defrays its MUni that United 

stand in their accounts as .b»nk divide'odai arp but 
the produce of money previously invested,'. Small 
imposts, indeed, are levied for, ,thc support of the 
^tate governments, but these on an average probably 
^no not exceed one dollar for egcli inhabitant^ or ten 
inillion of dollars for the whole Uoion- The public 
revenue of the federal government apiountcd to 
14,2()4,000 dollars in 18S1, and to 20,252,427 for 
1822. For 182.8 they weye cstlnoatcd at 20,444,035 
dollars, and for 18^4 at i8,55i),000, composed of 
the following items— 

Dollari. In Dritbh Monsjr. 

Customs. - 1 6.500, OOO L. 3.680,000 

Public lands - 1,600,000 350,000 

Bank dividends - 3.50,qp0 77,000 

Arrears d: repayments 100.000 22,000 

• 18,550,000 L. 4,079,000 

The estimated expenditure for 1824 was — 

Dollars. In Britiah Money. 

Civil, Dlnrnmatic, and i 


1,814,057 


5,122,263 


inr 

Miscellaneous, 

Military department, | 
including Fortilica- 
.;tions, Ordnance, [ , 
Pensions, Army, j*" 

Militia, and Indian'j 
department, J 

Naval service, includ- 1 
ing gradual increase > 2,975,927 
of the Navy, ) 

Public debt, - 5,314,000 


L. 399,000 

1,127>0C0 

654.000 

1 , 169,000 


15,224,252 L. 3,349,000 

The public debt, which amounted to 123,630,000 
of dollars in 1816, was reduced to 90> 177,962 dol- 
lars (L. 19,800.000 Sterling) at the Ist January 
1824; one-fourth of the whole having been paid off 
in the intervening eight years. A farther reduction of 
ten millions will, it is supposed, take place at the 
1st January 1825, from an accumulating balance or 
surplus in the Treasury. The Democratic party, 
however, would have acted more wisely, had they 
availed themselves of tlie existence of this debt to re- 
pair their great error— the obolition df internal tax- 
cjl^by keeping up some of the duties imposed dur- 
ing the late war, till the whole amount was dis- 
charged. When peac^ brings an entire exemption 
from taxeft|i|he burdens, which even a just and ne- 
cessary warimposes, wifi be borne very impatiently, 
and the government Will not .receive ttb^upport 
necessary to carry it through an arduoU^ struggle. 
During the last short war in 1813 and 18H,'thc 
clamours of the people, in conseguence of burdens 
and embarrassments not half, sa|||1ous as arc pa- 
tiently horde in Europe, had almRit compelled the 
government to sacrifice, the national hononi^by ac* 
cepting peace on shanriefiil t.ern)>« 

The free spirit of the Americans, and sUlI more, Aimy- 


* liepori ^ SiMtiary rf Trmvfjf de Piutfs Nos. 16 and 17* 
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IsSlrthe gnuitMlls red«v^d^tot d|PO>0OO ^Ihr^ upd VbMc^ 
^soQlinued tiJI IB95. . AilmaJJ W^^ber of vcmoUjWWI. 

(di^WittBt ptiU'dy ittitha M^iterjweap* 


Vnited thcif '|Mn(rtiofllffi' I^iblie ' mUtterg, mafitt 

iheiQ‘«v0M t(^ "tbe oxli^ehiee of d,lafrgcf^^anicKDg 
my. lA thn» aoi Ip leome dMicUr ihiftg^« tWy; perhapti 

carry thPir oppofj^iotf'tA tbP p'ra^co ibe Eli- .. , 

ropcan^SttPcir tti6 (tr. HcgotAr ftoopa oan b« ef- Aooording to,iin-Amerioafr7 jaMmal* Ibc alrength 
fectUally oppoied only by i^gular troap* ; and, in tlia ™ *» November 1823 wee m foUopp j— . 

preeei^t cmmitibh of ibiworid/ the nate which ‘di^ . 

nudee itabff of BttCledt deftheive' weApons^ tuay tth 
aiid to cocrt dbastei^ and itfagrace# To aApyly the 
' want clPa^imall ntHObat oriefEii||r troopa'fry masseli 
of raw/tijiiiUia Mx' Hvnee at nmerousi^ mm leave 
their homes ^uoder great personal and pecuniary 
tacrificei, is^hot economy, but the feverae,~td ray 
nothing of ^the certain loiiCa.ie occasions^ and the 
humiliations these produpd so natural feeling. . Allel' 
the close of the late wat^the Congress, by act of .3'd 
Marcli 1815, fixed the atrength of ibe regulfjifiP- 
my at 9080 men, but it has since been reduced, an^ 
its acruai strength, as reported to Congress in Mdrch 
1822, was— . 
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8hip*ief the Line ... 
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FrigeUfk'../.. 

'^ #‘3- ; 

'^4 

" 6 

.Smatlef Vessels . 

12 ■ 

2 


Steam Frfaates- 

■•'ei-' i 

8 

-ir/ 


Engineers 28 

.4 Regiment^ of Artillery^ ..‘m* j.i977- - 
7 Do. of infantry ...... SS 67 

Ordnance^en , 

The army is distributed at abput fifty posts al?d 
places along the sea-coast arid idtaWd frontier. Tlie 
pay of a colonel of infantry is seventy* five dollars 
.(1<. id, lOi.) per month, and six rations a day— of a 

I '^1.. ‘ 


T6 these must be Added vessels oA'IIiP tehes^ via. 
two bf 74>;guns on thp Stocks; onp of 44^ one of 
" one of 39i one of 26, two oh^j With eleven ^stdalier 
vessels;' and foul^teen 'gbn^bc^s', 'some of s^ich'gre 
much decayed. ThO AmeriOail vesselkVKre' lilttt 
lili-gc^ than oitrs of the same clksf, arid cairy heafThA* 
guns. ' Their ' steam Trigates are cm jit^ovemeut 
uhtrifAl In actui^ service,' but which htay proba- 
bly lead to an impdiMV diangb ‘hi markidie wViV. 

The navy is m'aiiaged by k BoiSrd of three coMis- 
.‘sioners, and A sbefefary. A small tax of tweiify oeiita 

g rlmonlh is 'paid by all oflicera aOd seatnenrbotltin 
e navy and mi^rchaiit sArVice, for llie relief oC sick 
and disabled meriners, port of wbotti' are' ledgOd hi 
hospitals* ' ‘ 

ioe Amdtican Federal Government is*a gebuiM Government. 


captain, forty dollars and tliree raffons:-^--of a first democracy, admirable for the simpllcrty and her 

.. /l* j-ii .j .1 -r- _ }. r • I-.* j A., 


lieutenant, thirty dollars and three rations— of a 
sergeant, eight dollars and one ration— of a private, 
live dollars and one ration# . The aggregate expence 
of the army in 1822 was 1,^29,179 doltdrs, and tl>a 
average charge for each man 299 dollars (L*66}* 

The Americans have a w^l Conducted military aca- 
demy at West Point, Qn ftie Hudson', where '230 
cadets, between' the ages of fourteen and iwcnty-one, 
are instructed in the branches of knowledge neces- ^ human Institution 

sary to form engineers. The period of service is five ' — * — 

years, and the expence for each pupil is about 500 
doliitis per annum* ^ ]Siit the chief military force of 
the United States is the militia,' Consisting prcmerly 


mony of its principles, and supposed by many tt> pro- 
duce a greater amount of public good and<prtvace 
happiness than any political institution that' ever ex- 
ivt^. 1(8 establishment /ves an experiment whkh 
was deemed dbiditful and hazardous, even by she 
enlightened men 'who were It4 founders; but, to'uie 
^thc words of Mr Monroe, ** il hat succored beyood 
any calculatioiv that could have been formed of «ny 
arul it now exhibits ^ model in 


When called.'out to :the ]fitild'fh'ey hajko^^^ 
luwunces as the reValj^ jtirQiy^, aiid’thclr period of 
set vice is fimiteir m isiH The'Amcrfcan 

militia airo un Jer the charge of the Stufljlgovcfntnenits. 


the science of government, which approaches more 
nearly to ideal perfection than statesmen or * rages 
had dreamed of. ' ’ • 

Tito legislative power is vested btwlCongresSv con- 
sisting of a Senate tind House pf RepreoonUitives. 
The senate is composed of two members from each 
Srafe, chosen for six years, by the respective Sfate 
logisUtures, and the scata^ of ogg* third dre 'VMraed 
every two years. ^ A Senatdr m(N^e thirty of 
age, Un inhabitant of the State for^hich he is chosen. 


. and be must have been a citizen of (he United States 

They ilfvAArally, not uhnrd|isany, 'elect ' tKcfr own ' for nfnd years. The, members of the House g£Re- 
ofiicefr, &d are raid t 6 b'e Very itidmer^ preSentatives are chosen every second yeav 

plined.^ ^ * - -t *> ; ? 4 -** tieople, in * the propoirtioiiyof 1 for every '40,000 4n- 

Xlig explofts' Fei^ai;med by the 'Aj^eHeah ships tlie^rndiafps, and two-fifths of 

in^ }])'e last \||g|^hairia .hradv* the''irt'kii|||p ' eaftr^ciy ' ^the pedjplb of colour, ’ The electoiv being the same 

braoeh of the Slete legish'^ 


.'^p^'rT' rt4Hb)t(^’'State(l[*'i)itfd n4t'j| Mfigltf Aip u for the most numerou* I: 
of.^ lip'e the d68tf'6f'the 'tare, th'^ right of sdfli'e^ m«j[ Sesclribcdr a^uni 

eontoit/anil they D'ailS^huildieg* Tarsah "^A rcpta^taiive-mnei-'M AB^nbebiamt of 

Id 1816) Congress 8f ndffldii of'i^iblibre './'the Slid^Ibr WUn^'bele'Aoien^ of lweiiitr«fiTe years 

/wr MHUm for’ eight yim ta ihcl^Viii'iii^'neTy. In ' ota^rms hi beta bAh’' Ween ^we « oitisen ■ 
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United of the United States# No law can be passed without 
btft t ei. ^ c^currcnco of both Houses* When that is ob* 
•"'**^*taiuea# it is presented to the Presidents wh^if ho 
approves^ signs it; if not,>he returns ob»> 
jpettons, for the reconsideration of Congress, and it 
cannot in that case become a law without the con* 
currencp of two-thirds of the members* The execu- 
tive power is vested in a President, who is elected 
for four years, by a number of electors ciiosen for 
tlio purpose by the people, distinct from the senators 
and representatives each State sends to Congress^ • 
but equal to them in number. . The President must 
be a native born citizen of the United Stated; and 
not under thirty-five years of a^. II is salary is 
SdtObO dollars (L.5500) Jicr annum, 

^Tbe Congress has power to impose tuxes and 
duties to pay tlie debts and provide for the de- 
fence of the republic; to borrow money; to regulate - 
comroe^e ; to establish uniform laws of bankruptcy 
and na^raiization; to coiu money, and fix the stand- 
ard of w'ei{ri)ts and measures ; to e^tiblish post oflices ; 
to constitute tribuna)s ; to declare war, raise and 
support an army and navy ; to call forth the roiiitia ; 
ahd to provide for organizing,* arming, and disoiplin- 
ing it. The President is commander-in* chief of the 
army, navy, and the militia, when in active service. 
By and with the advice of the Senate (two-thirds 
concurring), he makes treaties, and nomiuates am- 
bassadors, ministers, consuls, and judges. 

The Pederal Judiciary consists of the Supreme 


■SfATBS. 

ebuTt (formed of m chief Jadge^^M six tssociate United 
judges), which sits at Washington, and a . District States 
Court in each. State, in whioh one judge sits. The 
chief Judge has 4000 dollars a year^ an associate 
judge 3d00, and a district judge froWi 800 to 2000. 

The Supreme Court,- derijfing its authority from ^ 

tlie ConsiiUiiion, is not bound by the proceedings of 
the legislature farther thai\ they are consistent with 
that charter.* It has, accordingly, set aside several 
acta of the State icgislaturesi and even of Congress ' 
itself, on the ground that they contravened an ex- 
press provisiou of the Constitution, by annulling or 
impairing the validity of contracts. The laws of the 
United States are substantially the aame with the 
laws of England, but ditfereniiy modified in each 
State by causes springing out of the physical, moral, 
andspolitica) situation of the people. 

* There is no national church in the United States ; 
each congregation pays its own. minister, and 
each sect regulates its own concerns. Notwithstand- 
ing tills, wherever the population is dense, the. moans 
of rcligioiu instruclioa' are as ample as in any coun- 
try in Europe. It is computed that there are above 
8000 churches, or religious societies, of which about 
3000 belong to the Baptists, 200^0 the Methodists, 

1200 to the Congregationolists, ^0 to the Presby- 
Hi^iaDS, 600 to tlie Epncopalians, and a small num- 
ber to the Catholics, Dutch* Lutherans, Univcrsal- 
ists, and other sects. 

(b. b. b.) 
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Vardnttion. 1 1< K£ttrycb;7dr<ft»caatajn» no fonara A article <IQ ch« 
aub/ect ol Vaccination ; but SmaU>^a»* in the article 
Mbdicine (22it)> iaooncliuied,<mth anoticeof its in* 
tcpiluctioo. We noil! |>ro|»oi0e to give a condensed 
view of the siibjeat» endof tBe present asate of medi* 
cal opinion op theNmbrili of Vacdnatkio/^ 

On the 14f4i of May 1796« Edward Jenneri a phy* 
aioian tn.Beradey, near Olouccsteri first applied to 
the arm of afaeaJtby boy of eight yeart* by means of 
two sitpccfidpi incUiont, the morbid fluid secreted by 
a sore on the hand of a dairy-maid^ who liadcootraGli* 
ed Cow-pock from the udderaof her master’s cows, 
•anienili day after tho operation he bad itneai^tiesa in 
tlie arm-pit; on the ninths hecamo chill, bad headachOj 
Ip&t appetite, was otherwise indisposed, and spent a 
restless' night; but tlie^ffllowing day, wtis free from 
complainti Of Uio ^poarancses of thp local aorOi we ' 
have no particular information, but that it resembled 
a bluish pustule, was sarrounded by ah erysipelat- 
ous or red circle, and afterwarcl|^ formed scabs and 
eschars without producing other inconvenience The 
object of this operation, which was chiefly experi- 
mental, was to ascertain the degree of immunity 
from smai^ox contagion thus obtained ; and on the 
1st of Jul)iv therefore, variolous matter was inserted 
by inoculation, but without being attended ovith tho 
usual disease; and when tliis was repeated some 
montlili afler, the same effect was observed. Fur- 
ther inquiry was prevented, in consequence of the 
disease disappearing till the Bprk^*ot 179j9,, when 
it once more made its appearance among the dai- 
ries of Gloucestershire. On the 16th of March, a 
child of five and a half years was inoculated with 
matter token from the teat of an infected cow. On 
tlie 6th day ai^er tlie operation, he was unwell, and 
vomited ; but on tho^th appeared to be in bis usual 
health. The progress of tM local vesicle was similar 
to that of the former case, except in tho absence of 
the livid or bluish tint observed. On ()ie fl8th. of 
March, the disme was transferr^^ froi^/tbe arm 
of thuypatient^o that of Williatn Pead, a boy 
of eig* i^ith the usual appearances, and especial- 
ly the red circle, quite similar |p tAt wiM is ob- 
served after variolous inoculation.^^ To this redness 
Dr Jenner first ^plied the term wrroln. From the 
fluid produced in this case, s^pral patients, both 
yeuM and adult, we infectei3,flttd lo all, the phe- 
do^da appear to IiaVe been pretty uniibrm ; or, at 
least, witli deviations so trifling, iliat they^tdo not re- 
quire particular notice* FVom the previous conclti- 
Mons derij^ from persons who bad been affected 
’'with cowJIk, and who misted the variolous action, 
Mft might presumed,^ be unnecessary to try 
how far those*^who had DeeB;artiBciaily ' subjected 
lo cow-pook could wesisfc small-post. To reader his 
conclusions more certain, however, Dr* Jenner tried 
it without effect on flrit vaccinated patient ; imd 
with the second and last ottes, his nqihew waoeqiiclly * 
jansuccessfuL ' " . . . % 


Such were the first (rials of the effect of vaccine Vucdnation. 
fluid on the human Subject; and so iV as they were 
carried by Dr Jenner,. tho tovdu appeared tp war- 
XiOt the mBin.conclu5ioD, that process of vi^cina- 

tioit renders the human body unsusceptible of-being 
acted on by the infection of smail-pox. ^We .pause 
ttoMmit tq remark, however, that the /syvfry w Dr 
JeqliptthQiiA bfl had formed* in thuvyear 1798* 
no very dismot ittea of tbe nature and phenomena 
o£ the vaccine d^ease, or, at niost, that he imagined 
it to he identical with snmll-pox- bJa evi^q^ that, 
in hit early researches. Dr Jennet beliOVed tlifit the 
origin of sniallrpox eould be traced to tlm heql of tbe 
horse | npd that tlmugh cow-pox 4ye%|ipj|paib trans- 
mitted iVom the horse, and^modi^ niM syaiein of 
the cow, it was iproja/^idaoticar wiui, nr a^d to 
vcriVa, and ddfered in variety only. ^ On t^iaprin- 
oiplei he applied 4ba it thp denomination otvaridts 
mccina; and <1 is obvious Utsl he fgs confirmed in 
this opinion by observing, that a person wlio had suf- 
fered the vaccine disease is i\oi liable to be affected 
with small-pox contagion. 

The singular facts announced Idl ib» Inquiry, 
and their more extraordinary^ application, recom- 
mended by Dr Jenner, attractod much attention; 
and shortly after iti publication, Dr Pearson of St 
George’s Hospital commenced an Iqvestigation, in 
which he collected many facts tending to render 
Its history more complete,' and to demonstrate its 
j)Ower in enabling the human body to ^resist the 
contagion of trnall-pox. In one point only, did he 
disagree with Dr J&nner,— the origin of the cow- 
pox from (he heel of the horse ; in denying Which, 
he was supported by the aigumcnis of Dr Parr, and 
the cxperinients ef Mr Simmons of Manchester. 

Dr Pearson’s exaroij^ation of this subject was fol- 
lowed at no long time* with JFVrMer Ob^ervaiigns by 
Dr Jenner, the chief purpose pf which was^ to con- 
firm the conclusions delivereffip.^be Inquiry, and to 
establish the leading fact, that vaccination renders 
the human system unsusceptible of small-pox. As 
some cases bad come to light of this disease occur- 
ring in tho persons of those who had undergone the 
vaccine disease, Dr J[enne^ by ascribing these to a 
spurwHs Jbrrn of cow-pook> c^nedved ho had remov- 
^ any exception to the truth or general accuracy of 
his doctrine. Of the spurlouefbrm, he conceived tliere 
were four sources : The Ur, From pustgftt on the 
nipples or udder of the cow, withom specific virus. 

3d, From matter, which, though originally specific, 
had undergone decomposition. 3d, From an ulcer 
proceeding from the genuine disease, but at an ad- 
vanced stage. 4>ib, From matter generated by the hu- 
man *kln, after coutact wkli peculiar morbid matter, 
formed in the system of a horse.. These various po- 
lices Dr Jenner illustrated or proved by arguments/ 
either direct or analogical, derived chiefly from si- 
milar pbenomehfi^ exhibited in the progress of vario- 
lous poison- Of these argqmetus, the most import- 
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VacematioD. ant are thoie^ which relate to differencpf or irariationi 
induced in the genuine paiaon by elemeotafy deCom- 
pofUtoni or by the process of ulcei ationj after 
period of the proper Jj mph was pa^^aed. The pra* 
priety of^dmicting the 4th cause aa a aource of met* 
fectual vaccination U inlimalely connected with the 
origin assigned to cow pox by Dr Jenoer; for if a 
modifying effect on equine matter be asaigned to 
the uddtri it is impossible to suppose that the former 
can have a ifenume influence on the human consti- 
tution! or on the smatl-pox. 

The Interest excited by the singular facts dfi« 
closed in Dr Jenner's writings! wtth^lbe 
ination which they derived irodi Dr Jfj^rsoW in* 

S , quiokly gave rise to the iri«n ornringing the 
iOf the doctrines Uius advanced to the test ofex- 
pqriment; and men were eager to ascertain what prac- 
tical advantage was lively to result from the intr^tio 
tion of cow^ox artiScially excitedi and the substi- 
tution of f* Wld disease, derived from a bfute ani- 
mal, for a human malady, which, eyen in the most 
favourable circumsiHoccs, was. iiabld* (b be attended 
with much danger- The merit of this practical np* 
plication was reserved for Dr WoodvilJe, who. In Ja- 
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respective characferisirei bdtqg in bithdr cate reftitlaed Vatsbwtfoa 
ihrodgboQt ; and in some rare iastaoces, both dW v ^ 
eases are thus ptoduced. (FM04.’) 4th, If inoculation 
be performed mtewiateiy with variolous and witli vac- 
^ cine RMitter every day till fever tahe place, both ino« 

* culdllens make progress; and as^aoon as the whole 
system is disaVdOred, they oppear to be efl equally 
advanced in maturation. (P. Hd.*) 

It cannot now be doubfad,’that', though the expe« 
riments of Dr Woodvilte have thrown much light on 
tile nature of the vaccine disease, and on its true in- 
fluence over the poison of Shatl-pox, yet they were 
choducted without due regard te the legitimate m6de 
of ascertaining the truth. Ist, The patients on whom 
Dr'Woods$lla operated were exposed ko the atmo- 
sphere ofasftiall-pox hospitaf, wheio, of all other places, 
the air w'os most likely to bo thoroughly impregnated 
witK variolous^effluvia- fld, Iti the greater number 
of the patients vaccinated by this physician, inoculi- 
tion with' variolous matter was performed at a period 
a groat deal too ekrly to mmprtain the counteract- 
ing force of vaccine^ debase* Sd, It is doubt- 
ful whether, in his selection of vaccine matter, he 
chose the proper period; for be informs us that 


nuary lYcip, intjmduced into the Small-pox iloipUal the matter wan taken from the animal fn apuruknf 
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of which he iiad the charge, vaccine matter derived 
from the mllk-oows in Gray’s Inn Lane. On the flUt 
January 179S, Dr Woodvillo applied, by a single punc- 
ture, to thoT arhis of seven persons, mattes in a puru- 
hni stale, obtained frpm the tears of a row labouring 
undcr^thc disease; and on the !24th ho infected three 
persons with vaccine matter taken from the sores of 
Sarah Rice, a 3 oung woman who had contracted the dis- 
ease in the course of milking. From these two sources, 
this physician atfected 600 persons, of various oges, 
with the vaccine disease ; of whom the circumstances 
of 200 arc retOrded in the Reports of his practice. 
In most of those patients, inoculation of sAiaJl-pox 
matter was p^rforracii at various periodi after the 
application ot tiic vaccine disease, with a view to 
a«>ccrtinn the genuine power of the latter, and 
to discover what influence could cxercis4 in 
deranging^ or modtl^^ng the progress of the vario- 
lous disease, Thq general result of these expe- 
rimental cases may .w given in the following terms : 
Ist, In about three-flfths of the whole number, the ope- 
ration was followed, at intervals of various Jengtb,by 
an eiuptioii of pustulea, more or less numerous, over 
she cutaneous surface. (P. 151f) lnonCtiisr,m wh'ich 
these pustular eruptions appeared about the seventh 
day, and was attended with convuhivd nfotk»ns> death 
took placeon the eleventh day after Insertion of matier* 
(P. 149.). fld, In persoiif nn whom vaccine matter and 
variolouil'Sliatter Ore inserted at different arms, hot 
at the same time, the local dnatioos tcsulting from 
each application prelenfdd Cmir oharactedicio ap- 
pearances through the whole course of the disease. 
(P. 1 39.) Sd, When the t#o fluids (variofoui and vab- 
ctne) ate robbed toge tiler, and inserted by a lancet^ 
dipped into the mixture, sometuiies tlie vaCclnejp^k^' 
soiqef Mes a variolous pustule, has been prodttbM|i|hl 


States which w c now know in very unfavourable to 
thcht^ess of the vaccinating process. (Jenner, p. 
IIS.) 4th, Dr Woodvil)0 formed a very erroneous 
notion of the nature and distlpettvo characters of 
the vaccine and variolous diseases ; nobwjUy in con- 
sidering, like Dr Jenner, '' tho vaccine and 

the human voriVre, to be only'varieiics of the same * 
disease, rather than distinct species*'^. I5i, 153); 
hot in tho further error of supposing Cow-pdek ca- 
of exoitin|L|^eoeroI affection of the skin. Our 
more perfect kn^riflladgc ofCow pOck haiis shown, that 
itaornoK on the slm is confined to those spots only to 
which it is applied, and that it never hithertb has 
been known to produce general Eruptions similar to 
itself. This error is intimately conboited with ano- 
ther committed by Dr Woodtflik, in beliei^ng cow- 
pox capable of communicatfoAl^y^cifluvia, or by^y 
other manner than that of obholute con^ct.* ^ 
Tho results of Dr Woodville’s expenroents, sodif&r- 
ent from UiosUlF^talnad by Dr Jenher, were com. 
municatmto jMKjgcnttemhn at firsL apparently in a 
private tnlhner^ 129) ^ and^ In oraer to 8t^||toit the 
mattert fair ttial, London vaccine fluict was trans- 
mitted Wfpf JititiCfy Wfio inoculated seveial persons, 
(tweri^,‘.i^ighreenaf1h'0 inanuflictory, twojwoi'loui- 
ly, p. 153), Without ady ortfCfr dllTerence oVeSkti 
than a greater dj|tfee of Ibekl InflluAmiition, and 
with an eruption m at feV fcdm^ots, which qiij&ly 
disappeared d^iditAit'mattriatlng'/ 

It was fn b MiiiHiaent'^bRcatlqw^ howeveV, thit 
Dr Jenifer undertone thef%lf of h^an^lng the ex,* 
perhnenu oTDr WeNv^lllk ah6 wiD &.4h e ($ircbm-, 
stances flrohi wbteh ttie^ dmreMTdeulQn^ 
TfinirikpmalovrappeaWilH ftVre p$mbed to 
actftM or varMlifa hao ci^pt into 'the 


■JU— . 
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VMiiMtim.nainber of^ penon* Tp^ntted 4iy Dr.Woodnlle^ 
wertt' Indpdriftea on the 3d or feih um with vaHo-^ 
loiii matter t Sdp Because, in the Gloucestershiro^ 
daiVd^ where coar-pox had been knoVn ume out of 
mindp no pustular eruption# had ever been knowh to 
appear ort the general cutaneou# surface t and Be- 
oauae, though the proporiion of pustular coaes was at 
first S out of 5, they ai^^ervarda diminished so piuch, 
that of the last J 00 persons inoculated* only seven had 
pustular eruptions. 

To bring this matter to a more satisfactory 
detcrhiinatiiin, l)r Jenner procured fluid from an 
affected cow belonging to a farmer in Kentish Town| 
and ^transmitted It to Dr Marshall* who was then ex* 
tensively engaged in vaccination in Gloupestershire. 
Under his care persons had undcrgcillfe, in tho 
course of some weeks, the process nf vaccination $ 
and of this number it appears that 127 werenin* 

' feeted with the matter sent by lir Jenner from 
London; yet Dr Marshall positively ' states, that 
neither in the first set pf oases, nor in those thus 
vaccinated, had any pui^Ular eruption occurred, or 
been observed. (P. 159.) ^ti one cose^nly 

did a pustule appear in the elbow of the inocu* 
lated arm, and it maturated)^ .Tltc same result 
was obtained in the vacciaationaacondtictedJIiy Dr 
Jenner personally, and in those by his relati<& Mr 
Henry Jenner. (P. 162.) From these facts, fficre* 
fore, Dr Jenner ooncludeil, that tiM vaccine matter 
obtained from an animal reared in ttneighbourliood 
of London was not different, at lem in its ef&cts, 
from that which was obtained from animals affected 
with the disease in Gloucosterikhire. It is proper 
to notice, however, that Dr Jenner ackvowieUged, 
that some of his Correspondents had mentioned tl»^ 
appearance of eruptions at the c^lMiencement of 
their vaccinating operations; but *sin diose cases,’* 
he remarks, the matter was derived from the ori- 
ginal stock at the small-pox Hospital.** 

Another point in this inquiry, viz. t^e immuiHty from 
subsequent smaU-poxaff^ded by Vaccinaiion,came un* 
der the ineestigamn Jenner at this period. Al- 
chodgh the eHndence upon this point had been already 
conclusive,, yet, as various facts were conitamly 
coming to th9 knowledge of Dr Jenn^^to prove the 
procecUng power of vacckiationi aml^^its influence in 
countM^mg small- pox, even wlipia ikit* system 
is undmrilarihlocis acCioD> be ptiblirhed several of 
these proo%, in order to show the true Awer of 
the vaccine disease. These oases are tn-mry re* 
•pact sfmilac to many others which have stiieeccciic- 
red, and it is uoaecesshry to begt^iurther notice on 
then. Sbortiy after, a second IKaC appeared frooi 
Dr Woodville; aad^ibottgli his objoot vwas toWutu 
the assertion of Dr Jenner tbe aduUo- 

liition of the vacoine metti^ o£ this fimtU-pon 
in London^ hkr tosutoonf wan of the ii|« 
/f«.fnost advaigiige to the eadrvariaknia power of vac* 
olftotiom 

*coHetlttSioiv>of Or VBSyefciBla veoob^'ooa, the vekig^ 
Ifrid ^'paistubur erigAioiie which Jiad beoiLSoftw- 
qadnt at tho bp^inahig^ faegaugfadualiy to dmnish, 
«Dd «■ *1|« 

ptoaocation of' ihja physioion’s omperissentai .ksiroelt-f 
gatloD, wo find that thsio qrvptiqns wece Ibupil al* 


mostnever to succejtd.iho process of vaccination, Vseciaaiion 
In hia OhMr^aiiohs on Ike Com^fox, which appeat*''*^*^v^**^ 

* July 1^0, many iittpottanl facts were difdoi- * 
liieli tended directly to uofbld the true pro^f* 
f the' vaccine disease, gnd the relatiop which ^ 
subsists between its action and that of small-pox. It " 
is unnecessary, at this dist^ce of ctitie, to enter into 
the merits of the charge which Dr \Voodviile con- 
caved Dr Jenner brought against tho vaccine mat- 
ter of the Small pox Hi>Bpiiu], and of the mode ii)i 
whldb' Dr Woodville attempted to re^el it; and as 
we do not conceive it tended, in the slightest degree, 
to illustrate the question, of the cause of the ppstgla^ 
Bppearances'jpBer Vaccination in that Hospital, it may 
ber passed oi^jn litMee. The more important acd 
not less interesting subjects of Dr WoodviHe's pam« 
pbiet were the met of the disappearance of these 
pustular eruptions, and the circumstances undii^ 
whidi they disappeared. 1. The vspccrne matter 
of the SmalUpox Hospital, after pustular 

eruptions had so generally appeared, 'wa£^^oyed iq 
two situations in the country, m vaccinating' more than 
1000 persons, hi tVo of whonimiily did any pustuleii, 
resembling those of siaa) 1-pox, appear. 2* Though 
Dr Woodville denied adulteration of the ifgcciQe 
matter with matter of smallpox, he was, however, 
obliged to admit, that the cases of vaccination in the 
Hospital **had been, and still,Gonuiuied^,)o be, in- 
ftuenced by some adventitious dause, indepf^dent pf 
cow-pox*” This was proved by tbe results of vac- 
cination practised in the hospital by matter ofalgin- 
ed from many diffeicpnt animals ; by the resu(iB of 
vaccination practised on persons at their own houses. 

In various districts of London, by Dr Woodville 
and other medical gentlemen who employed thg 
matter from the same stock; and more decidedly 
by the result of vaccination practised on t^ree 
patients at Hospital, with matter obtained from t^e 
same cow, from whlcli Dr Jenner took the matter 
employed in the *vaccinutiuns of Or Marshall. Ip 
one of these patients no fewer than 100 varioloid 
pustules appeared ; and other instances, equally 
conduaivo, appear to have taken place, 8. Among 
many children residing in various parts of Lon- . 
doff, to whom Dr Woodville transferred the dis- 
ease, through the mediuRMof the^ospiial niauerjt.no 
rntanoe of maturated pustules bad Occurred during the 
twelve months succeeding tp the introduction of the 
practice. 4’. The pustular eruptions which had. been ^ 
so common after vaccinstioo, at the early period of " 
the practice, became much lass frequent. Of ^iO 
cases of vaccination, after tbe publication of the 
fifst iZqpor/r, 39 were attended with pustular erup- 
tions in tbe following order: — In the first IPO. 19; 
us tbe second iOOk 13; and in tho last 110, My 7 
and at a later iipriod they appeprgd In the prppor- 
tion of 9 or 4 only in the 100. ' 

From these various facts, Dr Woodville very justly 
drew tbe h^mnce, thqt the cases vaccinated at tho 
hospiul differed from tliose vigipieated elsewhere, ip 
bi^g.plccc4 ki the centre of a variolfted atmosphere, 

So tte operation of which tbe pustular eruptions were 
to bo escribed* In foroHH this oondusion, howei^, 
be coomutted the singuir paralogism of suppomg 
tbai tbo cow-pock sMsd these pustules, or was, in 
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V ui i?trn oth r norcls, tbc direct cauac of the varioipid clis- pmark,also,UidtJDr Woo^ville not only admitted this V^cemnuok 
and he, thcr<^ore, imaj»mcd that t^e varipU inference In its falteat eSetent, but uppfit*d it, 
ated attnoaphere of the the 0 same dfilttnrtcd construction, to the immunity afforded 

tiliiuli Jic willingly admitted, aas only a co-jw- byiaccinatiouagainsttheviirioiousdiseaBc. *'Tli%eir- 
ratiikjj eiau^o. Jc Is obiiouH that tou extraorf- cumbtahee, tboi?,*^aa)9 he^ (that b, the immunity af- 
nary (inctrine ovicd its birth to "(lie previous opU ^ lordi^ttb} CDar-p6!x)^**appcui8tobea8mucha ^Oneial 
nioQ winch, ne have already lemarktd, he formed of ^law Of tne system, aa Uiat 0 person ha\ing had the 
the nature of the vacqine disease,— *thut it was not smalbpoi^^ ^8 thereby tendered untUbCiptiblo of re- 
conhucd to the spot to «irUich lyiiTph Jb applicdi but eeiviog the disease a bocond timc.^ (JRe/wti, lS5.) 
wAb capable of extending its action Jbvci' Che ^hole On ^his subject it. Is only necessary to remark, that 
cut m^iis sufface. Hod Dr 'Woodviltd not nllwOd Dr tRihm&pii of Edinburgh has shown, in the most 
liimbenr to be misled by this erroneous pnricJpie^ bon^incitig roander,'{hat»i^non*racufrence of small- 
there is a strong^ presumption, from the jangudge bad been admitted otf fSi too slender grounds; and 

which he expresses hinibolf, th^ be ^l^ld nave ar- (hat the writings of phykiciaiis contain sufficient evi- 
n\t.d at ftie true conclusion rSeebt and need- denbe, that sm^l-pox may occur at least twice. If not 
rate observatJon have at lertgth succeeded in establish- three Unftl,in rhe person of thesame indiyidual. flad 
ing. ' ^ ^ tlMSittiportdfit proposition been knowp,^ admitted CO 

VVlicn the tacts above noticed are considered, wc its just ext^ht, ab the period when Vaccihation was in- 
conceive u trill not be difficult for our readers, if ti odiheed, there liceatoto to believe, that theoppearanco 
they .luiOd the points originally ascertained of pustules on the ’persons pf those who had been 

by Dr Respecting die lodit action bf the vacemhted, would not have occasioned so much per- 

vaccine dutasei and ^ necesiity ^ its being com- plcxlty to tbe fifends of tt^ practice, or triumph to 
rounicated by applicaCmii of its pipper fluid, to com- its enemies, aifl thants trift meiJt would have been 
prthend, that die pustular erupt^s over the tu- more justly, and not less quickly appreciated, 
taneons surfhee of the vaccinated wCre ^not excU- During the progrea^i of I>r Woodville's expirimen- 
cd, ai Dr Woodville concluded, by cow-pock, nor tal inquiries, thf^ehcrfts Of vaccination began to be 
ai ose, as Dr Jenner suspected, frbm mixture of variO- ' undN^tooci, and the practice had been coming into ge- 
Iqus tntfnqr with dhcclne, but wore ^the iihmedfate nerarand extensive uae, both in London and m the 
results ^ihe variolas atmosphere in Whicft the ndf- more remote couodes of England. The pubhcMtioa 
vidatd^ were placed. dfffbRent degree in which of Dr WoodvMM second Tract may be regarded as 
they appealed In the early and mOre recent period marking the e]mb of ItK general admission, and an- 
of Dr Woodville's vabdinatioQf, will form no valid nouaclog the adoption cff it in Public Chanties, and 
objection to this conclusion, when tt is refticmbered. In tbe practice of the most eminent surgeons. The 
that the frequency of pustular eruptions in the united eflbrts^fDrsPbarson,Lett8om» MM. Moore, 
first vaccinatiorit, aiipteded on the abundatioc oflf^ltingi Stc.anilothct' philanthropic or professional ipdi- 
variolous effluvia necessarily existing in a emaff-pox ^'‘iidaalsjicontrthailed powerfully loits general introduc- 
^ Ilospitaf, qf the saturation of its air vttth this^mat* tioni indtfioagh1oppoSitionwaBBtfirBtBhoWD,thoniore 
ttr;— -while their subseqitent rarity wM tffe effbet of cancM and iniel'ligenhpbrt of itie prolbsSion at length 
its gradual dimhiution by the division or dimimitlon adimUcdihe advantage of vacotnauon over artificial 
of Us cause, and of its final extinction by the substicu- variolation. It w uDneoossary tohesrow any notice on 
I ion of another disease. 1 hat admixtdra of variolous tbc ebjectioos wbtclr ware uigqd l>y writers of* certain 
matter liad not taken place; there is every reason class, and which, as they wssivfoaiided On prejudice 
to Conclude ; as wo know, from the experiments have wmr simk mto a Ssra mMleil oblivion* Theeffi- 
of Dr Woodvillb, tlntt K is impossible to pioduco cacy of vaocinatiofi,as«a onti-vanolous agent, was, in- 
in this manner *^*^nibced or ncttml duease, but iletd, so geiMiraily adniiited^^aiid 'the practice was so 
that each preserves if#dUtinciive and nppropri-*^ ^ imBbfits were extended, 

ate characters. The post-vaeekie pustular erup* in ihet^MNSw^a few months, to tbany tbousand 
tions should havts suggested another Conchttioit,— persons,* in dmrent towns of the kingdUin ; and 
that the vaccine disease does not eMircly extsnguisft werojfigroyediiy difibrent channels to mis, to Vi- 
the variolous, or prevent its appearanob^tait relics It ennartoHoss of oas oolonier; and to the United 3uies 
tnildek, less tedious, and, to a oertfcinty, destroys the of duerieii.^ la tbetueaktittie, the impmetion crieat- 
chimco df its fatali^. That this conclusion escaped' ed as first by thMppeaeiaiice df pfistuto « the vacci- 
‘ Dr WOodhrilio by M means woDderful, espeaaliy natimis of Keaiocik WoodvfUi^«Hing, Dnimiog, GoU- 
when ft is rimbplboredi that the general behef of vfae ^won,W 0 fUtflief%iis 0 mcd to hawa irdnaoir6ompletely,or 
profession was, diatm sc o bm |;|ltt ack of smalhpoK was to havebawa forgotten f and tho great bulk both of the 
an occurrence as next to »profieiaioOasidtgf^ihet>|dd)2io'c(msidered the oco^^ 

impossible. ^ Happy is it for mbofcitulraoya Dr den- jreaea ^ $ma^^pmii$n^muh,a&er vaccinauon, ei- 
neh, «<lbat*tbe oppearaiico of the sikikU<foa a esoond lheri4mpib8»lfia*er.wn*tfH as io«be as ^ 

tune on thename person beyond atriviaitoKtent, is so plwA»hMpmsL#a mmqonid' this 

extipthplyrare, that Ms lookad upon as apenonaMe* oofeeplate, Obspoca of 

IndtM. af nee Ula pnMicatWm of Dr HatMtsdea'afii^ pushilOr orupt&inajdlllir vi« AwtioOras we shall tee, 
oujte mtbaUb of ehlaln»i-pox> the idea of evM w tuit wfidanttjr dapabM^ tba idga b^tha diatinoiive 
4fliimnai^fbdeflBreiteqfi|ii^^ aatarwof^alqinaitefc^ of 

liBft'hasIwfd n gbiM^ n ila qiiiih a d /' ^t lewordijrof enudliftcmritsatf 

« . ^ V t w t /'A ♦ * r i-r'" 
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VMcination. expectations fornned of the powers of the eaccine 
disease in counteracting or extinguishing the poison 
of small-pox. 

The truth of these assertions is abundantly con- 
firmed by the subsequent history of vaccination, and 
of small- pox eruptions occurring cither sporadically 
or epidemically in various parts of the country* We 
have already seen, that Dr Jenner was led to infer 
the absolute immunity from smail-pox conferred by 
the process of vaccination, and to oonsider the vac** 
cine disease so similar to small-pox, that when the 
liumaii body had undergone the former^ it was no 
longer liible to attacks of the latter. This doctrine 
was admitted by many professional persons in terms 
much more unlimited, if possible, than those in which 
it had been understood, even by its first promulgator. 
Dr .Tenner was, indeed^ inclined to qualify it in some 
degree ; but the professed partizans of vaccination, 
from a well meant idea, perhaps, that it would weak- 
en public confidences and render the adoption of 
vaccination loss easy than was consistent with public 
safety, opposed every approach to such an opinion, 
and defended strenuously the anti-voriolous pro* 
perties of the vaccine disease. 

It U scarcely necessary to mention here, that, since 
tlio time of Dr Heberden, a vesicular, or vcsiculo* 
pustular disease, not unlike small-pox in its local ap- 
peal ances and constitutional symptoms, had been 
distinguished from it a^ a separate afiection under 
tlie name of Ckicken^por. Almost all the instances 
of pustular or small pox-like eruptions which were ob- 
served alter vaccination, were referred to the head of 
cliicken-pox ; or if they were not sufficiently similar 
to this disease, to be referred to it, they were admit- 
ted to be small-pox, but occurring only in persons 
on whom vaccination had been imperfect In action, 
or improperly performed. In other instances, the 
appearances of the eruption were so fallacious, or 
tlie ideas of the observers so little precise, that of 
those who saw them some contended that they were 
chicken-pox, and others small-pox. 

Although cases were not unfrequent in which prac- 
titioners of experience and knowledge were obliged 
to admit the occurrence of small-pox, in the persons 
of those who had undergone vaccination. Dr Wtllan 
appears to have been the first who had oouragS and 
patience sufficient to examine the matter coolly, 
and to show the exact weight of evidence by ndl^h 
it was supported. In tlie fourth section of bfe in- 
teresting treatise 'on Vaccine InoMaiion^ this phy- 
sician bao^collected several cases which occurred to 
himself, or within his own personal observation, and 
referred to those collected by authOTS since the intro- 
duction of the practice of vaccinatioDr^ As many of 
these were thought by several physicians and sur- 
geons to have been chicken-pox, and as this indicated 
wa-.t of precision in the characteristics of the disease, 
Dr Willan, in his seventh sectiMj), gave an account of 
those marks by which he eonoeived chicken-pox in 
three different forms could be recognised. And it 
is by no means unimportant to observe, that the 
distinctions which Dr Wiilan csUblished among the 
various forms of cutaneous inflammation, and the pre- 
cision with which he expected the eruptive diseases 
to observe those characters, prevented him from tak- 
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Ing those general and more just views of post-vac- Vtccination. 
' cine small-pCx in which physicians have since coin- 
cided. Little change, therefore, appears to have taken 
place jn the opinions of professional men, farther than 
to admit the occurrence of chicken-pox, and of a mo- 
dffled small-pox after vaccination; or, if the appear- 
ances were too strong for this construction, tooonsider 
the vaccination as imperfect ana ineffectual- Such, 
in general, was the tenor of the Reports tfthe Vac* 

Cine Institutions^ of our various public charities, and 
in some instances of scientific Colleges ; and so unani- 
mous and decided was the language of those bodies, 
that individuals were unable to form their own opinions 
on objects of datly observation, or were prevented 
from expressing them by the fear of being regarded m 
either incapable of observing, or unable to communi- 
cate the genuine and perfect form of the vaccine dis- 
ease; or, in short, as enemies to a practice, the pious ' 
object of which was to counteract a foul and fatal 
disease, and to increase the probable Chances of hu- 
man life. 

The publication of these Reports did not, how- 
ever, cause the complete extinction of post- vaccine 
smail-pox, or prevent the appearance of the dis- 
ease ; and ca^es continued to occur even after 
the process of vaccination was admitted to be satis- 
factory, and in the observations of physicians, whose 
knowledge and experience gave no»jpi^ound for 4oubt- * 
ing the fact. It cannot be expected, that all these 
cases have been published, or that their full extent 
can now be ascertained; for it is easy to see, that 
they would be often disregarded, and sometimea 
studiously concealed. To understand, however, the 
merits of vaccination, and its inflimnee in controlling 
small-pox, sporadic or epidemic^ it is indispensably 
necessary, for the unbiassed inquirer, to be aware of 
the evidence which may be obtained from the cases of 
variolous or varioloid eruptions in the persons of the 
vaccinated already recorded. It was to Dr Thom- 
son of Edinburgh that was reserved the merit of 
ascertaining the true powers of vaccination, and 
of placing in a just point of view the benefits 
conferred on mankind by the introduction of the 
practice. The cases of pustular eruption, in the 
persons of the vaccinated, were scattered in various 
works, their evidence was neglected and overlooked, 
and the inferences which they tended to establish 
were not understood, or they were disregarded. It 
was only by comparison with those afforded by sub- 
sequent observation, that realadvanUge could be de- 
rived from them. An opportunity for this investiga- 
tion occurred in 1816, when small* pox began to ap- 
pear In one or two points of the country, and eventual- 
ly spread over a considerab|jS extent. Had the op- 
pearance of small-pox been confined to one or 
two towns or villages, it is not unlikely that they 
might have been viewed in the same indifferent 
light in which they had been since 1800, and that 
they would have continued to give rise to the same 
doubts, and similar imperfect explanations, which 
they ‘had previously done. Appearing, however, as 
they did in many different points of the Island, suc- 
cessively or simbltoneously, Aid, as was afterwarda 
learnt, in several countries of Europe, the public 
mind became alarmed, profissional curiosity was 
4 X 



710 VACCINATION. 


Vaccination. awakened^ and physiciani resuoiod the task of iavei- 
tigating a disease which, it had been fondly but pre- 
maturely hoped, vaccination would render praoitcai* 
ly unknown. In (he year 18l6j accounts of small- 
pox, -—occurring in persons of all kinds, those ex- 
posed to contagion and those not exposed,— the vac- 
dilated, the unvaccinated, the imperfectly vaccinat- 
ed, — and even in those who had previously undergone 
the disease, began to be transmitted to the various pe- 
riodical publications: and during the four subsequent 
years, tlie epidemic continued to appear or subside 
at intervals, and to furnish matter for tho observa- 
tion and reasoning of physicians, sifhether vaccina- 
tors or inoculators. In Ediuburgh^pind various parts 
of Scotland, they prevailed to a very considerable ex- 
tent, attended with a mortality of 1 in 4 to the un- 
vaccinated and unvoriolated, and affecting the vac- 
cinated in the rate of 1 to a nearly. Though the 
indivataai cases have been observed and collected 
by many diffiMoi professional gentlemen, it is to Dr 
Thomson almost entirely that we owe the thorough 
investigation which the subject has at length under- 
gone, and from whose researches have been derived 
the' certain and satisfactory results which we now 
possess. This physician, equallr distingulsed by 
acuteness of reasoning, sound jodgnlent, and habits 
of accurate observation, examined persoually the 
whoh of the cases almost that occitrred in Edin- 
burgh and its vicinity ; and where the diatanco ren- 
dered personal examination inconvenient, procured, 
from intelligent correspondents, correct accounts of 
the phenomena. It was in a letter addressed to the 
Editor of the Medical and Surgical Journal in Sep- 
tember 1818, that Dr Thomsdn first expressed Wa 
opinion of the incorrectness of the prevalent doctriires 
on the effects of the vaccine disease, and of the 
common doctrines on small-pox, chicken-pox, and 
modified small-pox, with which those opinions were 
intimately connected. 

In consequence of the publication of this letter, 
and a subsequent one containing a series of queries 
tending to illustrate or ascertain the doubtful points 
of the subject, a great body of evidence was in a 
short time collected, and in various forms laid before 
the profession. The results, with tliose of Dr Thom- 
son's very extended observation of the disease, may 
be found in the two works which he has recently 
published ; and in which he has canvassed, with the 
greatest judgment, and in the most liberal manner, 
all the problematical and assumed points of the 
subject. 

The circumstances, however, which merit particu- 
lar attention, ia this recent epidemic, are the strong 
confirmation of the truth of many of the earliest 
observations since the introduotibawf vaccination; and 
especially of those views which we have already shown, 
the experimental inquiry of Dr Woodville, if pro- 
perly understood, would have suggested. The va^ 
rioloid disease, at least in Edinburgh and its vicinity, 
and so far as can be discovered, throughout Scotfaq^t 
« occurred in three classes of persons ; those who bad 
undergone neither small-pox nor cow-pox, those who 
passed through 6mail«|^ox, and those who had under- 
gone, in a satisfactory manner, the process of vacci- 
nation. 


In these several claisea of patienta, it waa found Vseoination. 
that the different forms of varioloid eruptions 
scribed as pure small-pox, modified small-pox, and 
chicken-pox, co-existed during the epidemic, and 
were carable of producing each other. It was ob- 
oerved, for example, that individuals who, after vac- 
cination, presented eruptions, termed modified small- 
pox or chicken-pox, arere capable of communicating 
to those who had neither undergone vaccination, 

-nor had been affected with small-pox, an eruptive 
disease wliich could not be diitinguishod by compe- 
tent judges from small- pox. (Tiiomson, Varioloid 
Disease, p. 45, and p. 207.) It was also found, that 
the same contagion or the same infecting source, pro- 
duced cases of coherent or confiuent small* pox in 
the UDpf4>tectad ; and cases of chicken-pox, ur mo- 
dified small-pox in the vaccinated, or even in persons 
who liad many years before passed through small- 
pox- The obvious conclusion from these facts is, 
that if amall-pox and its modifications, and chicken- 
pox be jiidmitted to derive their origin from a conta- 
gious souece, that contagion must be one and the 
same for all ; and that whatever opinion be formed 
as to the nosological differences of smallpox and 
chickett*pox, as pustular or vesicular eruption^, it 
must be granted, that they spring from the same ge- 
nerating cause : and that the variations in appearance 
depend on something totally unconnected with the 
contagious agent vriiich causes their formation. 

There is no means of accounting for this relation of 
disGiises, Dr Thomson has justly remarked, unless in 
supposing two contagious causes, specifically distinct, 
existing al the same time, and in the same place, 
and produciog their respective effects on the persons 
of those/ exposed. But, independent of the general 
improbability of this doctrine, it might be easily 
shown, that of two such distinct contagious causes as 
we have supposed, not only would one or other have 
produced its characteristic effects on a much greater 
proportion of the community; but these effects 
could not possibly have been so fVequently inter- 
changed, or so uniformly have appeared in place of 
each other, as the experience of the recent epide- 
mic has shown. To render this point, which is liable 
to htfinisuiiderstood, especially by our general read- 
er^ Aiore*Dbviou8 and intelligible. Jet it be supposed, 
as was done after the time of the elder Heberden, 
thal cbksken-pox arose from one morbid cause, and 
•mdl-pox from another, utterly different ; and let it 
also be admitted^ that both contagions are occasion- 
ally found to appear in a community epidemically ; 
then it must follow, that the disease which depends 
OB ohicken-pOx contagion ought at all times, and 
IB all cases, to preserve distinctive characters, and 
that sttmil-pox ahould likewise preserve the same 
unvarying peculiarity of appearance. No approach 
of charaeieriftio features, much complete in- 
terchange, ought take* place; and the plieno- 
nttia of ^ckempOK ought to be as distinct from 
those of small^pox, as they are from those of 
plague, of itch, or of leproqr. These results, how- 
ever, which unquestionably flow directly from the 
admission which we have made of distinct conta- 
gious agents, were completely contradicted by every 
^ing observed in Oio variolous epidemic of 1817- 
10 



v^airciir ATiON. ru 

Vmctnafeioii. ]S« »nd Uie t«xhi 0 qu€nt ywt$it and H it impottibie and wioui pnrca of dleotland# tha( tte concliitioPi y*g|P*y*‘ 
to resitt or deny the eondotioa^ that toi^-pox» whiob wo hare abm nolieed were irresiitible. Jt 
cbichcii-poxt and modided Mail-pox, owo thdr it ioi^eBtiDg to Obtarre • not only ai a confirmatioo 
birth to the tame touroe^ are children of the tame ^ Of li^accurtoy of Dr Thomtonft viewtj but at an 
parentf and meotbert of the tamwfainily, eataiople of different obtorvertf» iinoontcioutly and 

It may be expected, tincawt adopt the cimolutieot uidtaowa to each otfaerj forming the tame conchi- 
to wliich the modesty and good tense of Dr Thon* Mona-from similar reiearchet> that MM. Berard and 
tioii inrduee him to apply the name of Appo/Aem oo^t De X*atit were led to announce^ la 1810, at Mont- 
that we ought to prove, by direct arguments^ ^e np- pelUef* an opinion which De Thomioa fiftt publish- 
aological error committed by Dr Heberden, in tcpa- ed in 8epl!eBd>er 1818, at Ediobnigh { and that Dr 
rating cbicken»pox at a dittinet genus Arom smaU-pox. Hodtnpyl of ftotterdmni in the onuree of ibo eeme 
To this we reply* that it is not by direct arguments year, was led to express bis opWoo, that ohiokan- 
that the point can be proved; far.^ without aubjenlfng pox waa tha^tt^ilm form of smalhpox, and could 
to strict scrutiny the characters oa^whieb Dr Heber- be shown to o|||biale 6osa the same ^reni stock, 
den assigned a separate place to chicLen^pox, it is IShie flaw which the hypothesis of Dr Thomson en- 
now agreed that the minuCe distincuona of Dr WH- ablaans to talc# of varkdoid^ami variceUoua eruptions, 

Ian completely failed in establishing a satUfiiatory and efihe relation in wMeb they stand to the vacilne 
difference in the generating causes of chicken-pox dtseaseysuggests a more satisfactory explanation of the 
and smallpox. Had Dr Willan indeed given a due phenomena which these eruption# preseoVandof the 
degree of weight to the fact which he states in the fequcHces, as we aoay name theinii(a>whjah<^ ob- 
very outset of his 7th sectipp^that he had seen since serve, than either dtoying the anci»vftriol^ oSca- 
1600 no fewer than 74 cases of varicella, which were cy of vacoinatioii, or supposing it imperfect, er Im- 
by many persons deemed smaii^pox after va^na- properlv performed; orv indeed, than any oihar expia- 
tion, and the remarkable countorpaiOof this fact, that nation bitlterco adopted by physicians. It has been 
the eruptions described in his 4Ch sectiou were at a pravalent error with memcal observers Co attach a 
lir&t regarded as chicken-pox by several physicians Ao%Ht of mathematical precision to the phenomena 
and surgeons, he must have been convinced of the of eruptive diseases, and espeoiaUy to those of the 
impossibility of establishing a dt&rence between aemal ibimaof^ariolous or varkmllous erm^ns; 
these* diseases on no other ground than that of their and to imdgitiw that their appeacance and etfeoCs In 
vesicular or pustular character. We adhere in this the human body were i^uJated by laws of tlie Ot- 
cose to the acknowledged nmaini in phikwopbical most precision. ^ The mixture of truth and of error 
inquiry, to admit no more causes tlian are adequate exbibiled in thia doctrine is the reason of its ad- 
to account for the eifect ; and while we allow the ax- mission without quesclen, and its propegation with- 
cellence of the distinctions iatroduoed by Dr WiUan -Mmt resistance. ^ For while It Is certain that ex- 
as mere terms for characteristic appeanuBoes, we tended observaUon preves that small-pox may ai- 
deny the bference that has been drawn, that these fnet the same individual more frequently than once, 
aie adequate to establish a nosological diffesence. und that its first occurrence by no means se- 
ll is, indeed, with those who contend for the aped- cum the individuol from a second attack, it is un- 
fic or generic difftrence of smalhpox and chicken- deniable that the maxim is so far correct in ge- 
pox, that the task of psoviug this rests ; and it isi in- neral terms, that the dibease is rarely known to ap- 
cuiubent on them to brjagitbrward more substantial pear twice with the very same oharaoters, or with 
proofs and arguments than those en which the die- the same severity in the same individual. While, 
tiaction has been admitted^ and which are undoubt- therefore, the firat appearance of the disease does 
tdly inconclusive. * effrG|»some changerin the susceptibility of the firanm 

Though tte hypothesis to which wejiavehire'md- to a second attack, it is obvious that this change is 
verted, evidently does not require tebewpippdi^ted by neither le marked nor so untform, nor so absolute iw 
different arguroeats derived from other qtiartcrs,^ 7 et the opinions of physicians had hitherto repreaented it 
It is equally due ta the merit of Dr Thonnionvjhnd to to be* (Thomson s VarMoid Epuimic, p. SOI.) It is 
that of other pbysiciaDs, whoae observatioAs have precisely this error which has given rise to mistaked 
led them to similar researches, to remaak, that the aogeneralon the anti-variolous power of vaccinatiob. 
identical origin of small-pox and chicken-pox i# an It was the same mode of thinking that led the more 
opioloB at langth adopted by ethhrs, both iw this Xealous partisana of vaccination to expect a form of 
country and on tbo Continent, Our JimUs^piihusnt action more absolute and detenntoate, and an im- 
ub from entering largely or particularly mto tbU di- munity move conqplete than the Jaws of orga^ mo- 
vision of our subject^ but we must oes leaee it» tions ^er saDOtioped. It may he urged, indeed, 
without adverting to the xopinlone oaprciseiL by that, to predicate what the laws of organic motions , 
MM. Berard and Do Lavit ot MbetpelluHV and Dr are, or what they sanction, is a mere juditio principu, 
llodenpyl of "Rotterdam. fijpaUwpox pieeailed epU « sort of assumed principle, unlesswe adduce facts 
demically in the former city In and in tbe^ldt- or arguments to prove what wm advance ; but is it 
ter, and various parts S)f Holland, in 1817 and 1818 ; to be doubted, that the actionfl of living bodies, and 
and in both sitnations, qot only wave chickaiS^pox the influetice exereised on living objects by exte- 
nt the same time extensively prevalent, but the plie- rtaf agents, are not regulated by laws maihemati- 
nomena of both diaeaaea were- found to be frequently oally exact i Has the most sedulous observer ever 
and generally interchanged ; and they were, in other been able to trace or to demonstrate that certaii - 
respects, so similar to those observed in Edinburgh ty of action, or regularity of effect, which is cxem- 
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Vaocination. plified in matter endowed with propertiei merely 
physical ? Has attentive observation of the pheno* 
mena of living bodies, and, above oH, of those iif the 
human frame, not shown^ that the results of every 
process are influenced by numerous circumstances, 
and modified by causes too complicated to allow their 
operation to be appreciated? Siioh, we may* now 
conclude, has it been with the practical application 
of the vaccine diaease, and such will it be with every 
measure which is adopted in medicine, with too little 
regard to tho character of those objects on which the 
physician has to operate. 

It nniat now be obvious, that vaccination is not the 
positive and exact action, which It wai thought to be 
at the moment of its nitroduction ; and, that it doea 
not effect on the liuman body that absolute change 
whfbh it was originally represented to do. That it docs 
eflect a change of some kind mutt be inferred, not 
only from the phenomena of those forms of small- 
pox whieh occur in the persons of the vaccinated, 
but also, in a more conspicuous and forcible manner, 
from the phenomena of vaccination performed a se- 
cond time on the same individual. The vesicle pro- 
duced in Mr Bryce's test- vaccination , or even any vesicle 
thus produced at a |)er*od subseouent to the first one is 
evidently a modified cow-pock (vaccinelia), and bears 
the 8 ime relation to the first cow-pock, that modified 
smalhpox or chicken-pox bear to llie first attack of 
small-pox.* But the occurrence of this vacctneiiine 
vesicle must be regarded os a direct proof that the 
changeisnot absolute, but limited ; and the occurrence 
ofpuhtular eruptions, whether variolous or varicelloiis, 
in the vaccinated, must be admitted in evidence to 
establish the same conclusion. It may# indeed, bei^r 
regarded as the genuine result of extensive observa- 
tion, conducted in the most accurate manner, that 
the process of vaccination is not exempted fVom those 
uncertainties which have long formed the impedi- 
ments to exact principles and positive roles in medi- 
cine ; and that it does not render the human body 
universally or absolutely unsusceptible of subsequent 
attacks or small-pox in various degrees of severity. 

Nor will the results to which we have cursorily ad- 
verted, admit of more cosy explanation by the objec- ^ 
tion which has so often been sought in the interrup- * 
tion or imperfection of the process of vaccination. 

It is not to be denied that vaccination has been some- 
times rendered imperfect by one or other of the 
ordinary causes, and that it is reasonable to tliink 
that persons thus vaccinated are more likely to be 
tubsequently affected with small-pox than those in 
whom the vaccine process has been regular and com- 
plete; but no proof has been afforded that post- 
vaccine small-pox was confined to those in whom vac- 
cination was Imperfect ; and in imsmnerable instances 
in which small-pox ancceeded vaccinatiooi the latter 
process was ascertained to be as perfect as in those 
who were not subsequently the subjects of varioloid 
eruptions. Had there been any force in the circum- 


* See Dr Tbomson'e ^remarks at the concluaion 
Sttrg. Journal. 
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ttanoc, it was reasonably to be expected that the de- Vaednatioa- 
gree of modification should be in the inverse ratio of 
the perfection of the vaccine process, and in the di- 
rect ratio of the interval between tlie period ot vac-* 
cination and the appearance of varioloid disease. No 
result of this kind has been observed either in the 
Edinburgh epidemic, or in those described by Mr 
Cross and MM. lierard and De Liavit, or that of 
Holland, as described by Hodenpyl ; nor has it ap- 
peared, that those affected with modified small-pox 
had been vaccinated with fiuid taken at an improper 
time, or had cutaneous eruptions, or other dUturbing 
causes, to a greater extent than those in whuai vario- 
loid eruptions never took place. 

The experience of the recent epidemic has amply 
confirmed the conclusion, that vaccination, though 
quite regular, and performed in the most satisfactoiy 
manner, doea not preclude a subbequent attack of 
smalJ-pox, in one or other of its formb, and doeai not 
furnish a positive immunity any more than natural 
small-pox, or artificial vaviolaiion. And it is satis- 
factory to think that thih inference has been sub- 
stantially admitted by the unbiassed declaration of 
the Board of the JVatioual Vaccine EstaMuhmenL 

But while we are obliged to qualify the doctrines 
of the original vaccinators with these limitations, it 
cannot fail to be gratifying, not only to the lovers of 
truth, but also to the sincere and temperate friends 
of vaccination, to find that the great practical results 
are not materially affected; and to know that our ex- 
perience has shown the benefits of the practice in as 
strong a point of view as its most sanguine advocates 
could wish. ThougbtheprocesS of vaccination does not 
positively prevent a subsequent attack of small pox, 
it baa been uicontcstibiy proved, that it not only 
mitigates the sevority of such future attacks, but 
diminishes the chance of their fatality ahiiost 
to a fraction, or an infinitely small quantity. The 
clearest method of showing the truth of this proposi- 
tion is, by contrasting the mjortality of cases of be- 
condary small-pox, that 'Occurring either after 
the natural or artificial disease, with the mortali- 
ty of cases of amali-pox occurring after vaccina- 
tion. According to the observations of Dr Thom- 
son, ^ proportion of deaths in secondary small- 
pox, yt twtf infectiona be odinitted, is 1 in %% 
and if one infecting source be odoiitted, 1 in 75 
onlfi^Varwhid Epidemic^ p. 202); but death has 
takeni place in smaU-pox after vaccination in one 
only of above $S0 cases# which is between } and 
f, or, in exact terms# ^ less frequently than it 
occum in iterated amatl-pox. If to this iftatement 
be added the allowance tW^must be made for the 
numbers of the vaccinated who were noi at all affect- 
ed wltU subsequent vedoloid eruptions, the rate of 
poal-vacdne eruptions terminating fatally will be re- 
duced to an infinitely small quantity. In the vario- 
loid epidemic described by Mr Cross, at Norwich, of 
10,000 vaccinated persons, 520$} were afiected with 


Dr Stoker's Later io No. 77>of JSdie. Med. and 

4 



VACCINATION- 718 

vW'MU'iHi.variolouleraptions/ofirhomonlyxinecaBa appears to given ifto to aottiue&ipeeulaCioii, that we mult not VfwnaiuiB. 
have terminated fatally* The coincidence of this» omit to 'notice tHein^ howeirer briefly. The intro- 
proportion with that gi?en by Dr Thomson induces tection of vacscinatton, and its effects in diininifihiirg 
us to place the greatest confldenee in its accuracy ^ m mortality of snudl-pei, have been naturally sup- 
and we feel certain, that if observations ber maae posed by many writers to have a great influence on 
on future cases, even this proportion will diounibh*^ population, and to increase the numbers of the living 
At present, in estimating the decided superiority at different period of life. Some have gone se far u 
of voccinalioh, in 'diminishing the^v-cliiiice both of to inline, that in this ;teBpeGt it would operate to an 
danger nod of death from small-pox, two eleoients ugurieua extent, and incaease the population of most 
must be kept in mind;-«lst. That all^ |he vaccinaft* countries beyond the limits pf subristenoe; while 
ed are not affected whh sroall-pox or varioloid erup^' cthlirs have conceived, that ^ increase ofvdUFerent 
tions, and even the proportion of these appears diseases would be necessarily occastonecl by Aeextir- 
to be smaller than in instances of inocuJadPn, or patipn of s^albpcdt; and that this would beoiieof 
any other method except natural small -pox t-4-^nd, we great tteane fpS|doyecl by Piovidence, to keep 
2dly, That of those so affected, not above one case the rateof population in due proportion to the means 
in 330 terminates unfavourably. These tesulls esta« of procuring food. .v, « 
blisb, in -the roost convincing manner, the powers of There cannot be a doubt ^bai one of the most sahi- 
the vaccine disease as an antidote to the ravages of Xm effects of the practice of vaccination is to dioii- 
small-pox ; and cannot fail to prove, to the salisfac* nish very much the mortality eccasieiMd by small- 
don of Its most sceptical opponeots, that (he strong and |^x, and consequently to augmpnlii'iaHMsoosiderable 
plausible objections tQifc which the recent epi&mic degree, the nmndiers of the oommittiity in which it is 
was af first calculated id give rise, have been of no practised. To understand distinctly, however, in 
other use than to place the merits of vaccination in a what manner this diraiimtion is operated, it is requi- 
dearer and more forcible point of view. site to show the effect which unresisted spxail-pox 

* It IS in its power of diminishing the mortality of exercises en the population of a community^ and for 
small-pox, therefore, that the superiority of vacisna* this purpose we employ a familiar example derived 
don consists ; and it is on this strong groundvonly, from estimates formed in this country. In the year 
that its partisans and true friends should defend its 179d, when the population of Great Britain and Ire- 
generol adoption* Let the governors of charitable land was e8timatea,i according to the returns, at 
institutions, the guardians of the poor, the parents of 14,724,000, it was calculated that the numbera an- 
fatnilies, and the public at large, be convinced of the nually destroyed by small-pox, according to one esti- 
facts which we have now slated, and the inferences mate, amounted to 94,V60, and accordingtoanother, 
derived from them, and it canimt be ddubted that the to 36,000. If we sUte it in round numbers at 
practice of vaccination, instead of being opposed, or 33,000 aa a medium, this mwtality amounts to the 
apprehended as a source of new ood^diMstrous roa- enormous proportion of 1 in every 420; or, in 
ladies, or ridiculed as a useless and inefficient cere- other words, small-pox destroys annually l-420th 
mony, will be dispassionately estimated, and raSeed part of the ^vhole population of the country. As it 
to that rank among the benefits of science, to is obvious, that the population can be increased by 
which its happy effects unquestionably entitle it* the number of births only, as it is diminished by tlie 
It is surely superduoua to show the duty incumbent number of deaths, it follows, that to obtein a just 
on all ranks to exiendkvaccination as widely aa pos- notion of the effect of small-pox in diminishing tlie 
siblc, if for no other reason than to preserve the population, we must deduct this l-420tli part from 
lives of their relatives during the prevalence of epi- the numbers which are annually added by births, 
demic small-pox,— and to lay that, in proportion os Aieeovding to the most correfet observations and cal- 
vaccination is general, the infection ofeiaalMox must eolations, it appears, that at the period which we 
be gradually limited and confined, until iftn almost have selected, tlie proportion of births to the whole 
entirely expelled from the habitations of men. There population of the country was as l,to 30, or (m 
cannot be a doubt, that every variolous epidgmie, es- every 30 persons in the whole nation, only one is 
pecially in large cities, is developed mwm mCre nea^ annually add^ by births. (Molthus, Book ^1. chap, 
dily in consequence of tlie practice of variolous ino- 9, and Addtiionsj) It therefore follows, that 6s the 
culation, or suffering children to be exposed to -the proportion destroyed by small-TOx must be taken 
mfectlort of natural smalhpox ; and it is equalfy cer- out of this annual addition to the numbers of the 
uiin, that where vaodnation is general, the iairadAic- country, tlie fraction of /Jb or annually, will 

tion of variolous infection is either difficult, or #hen represent the exact rate at which small-pox re- 
introduced, it is disarmed of iU gigantic strength. tards the increaamg numbers of a country, or acts os 

. . t a positive check on population. It is tp be remarked. 

Two points ooimected with this subject have that the elements on which these calculations are 
k * 

— ' " - -"-7 ^ 7 

• Mr Croi* nowhtr. gitMt thi* proportioD metW ; but it U correctly deduced from th. average of his 
data in the following manner xDr Yellow)y,‘ ftom mqniries aimiler to thoae of Mr Cross, estimates the 
vaccinated in Norwich at ^ of the whole popnlatioa, or 10,000 ; And of 603 person* under the personal oh* 
aervalion of hir Cross, SOO hadAmaU*pox, 91 bud been tAweinuted, S of whom had modified small*fox, and 
1 chicken.pox ; the remaining 313, who had smalbpox formerly, hod no subsequent eruption during the 
epidemic ; eon*equently, we have the following proportional nambera, 91:3:: 10,000 : 329§-f. 
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Varanation. founded, are derived from that period at vrUch it is 
generally admitted that small-pox inoculation was 
most favourably conducted, and at which the smalleet 
number of deaths is supposed to have taken plate 
from small pux, since it first began to prevail aS a de« 
structfve epidemic among the habitations of men. 

We have given tliia iamiHar, aiid we frust quite 
intelligible view of the influence of small-pox on po- 
])ulation, because we fear* if we had attempted to 
follow the circuitous* but very bcautiftil and accu- 
rate train of analyticvealcdlation^ by which Duvil* 
lard hlM investigated the subject, we should have 
added much to the length ofrtjris' Mc\e, with** 
out inteTesthi|( our gmeral reader^ off^flbrding in* 
tormation universally intelligible. This author, who 
has investigated the mattpf in the soundest manner, 
and with tlie most profound applicaticms of modem 
analysis, has given formule and tables for almost 
e^ery po8si|^ question a hich the inquiry can sug- 
gest. He imeeni^^ the principles which hp baa 
ado|)ted, to have s^e the destructive or depopulat* 
ing power of small-pox greater even than we have 
shown it to be. He gives the following results a£ 
his analytic investigations, as applied to me p^ula- 
tion cd* France. According to the law of mortality, in 
the natural state, the 

Both spui and all Sgti. 

Kntire population of v 

France is - - iiS,76$,lO^ 

Tliose already passed 
through sxiuui-pox, 

Those not passed 
through it are - d,450,l9t 

Those that die without 
passing through it, 667*749 
Those who must have 
it at some period, 4,782,445 
Thqse that take it and 
escape, - - 4*445*041 

Thuse that die of it, 337>404 that is, 85,685 in 

the current year. 

Now, in the natural state, 85,685 children, add to 
the population of 28,763,194, only 337,404 indlyi- 
duals, and by immunity from smallpox, they 
farther 8,492,583, which raises the population to the 
number of 32,255,776. If such be the influence of 
vaccination, in increasing the numbers of mankind, 
it might appear, a condusion sufficiently natural to 
imagine, that the population of many natio^ would 
increase so rapidly, as to exceed the means of sub- 
sistence, and overcrowd the space allotted for occu- 
pation. In point of fact, however, notwithstondiiqi^ 
the operation of this cause, for at least twenty years, 
in several countries of Europe and America, re- 
sult has not been radish ; and, thfUlgh the nations 
of Europe were perliaps neVer so populous as at the 
present moment, this evidently dimends on other 
causes than that which prevents the mortality of 
smallpox. ^ ^ 

It ia a fact which has been said to be ascertained 
by jmky respectable observers, diat while the de^ 
striven occasioned by small-pox fags been much £* 


minirtied, other diseoes, equally fktal, have been Vaedaation 
found to be more prevalent. We will not question 
the correctness of this observation, or deny it ab- 
solutelyv but we must have it established on more 
certaiil and uAjqueslionable facts and documents be- 
' fore it be admitted. But whether this be the case 
or not, it is not difficult to see that vaednation can- 
not possibly render the human race immortal ; that 
cMdren, and adults also, must die of other diseases 
befiides small-pox ; and that, as the numbers of a 
yofing commui^ity are increased by being snatched 
mm one disease, a greater nui}|i|)er must be preserv- 
ed to become a prey to others. 

We by no means, however, countenance the opi- 
nion that the mortality of other diseases will increase 
exactly in the ratio in wiling that of small-pox has 
been diminished ; nor do wb bdieve that this mor- 
tality is a necessary result of vaccination. It is found, 
on the best authority, that a perceptible diminution 
of mortality in children under ten years has ti^en 
place in every situation ii^^.iri^ich vaednation 'bin 
bten general; and must therefore be concluded, 
that the number individuals living at that age is 
augmented. It is obvious, however, that, unless we 
lose sight of the most fixed principles in the theory ^ 
of jmulation, this will have but a trifling effect in in- 
creasing the numbers of mankind, when it is remem- 
bered that it is ready to be counteracted by the po- 
sitive checks to whtph we already alluded, but es- 
pecially by the preventive check on which the 
number of marriages and of births depends. 

(See various papers te frie 6th, 7th, 8tli, IfltH, 1 4th, 

Uth, 16tb, 17m, and "iSth Vols. of the Edinburgh 
medical and Sinpeal Journal; several articles'^in 
the London Meikal and Physical Journal; Observa^ 

Hons on Small-pox^ S;c. by li)r j^bnrb, i^uburgh, 

1818; Account cf the FariM^i^sUkmiofphichhas 
lately prevailed in, Edinburgh', ^ and other parts qf' 

Scotlandf Sfc> by Dr Tl^msom 1820 ; Histo- 
rical Sketch the Oj^nionemoraiined by Medical 
men respecting the tSrieties smJ^eeSbndafy occurrence 
of Small-pox^ by Dr Thomson, Loud. 1822; A His- 
tory ^ the Variolous Epidemic which occurred in Nor- 
mcht IBi^fmA^deetfi^ed 500 individualsm 4^. by Mr 
Crow, Essai sur lei AnoMiesdela 

Variole etde la VariceUe^ par MM. Berard et De La- 
vit, Montpellier, 1818 ; Dissertaiicns on several 
Sukfictsm Medical Seism, by $ir Gilbert filane. 

Dissert 10th, p. 334; History qfVa&ination^ by Mr 
.Moore, LondL 1817; Correspondence of the Dublin 
Cow-p(Kk InstUuiion^pulhmedmlBlS ; Obeemstions 
on ti^lVariotoid Diseastf by fJi Stolunr, DuMin, 

i^rr . {V.V.V.) 

VAliwDIEMAN’S LAND. See tU Article 
Avstualasia, in Mb ^Supplements It appears, 
from a Statement 6f the HiMiptAnd Income raised 
in this oolony, and of tHtwifmment thereof, for 
Aelaat seven years, printed, by (Hder of the House 
of Commons, in June 1828, that tbe former was 
L.23,8fl5; and the litter t«a,055. ' 
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VEGKTAB^E P&YSIOlOGY. 

*’ •** 


Vegetable XN thd Article AvATOMYj VfiOXTABLSj of thitf 8ujh 
Vhysioiony. jjententf we exbibitedi a view of jhe etructof^ aad 
forms of vegetables through their several gradatliiiis 
from the seed to the pefrfect pUint. We then observed, 
that, to accpipplish jjkp$e Ranges of form, the opera* 
uon of certaih extmal ^nts was required, by the 
aid of which alone the several functioitt of vegetables 
could be instituted and maintained. It is co these 
functions that we have now to direct our attention, 
— *tbe description of wh^ properly constitutes what 
Is termed the Physiology of plants. 

In a subject of such great extent and difficul^, 
and concerning which so^much diversity of opinion 
qrevailf, we must beiufak the indulgenee pf our 
readers, not only for tj^ ImMilectlons, but fof the 
errors into which we m^y fall. From foe narrow li* 
mits, loo, within which we are necessarily circunut 
scribed, we are constrained to give rather foe results 
than details of eaperimenU ; to avoid idt discumidn 
of disputable points $ and to raject many praftical 
Hlustrations and much historical narration. Neither 
have we room to enlarge on the general distmctiona 
between plants and animals ; on foe importance of 
vegetables in the scale Of being; their geographical 
distribution; the nature of their living power or vi* 
tality ; their sensUlility, perceptivity, pnd many other 
properties which have been iSdnbM to them. Our 
aim will be solely confined to give, as concisely adi 
perspicuously as we are able, such e general view of * 
the leading and more important functions of foe more 
perfect vegetables Mfoc present state of our know- 
ledge will permit. the artidh above meottoned we 

shau continually refer for sucli anatomical detaSs as 
our physip]ogie|l (n^aoatloos may require: and, 
proceeding on the vniw of atrupture there delivered 
with regard to i)ie Elementary Systems of plants^ we 
shall follow nearly the order observed when treating 
of their individual members and organs, and com- 
mence one discussions with a de8cr|pilan aP^e ger- 
mination of seeds. ' 

CHAP. I. 

Or TBI CHiNEEAL FuKOTIOMS or VaoXTABLBS. 

Sectw I. 

Qf the Oermination Seeds. 

In tim articleVeteed to we have detaited J^retty 
fully foe anatomy of seeds ({ i7d), and tfoscrihed 
particularly their tunics and the nucleus contained 
within them. This aiicleas consists of the organiz<* 
^ parts, or embrge, and %e Inompic tbatler des- 
tined to afford it ^oiurishBient. "In sise and figure 
foe organized parhi vary much in diflerent s^, 
and foereby constitute an epbryo tnore or less de- 
veloped or perfect* In Its mare complete JOrms. 
this embryo consists of foe radCde, the and 
foe plume. The stem, however, is often not distin- 
guishable. When present, it connects the radicle 
with the plume, and the place of its junction with 
the radicle is denominated the neck of the embryo. 

In the progress of evolution, the radicle descends to 


form tfad root, and foe phiine rises hnd constitutes Vegetable 
foe first bud of foe nef ptuit. P)i>8ioiog)r. 

BetMto the organixea phrts Just meutioDed, there 
md others called cotyfeduns, which derive their mi- 
1 from the embryo. Miaijgrnaeeds have two coty- 
dns, ahdsdi|ke tnore than two; others have only 
ooe, and ms dfiads have no cotyledon. When pre- 
sent, foe e^edhnrexhibit diffisnmt forms ; and be- 
tween ftiem, and Che embm a voMolar oommimica- 
tioo is established^ as n^eo'seen in the dissection 
of e bean, represented in Plate XV. fig. 26, of Vobl. 

Beside vessels, foe co^ledons are parrivitiade up oi 
cells, within which foe tetrient matteiw foe seed is 
eontaioed. In some tepdt, hd t rtf fo r , ’^ii matter is 
only partially contained in the ee^ledons ; in others, 
as that of wheat, ft is wholly contained in a cellular 
tissue produced from the inner tunic. Lastly, the 
cotyledonevif some seeds^rise above foe ground du- 
ring geris^ation, and peAbnn foe fhnetion of leaves . 
in others they continue beneath foe sml. In all seeds 
tfHKT ealsteifod fa temporary, for they Mi^lsh after 
having^leid^ their nutrient matter to tawembryo. 

This matter, called a/dumen by Grew and Gtert- 
ner, is a secretion made by foe vessels into the cells 
during foe formation of foe seed ; *and, though it- 
self Inorganic, is contained in an orgahized iissue. 

It is of various colour and consistence in different 
seeds. Its bulk, compared with that of the organiz- 
ed parts, is, in some seeds, very small ; Ja others 
very^Jarge. Its appearance in the cells of the coty- 
ledon &f foe bean, and of foe inner tunic of wheat. 

Is represented in Plate XV. figs. 24 and 25 ; aod de- 
scribed in § 203 j 204, 205, of our former article. 

Such is a brief notice of foe more important parts 
which construct the seed, and which it is necessary 
dpariy to understand brfore we can properly ap- 
pg^iete the nature and efiects of foe actions that go 
on during its germination. In considering these 
actions, we have to Inquire into the circomstanoes 
or conditions in which the seed requires to be placed 
—the agents which then act upon it— foe change of 
quality and Condition which these agents themselves 
sufifer, and foe effects which, in consequence, they 
produce in foe seed— 4md, lastly, foe physiofoaical 
phenomena which thence arise, and terminate in thorn 
alterations of form and structure which constitute 
foe evolution of the seed. 

In general^ seeds, whCn placed to grow, are buried 
more or less da^ly in the earth, bilt this condition 
is not essential ; for they readOy shoot forth and 
display their forms, when confined in vessels of air 
In whatever situation their germination is attempt- 
ed, a certain temperature, anfi a certain portion of 
btoisiure, are necessary to its commencement; and 
the access of air (s afterwards required to carry on 
foff process. We have^ therefore, to inquire into 
the operation of water, heat, and air, in commencing 
and carrying on foe germination of the seed. 

Water, in the first instance, penetrates the tunicb 
of foe seed apparently by birople attraction or inabi- 
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Vcy$ctobie biti'on ; and the force with which this aitraetien it 
P ^siology. exerted ia well illus.trated in the experimenta of 
Boyle and HaJea. They filled strong bottles wWi 
dry beans or pease, over which water was poured, 
and the bottles were then closely stopped. As the 
seeds imbibed the water, they readily burst the bot- 
tles asunder f or, if small iron cylinders, closed b}* 
a plug, were employed, tiie plug was gradually rais- 
ed by the expanding seeds, though pressed by a 
weight of nearly 200 lbs. It is by tlie exertion of 
such a force, that wettain seeds, as those of the 
peach and apricot, are able^sa^s Du Hamel, to burst 
open their stony envelope. This expansion from 
the imbibition of water occurs not only in seeds 
which retain the faculty of germinating, but in 
those also which have loat it. Wc must, therefore, 
regard this first step in germination as similar to tho 
attraction of water by inanimate bodies. Accord- 
ingly, if, a^ water has been thus imbibed, air be 
excluded, the radiHe never increases beyond a cer- 
tain size ; and, if the seed be kept wholly immersed 
in water at a temperature ot 60^, decomposition of 
its substance ensues. 

To this imbibition of water, ^ a temperature above 
that of freezing is necessarily required ; and, within 
a certain range, the rate of expansion will bo more 
or less influenced by that of teroperaturfr Cold, 
however, does not destroy, but only suspAds, tlie 
germinating faculty in seeds. 

When, by the combined operation of heat and 
moisture, the seed is brought into a condition fit for 
germination, then the presence of air ia required. 
Many experiments were made by Boyle and others, 
to prove the necessity of air to germination ; and, 
since the composition of the atmosphere was made * 
known, many more have been instituted to ascertain 
why the air is thus necessary, the nature of the 
changes It undergoes, the extent to which they pro- 
ceed, and the manner in which they are accomplish- 
ed. On all these points much information has been 
gained, and the results obtained are, in general, so 
precise, as to leave little doubt as to the nature and 
extent of the facts, whaCever difference of opid|^ 
may exist as to the mode of their occurrence. We 
must refer those who desire full details on these sub- 
jects to the writings of Scheele, Cruickshank, Gough, 
De Saussure, Huber, and Senebier, drc. The results 
of their labours are given, more ol* less completely, 
in most of our chemical works, and are more fully 
detailed in Mr Ellis's Inquiries into the Changes tn- 
duced on ike Air by the Vegetation of Plants^ 4o. 
Part? I. and IL 

From these resuks we learn, that atmospheric air 
is useful to germination, from containing oxygen gas: 
that, by the gennioating process, tlfd oxysen gas of 
the air is changed into an equal bulk or carbonic 
* acid gas ; and Uiat the azotic portion of the air re- 
mains unchanged in composition, and in volume un- 
altered. 

The nature and extent of the change induced on 
fhe gilr being tbi|s ascertained, we have next to in* 
qmra into toe mode in wh^ it Js brought about^ 
that it, how the ^ctrbonic^ acid is formed i New, 
when the experiment is conducted in dose veseels, 
no other substance, bat the seed, Is present that can 
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afford carbon: and ihiii fact, taken in connection 
with the circumstance that the seed actually contains PhyMojogy 
carbon, and yields it, like other organized substances, 
to the atmosphere that surrounds it, authorizes the 
conclusion, that, while the ak supplies^ the oxygen, 

'the seed yields the carbon by which 'the carbonic 
acid of germination is formed- 

Granting, howlsver, that carbon is afforded by the 
seed, and combines with the oxygen of the air,— 
where, it may be asked, and in what manner, is this 
combination effected } A certain degree of mois- 
ture in the seed is necessary to%habie it to yield its 
carbon ; for, when perfectly dry, little or n^^JCCoi^ 
procal action goes on between the Seed air. 

Neither does the living faculty of the seed 8ee\B neces- 
sary to this combination ; fqf carbon is afford^ by 
seeds when they are confined in vessels of azote or 
hydrogen gas, and even under actual decomposition, 
we may therefore regard the formation of carbonic 
acid, in the first stages of germination, as purely che- 
mical ; and as taking place either on the surface, or 
within the subs{ance of the seed. Now, from the 
dense structure of tlie investing tunics, and the ciiv 
cumstnnee of the vessels of the seed being already 
filled with fluid, we see no way in which air can en- 
ter the seed, so as to act either on its organized or 
inorganic matter ; and, consequently, wc incline to 
the opinion, that the formation of carbonic acid 
takeji pJacc exterior to the tunics of the seed. Such, 
then, are the changes in composition which the air, 
employed in germination, suffers, and such appears 
to be the mode in which they are accomplished. 

While these changes are produced in the air, 
dtfaers not Jess remarkable occur in the form and 
qualities of the seed itself; for not only are its or- 
ganized parts gradually evolved, but its inorganic 
matter, besides being softened the imbibed water, 
acquires, in many seeds, a sljreeti>b takte. These 
facta, which bad long been observed in the process 
of malting, were more djsi|}hctly ascertained by 
Cruickshank. He J^und thatnj^iw**of barley, when 
placed to grow in vessels, eitfti^ of atmospheric air 
or of pure oxygen gas, acquired, in a few days, a 
sweetish taste, and were more or less completely 
convertgj^tirmalt. ,, 

In what mAner then, or by what agency, must 
we suppose this change in the inorganic matter of 
the seed to be accomplished ? This matter, though 
denominated albumen, does not resemble the albu- 
men of chemists. In vegetable physiology, the term 
comprehends the whole inorganic mtter of the seed, 
although tliatlnatter maycontaigerib Ir&l olbunten, but 
consiil^ef several distinct substances, or proximate 
principles,'* as they have been called. The principal 
ingredients of seeds, which aArd nutrient matter to 
the embryo, are muei^jiuri, starch, and sugar.. For 
a full account of the chemical of these sub- 

ataitcef,^we roast rsfer to dbe'olings of chemists: 
our limits permit only a very sUpIl notice of them. 

Mitctlage>^th6 spft and liquid state of gunw— h 
inodofnus and insipid | sobibte te hot or cold water, 
but insoluble in alcohol. ^ JSiarM (feoula) is obtain- 
ed ftom the flour (farina) of the ihore nutritive 
seeds. It is also insipid and ipodorous: insoluble 
in alcohol, and even in water, unless raised to the 



V E G E T A B L "P BV S 10 L O G Y. 


717 


vegMiUe tempentars of l£o*. ir)mMital0(y‘,tlMMlBtiaa 
P>> 7 *whigr.t|,ea jeliiM, and, by svapanitieoi, may b* rcdand to 
ittbatiuice «Iosdv nNeiatdiofl>gum. Stgfor exilta 
, abnodontly m tho fuiee and fifuiM of planu; bbt'bi 
aeeda, it n formed chia^y darioff^tlieir gehninMioB. 
It is Boluble both in hot and odParatert and ^ in 
alcohol. Other ingredients, as f^tUOk albointn, and 
oil) are foood in particiiJar eeedfe ^ 

Of the *< proximate prjnciploe" Xfhu!}i «ds!lrib«te 
tOTog^hle nutrition, ^ehemiets bnro.attfliiVtdd to 
aeoertain not only tfao^lemefltib'bat^ proportiona 
in rbich they ^er tbadaraial ooupounda. Ail 


X' 


SulNUncei 


Mucilage, or 


{ 


Starch, 


Sugar,*.’.. 


lOak-irood. 

lBeedi>trood 

Flax 


CubdB. 


tsss 

41-906 

45- 64 
85-IS 

46- 55 
45^461 
45-59 
58-55 
43-47 
43-704 
57-39 
45-38 
53-55 
51*45 
43-81 


Hydfogm. 


6-95 

6-758 

5- 46 
8*06 

6- 77 

7- 064 

5- 90 
6*15 

‘em 

6- 84 
6 -: 

5-1 
5-83 
5-05 


agtoe kunnlchlf tlMoe oleiAeBtafo con^ chkAy of 38?^* 
aai^o, hydidgan,* and mcjifen, and a fear find ajio , 
fin|dnate quantity ofaaote; but the proportions a»-'“" 
i«ed by diflhront swdyite fat the same eubetanoe 
mmr scarcely less than'thtsa allotted for the compo- 
sition of (ha diffinontanbetimGcm Ihs the tabular new 
bniww *0 havogfareql tbo Jiao^ obtained by difier- 
ant ctMlnitti^ in analyses, of mooilage/ starchy and 
soga o ‘ She three anfaetaims more hooicdiaMy con- 
aoOtad with our present poi^toart and also of woody 
fibOe, whinb they eentriboto tf^ono* 

’ s/ 

MV »a»»e< 




50-84 

57*806 

48'S6 

5579 

4968 

49*455 

48-81 

55-52 

5063' 

50-405 

55-67 

50- 33 

41- 78 

42- 73 

51- 07 I 


044 

3-? 


0-40 

1 ft 


4 ; 


1^. 


Oay Lmiuu: and Theiutrda 
tierzdfhi. 

De Sadssttre. . , ^ 

Ure. 

Gay Lu^saC aald Thenardl 
Beraaliita* 

De SAuaauM. 

Ure. 

Gay littwach 

iDef Battwii^ 

Dre. 

Gay Luaaac aAd Thenard. 
Do. do. <v 

me. ^ 




F!rom this riew, it is clear that tau^nolution, whb^ the derelopement of the suedt'hut that these fttents 
regard to the sensible properties of tllef e sttbttuncus, contrRiute to bring it into o preiper state being 
can, in the jpietent etuto of chendcal analytii, be In- acted on by the air. In what manner, then, does the 
ferred from tteir oie sfj& tan' cUttjporitioo. air act Uo the germioathig teed f No direct oi^ 

Deriring, from the ^imate ajmtis of tbesp aiA» cah be ascribed tp (Ci adoMc portion : &t that^s 
stances, bn^ little vn>du{Q explamfog the chemical neitbei^ sbffiirs nor produces chMgU in aUmdnatiOto, 
changes tlicy andmMyMrjhust reqnr to other modes end (be'procesiigpes on perfecliy well wher in pure 
of accounting fo!^ O^w^keittit# in tb^ eauQiIe oxygen gas, nr in gaseottS Uj^tea which contain 
qualities which germingihg seUwr exhibit. In the no BertHon of aCote. ^ 

germination then of fnany seedsx t|ie hard end insi- ^ SK’oxygen gu is essential to germination, and 
pid albumen is gradually reduced to form, * by%it process m unifbrmly codtartUd info oarbonic 

and acquxldVh aweetisi) taste; whii8*n|‘ (^psiaeo acid gas. This disappearance of oxygen has led to 
partt becoml^ at the ssmtktimen.softenud and ex- the bilieC that while a part of it was conrerted inur'' 
paqded, and prepared tn tm on those aetlqu, end caltb;mic gei, aputher pertidn ectuellT comKned i^h 
cxhildt thoeo i^ej^c forms, which cquititoSo fha thgilbod, end Conttibnted to its deraepCment. »ut 
developement or tbeembijqi Now, the poly agenia it is wpU ibcertaine^, that oxygen gas, oy its convert 
which aci simqite^^asly on aaym^Mfta qf the sipb ism Carbonic ad^> eulm no miaoge of volume; 
seed, Whdifthie ddSmmement e>e,wate|rJ^l, and as the bulk of tfaw add gas, produced in germi- 

and Xir ; and. Us i«^ wb haTn,bbfb WU tM|sb nittion,, equals exacBy that of the oxygen which has 
their Operattou, the cnang m pSpuaCed inftmijRd .dwtopdMd, it foUcwi, that no portion of the oxygon, 
must therefore aiise, i^igF'^t lAA m^.the lorn by' UK, lobbies with thd sm, bnt redly 

of heat and mdsture; or fij^" of ; Iexwd,iaterior (U it in the foim of apHnic add gas. 

or from semospecifigMedlpirjifim^^dg^by me *764 Crar other source from wMCh 'mU seed, in the 
oxygen gos of the J|^f dvibg prairedh out Uf ^ experiBientB refh|yed to,^ jpnula 49^*9 oxygen, >• 
its conversion iAto'^m^to^wj.^ frulH.^'^ from tnd decomposition or w«ta)i;''but gdminsting ^ 
bined opeiMion . of ^e '^Spild-dy^ *^'s 5811 ** Pn, SaqiHUN^ npit ueither hydro- 

then examine thufr ogdridll^i tK^ycimrat^’qod ,8%Bqr oky||m>, imt ody cohv«n the oxygen 
conjmntly; and tnr to whifit ifacli .gsfMjNt dooi^ an equal bplk ol carbpmc 

exerts in t|ra prwqqtiou ofkbpSC obsngei. seCrtlS, ttftofore, Is be quite certain tbut 

It hat been ^ow|f that, b^et hfat qlmm, thC^gaMOtilHhiced ia the germinating seed eaa< 
moisture alone, nor bom united, are dilfi to prUdqq^ not Iriit ttom toe combhiarion of oxygqn. 

TOL. VI. PABT II. ^ 4 Y 
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some, that the mucilage of Ae * scribe Se and auhpMtted vto dlat^uApj hecopow 

bj losing a part of iw car ^ jo,mf that aub* fonpia wina- ihM apjtiu* MM.^)Pourcroy anS Vau- 

cbBnge of oT carbim given oiF by the <*twe4 seggr teuM un- 

staim,: for the portion W WW gw™ JalMi barley, blithe co(|ibuied vae of arater and 

germhwtfng swd IS roa^ beatrap4I^ j^n V repwMr 

no evident that it is JWdM ^ i» w ^ ra«%rai|i is, B«»1y w.sweet , as Irom that 

inattcr. We» it ewn jgnttd^t^t^^ainn ^ ^ .eaperunentt of M. 

-flf n fSi m?vStr?fr*r sagwt have Kiecboft and others, atarji was oonyejfted into su- 
that It IS thewby.mja^ mtos^ hodieasles ggr by 86 hears bpiliog iji %«r,^timcs its wei^it of 

no .«>«pnti- Ster I and, from ,»» 

pend so imm^tely «" *“«' saw-dust and other vegetable .n)|tters, as linen 

& t.'KSf'SkS's top. -1. b, . .btoiir b, «p.- 

.p.:iore.e> frA Imi 1 am than in ittffar. aaother 



8UD«anc^», W9. by the eenibined eod continued actipn of beat and 

f" f-T^'-r T^rrP- toTSifX Su«iS rtw. to g«l#»i».*S*«>!W» -f ‘b" 

by •biel^J|tto>!5R .to fK!f55- ;. ..CL. to H«).k »to; to o«top!&tot. cbemtol cbuip. 

under the vaned operati(m‘>» the same agpots, may 

sltototoB Co «a Aav/tonmnllfillfarl lA A fUanilGr 


;fac; in «»«? * 

ucribe it to the'‘liMa of Caiboo. 


icrine n lu w™ ^7 . . . •, __j 

Since, then, nillHhr the operattoo of heat ^ 
moisture, nor the loss of carbon, wiU accountjsr ^ 
changes that occur in the germinating sew, ana 
since all the baygen loat by the aur exista in die car- 
bonic gds that « formed, w« must look 
planatiod «f the iuet ottlw air, not *o **« 
element but to the action of thm caloi» iThiich is 
extricated whensoever its oxygenonstoortion is cm- 
verted into ogbonic^d gn»- We “* ff®." 

sent specidate on the state or condition lo w^li 
this cJoric, at the moment of hs extnmtioiii «iito, 
nor on the mode of i» action upon 


we mayol 


Boquently poasfMis, 
farent times, aUd 




we nat|)re.8Ufae that it it accomplished in a manner 

somewhat alpitof f ; • to r i 

When> by gfirmwotion. tlm albumen of the seed 
has been thus changed from a^ solid and tasteless, to 
a 4uul aud awuethh substanceg it ijs brought into a 
coRdition Rt for the nutrition of the pmbiyo. For this 
purpose, it js taken up, or absqrbsd frdm the cells 
m whicliit .had been deposited, and conveyed, in the 
course of the. mammary vessels, to the^,,neck of the 
embryo, whpre a part of h is carried dosvnward to 
food sbwmd'ick, imd aether pm jqwardio nourish 
the plume- We havg.elsewhere, y ,79) given reasons 
. for believing, that - the 'sumo vessels, which, during 
the JinwatmM ike, seed, seerjetM the nutrient 
mattariinto the oeJls^ Ad employed, at the period ot 
its eoohittM, in alvefbinjf!|]* 
powd 
ier did 


lite ruhctimis,^ 
with thelti 


■rom and con- 

%y scimg at dif- 
'mt idneguttances, of 


io, never ex[datned BTe mode of its operatiow 
beKef retted on the auction 
oxygen that diHppeajred reaMy combined wiffi the 
Lc^d* but as BO such lost of oj^^n odcort, no such 

oombinatien can b® allowed to lollow. ^ 

Be^e the otdotic de^ed from 'ke wr, a p^lon 
s^heat may be afforded by the * 

Mr Leslie has shown tha^ very 
tor, when habUto d bj dry wgetrtlb 

.u^htoti ito itoto-to. ly. "sai 'igr 

bable that wamr SSe^lJHffi^e: 'dSKthAfluid: buTth® 


^it d^,rtiiine8 the 
tto talced on rMching 


-to.i<Lt« nf hiZr Lu*sac'«d*nienaifl, should 
fiewr,' oxygen 
•and hydrogen,- in ijke proSorUon necessary to form 

" ^^eoSSle ."grge Vtiob pfvegOUWe mat- 

jetSop Of beat ’tfbli<tiK>idtiira 


I of set 


If- 

dMU 

to tlioen wnumm^ »»r3^i£tofcM ^anha 
■known. Dr Itjlgp, 
farinnceo^mat^ 
sweet. 


ffsourve l,g*«r -Waqwnan,..w.SfYrr’ . , ^ V • 

the neck ofitheembryp, apii«h»k.HObe tbtt tendency in 
the piupif> radime to ^nursiie opposite directions, 

in r W i H ”.*’ circttmstfmcieiOho seed be 

plac^m«gi|F- ' These tendencies. newHiqen ascrib- 
ed to the option of ligblion the plvip^ ond earth 
on tho eodiclo s hut the 'jradicle equelly descends^ al- 
timngB ao Wh bejnaeeiit, ^ 
thoidi -light be excluded, .fathers, have attributed 

». to. ™«a. to.,%^^'^ 

to evidence Chat, in 
Isueh dlibiOhw of .sap 
■*ww.^,wv.w Tr; «UPPMe 4 *hW gravi- 
wden aiM Io,^auj^hC,de»cen^pf the radiqle ; 
.anilAattoa^, -t® .c^^eratt this 

iDccie, by;.keiipiiig(?0!»t* ) 
tetimiod mptkm ap.irK^ 
lmtdheire8tdtb;W»W Wpl?. 


tbOW^parts iespeotiv, 

«aitts.«.8doiff i«tajljb-.H I 


T i-n .iwpi,? 1 

atlllr.CircmnaUfifai, 
;.ai' Bsoal, pppofftfi.i^ 
. ntoon,<why, in -nalpt 


;. their evolution, in 
'^i^pntal wheels : 
.,.|ly}fb.p#ove, that, in 
lie. and phime pumue, 
it 


phe ^U'ays rises 


aapsoup^ way, IB unifurat upa. waff -r to to-^- 

~ Vif ‘ lii^iTs coQldnBBws -oiW th*e»ptber desijendse y^PJ^y remar , 

“••"‘y “-to « «.«, «Jr to to. 



VB<6ls»MB4/**>i»i«n(sre* no^t. 

m hlp»>0gtt ftMPiiM'iMiMtabodtiit fiMtmaniok^«Bd4a>P|«tttSLV. MdXVI.. foraie 
i>ht5ioii«]r. eBtdttd th«tttwl«aij Du BuMf. ita*r« curate rcpreMstationt a£ 

" ly hotlaontelly. In Idta laaMnar, the rootleb tlute ordinvy 
spring fhun the extremity of a oUttiog deteend ner* 
pendieularly, while tho^thtt ilitte 'ftmu lie min 
proceed hoiisontelty> Wh they ^ervet tooi a eon* 
responding pechllKi^ In the plume tod lu tafudiw* 

It u rety slngalli:, deniititM Da Harm* that 


7i9 


VtgctaUc 

Phjfrfolfljgye 
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a ttee which spHt^^ott a seed riiNe ila eieu wery 
stiaight: it it the aaMe with h eiitthig taken <hwi a 
sth^btstemi butdetdlhigtakeaftottataerriinand^ 
or the btot^ootofMilee, btttde:nMdihiltigrowdt, 
especially if it» Wood be Of i hard Mtuw. Seme 
tiees, we know, hove braffehea to £teUa at to he 
unable to aappoft tbehiaeiaM, ntd tre thereibi* al« 
ways peodtot : and Du BauiB onoe aaw a bttodi of 
a walnut tree, which, eonWary -to all the ottier 
branches dl the tahiB tiwh, detOendad straight t» the 
earth, and all iti leares HKfowed the aatee diranAaii. 
These facts seem to ehotr, that tha directiew puau 
sued by these several (dUM in dkeir drdiuary gtesrA, 
depend rather on eonditlahs of internal streutOK, 
than on the operation of external agents. 

Both the mdicle'nnd pldme, as they receive nutri* 
ment, increase in all tiieir duMoSialDs^ tbat;fs, both 
in length apd breadth. The dOUgMion of the tadi- 
cle, according to Du Hamel, ia produced orly by 
the addition of new matter to itt extremiQv tu opi* 
nion which the obaervations Of Mr Kbigbt canfirm. 
In the more suoeulent (dUme, On Hamal baa shown, 


ordinary genuinniiasu Mtvever, by the time the 
nutrient matter of the e^i* exhausted, the radicle 
hefet lent foirth soetlata tlftough ^e soil, which at 
once mwa to fix the pdant in m pUce, and to draw 
firaataUil'aatth ^oeh toitoaala,to avshpo its growth. 
Tbotomstmiais, asWiP ^ shown, under* 

gfo eertoln ohtogea m the leares, wWiBh have 
iia«r.aBraag forth from the phpneH^ «a part exe* 
eutotherlBOctioB of co^ledeito cotyledonli if 

they ham risen ^ve the aomoe, now fade and fail ; 
if map bmmguimmd haneata it, they decay and pe> 
ridi. In adilQoCfto.«etor, h^at* ai)d air, the only 
mautsjre^iibodJto tuny on 4bg gtyssinatjon of the 
siad, %ht now bmjaHMS a||essiiiy to give perfection 
to the alentf and itt oparaihm in bestowing cdovr 
asMl other peculiar praperties ou a|tDtt WOl pe more 
pshticularly noticsu himafter, tit l^KaMunt of 
geimimkioo, wahave given amfd|to Hflfiy to the 
physical phenomena it exhihits, rmrviog^wfaat we 
have to say «f the aeed, at a living body, to another 
oQcasion, 

Sao*. It. 

^ Qf tils ngeMim* of PlonU, 

Aut. I.— Qf Sotts'ani qfiht Food 
The; |||^)ikfl tha te^ firom which it %rang, is 
constnictod of twp alementaiy systems, denomioated 
vmsels apd ceils. fnradetoiltoaccottntofthesiii,‘'and 


by satisfactory expenments, (hat elongation ia pm* cffthn opiniona held concer^g toeih, we must feftv 
duced by to extookfon of pUfta trendy formed, es well * ' n- .1.— 1.. 

as by the addition of neUrpUrlfcilea; but thli exten- 
sion is not observed when the new ptfU have aCquhr* 
ed a certaia degree of hardnesa. fa tiieir dianieiml 
growth, it is probable that both the radhsie and 
plume exflprieiiee, in thair tender stated soaae de- 
gree of ex^nrion mfo tite iboiie&hf their contained 
as Wen as from tim adlltienbf new uattw to 
their exterior sn^^iea.. 

In this bfief XbiindnlVgeMmmtioiH we hauseup- 
posed the pi<0bese tmba iSatiMt nh in dosed giass 
vessels, in whidh the j^o^fress of evototiOb oan beob* 
served, thp agents concerned hi earrytag it oa nmde 
known, thbir uctlod, M a certahLtoMih be ap- 
precisto^ m each vessda dm devkApeewBl of the, 
seed can be cMtinoed dtatilall Ibe nuftimt aaaltor is 
tochausted, and the orgtoiead pnitaassutoolfoeii pe- 
edito forms, tod eXb«iu«iXhehippre|litoMnwdons. 

F, iideed, ttdtey and oF be duly wmriied, foe aaeda 


oirlS^tlu beittml grow tod prod^ flowers and 
fhiits imbbttt MfiHlg itt cobtoct witb'nttHhLihs M. 
Bonbet asosrftowd;«nd in dthair Oxperitotoll’ef Du 
Hamel, the seeds of>dUfoNlttt'treet, ghleh had been 
made to k^lnttte on ifot t^pongeiftod foeir roots 
fefterwaw set in bjMM sdkstoba b leoatont with 
water, eoMtihded nNejA^Dfo sePsfol years, and 
produced aanaallf%w mem, batb ada srood, by 
the aid of watorXKtfo ; sbtMit, "wifoousattemptiag 
to explttb hew'foe tfaltt tMfdOld bnentonaolid, 
it is certain,” foys wit ttcbtlleiit'tolMr, **ilufosaMr 
the tooit pdfo i< ibV> to'fonds;! foe nourifomeni ne- 
ewsary to pUmC ^or« dfoerfptibn of dmdafly 
topearancds •d'xhlbittd bt the avdation of aeveral 
Mbds of soedi, weHMIt tefitr to f «09» Ac. of our 


to/»ur focmer arthfo. By these Systepi, variously 
blended and combined, the several Texforea, deno- 
minntod Cutidev Bpk, Woi^ and Pith, are compos* 
«d. The stnietnre of (besallextores, as thto ooiw 
in di^rant varieties of herbs and trees, hA ^pewige 
bean da^ibed in § 104, &t. of that article. 

TThflugh the vesidt of plants differ in form and 
structure, yet, wifo regard in nse, they appear to bt 
but ot two kinds:— fossa, namely, wbibh receive 
and convey the common^ssp or iympb, and are nam- 
ed, foecefoiie. Sap or Lyaiphatteyesseh,*^tod those 
wUch contain nnd convey foe juices proper to each 
sfwio* of plant, todare therefore denominated ‘^Pro- 
per Vessehu” In tteos, the sap*veisets are found 
chiefly in the wood, and foe '* pro^ vessels^ in the 
hofo : but in many hmbs and in pMms,'both kinds ot 
vessels ate assorWd together Arough the entire 
stem. WMhpr they oc^y distinct places Jn the 
ttegetdiia, or ara associated together, foeir functions 
Oft le^eotivdy foe same— Ae sap-vessels being em- 
ployed always to raising the sap upward, and the pro- 
per vesaela in condbeting its descent. 

Itt all pastt of plants, the vessels’ are in oostact 
mifo onus, which serve aometimea Ae purposa.^ of a 
ttateectiog medinm $ sometimes toiBl iq> vacuities or 
augment foe bulk of parts ; ttod solttetimes as recep- 
tomas fbe various seerethuis. Between foe vessels 
and celts a vascular cemsttmioatiDii exists ($ ISS); 
m Aah matter deposited at mie time in foe cells of 
fob pitot sm^, »t tooAer, be token up and agwn 
ttfolttd wlfo fluids, as oeenrs in foe gernaimting 
toad: and fo^ flmetioto df bitemal secretion tod 
ehspvptiOttaatoi to he performed in plants, m wall as 
in seMs, by foe oUemate exercise of foe same veeiels, 



Tito 
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v^gewbie aetiag at diffisrcnt times and under difiareni eireum* 
l^jraotogy. gtMjces. 


Although, as we have seen, plante not only giaw, 
but pioduce dowers and fhuits without the aid of soil t ■ 


macb on these wliichNeonaiitute- the basis of the soil, vsetisUs 
as OB .these, held in abhidm bjr tho-watet k ooptaina. I'hsMiser' 
SoBW IhIvo even supposed', that the earths-, iisajr bo ^ 
forsBod or eeiierated in-plants by the vegetative pro- 
yet,1in ordinary circumstances, they draw the miM- ceaa; but toe/dMits alleged, in support of this opinion 
rinls of their food from ti)e earth. In 'an inquiry, are, not ■ttflicieDt]y,|»eeiai&' W^e, therefore, it it 
therefore, into the nutrition and growth of plan^ m admitted^ that-earm are, carried. into plants, and, in 
have to consider the nature- ana properties of aoils, certain tribes^reiMar fadgely Jnt^ Uie composition of 
which afford them hnbitotioa nod natnment-^eab- : some of thair texturSf, wo bave-oo eviMOce that 
sorption of this ritttriafOiit and Ha conveyance through they^ contribute directly td notritioii, or form an ea- 
tlie vesiels-i-the ohantea of quality it eaperienees in sential element in the dompoa^ion of .vegetable mat- 
its Oourae, aq -ha to 8t it fbroutrition^tlie a^ts io> ter. <Their use in affiirding' mption or.habitatkm to 
quired fot^cf these changes, nod ne^de in which vegetables is sufficiently obvious t end the tempern- 
tbey net-Mmd lasdy,thcmaiuiK<&t'whm this nutri- tii[^.and moisture of. the soil, will qlso depend much 
‘ ^ ■* — ' — '* on 'tbehr. kinds, proportions, and intermiature. 


ent matter, after ha^g undergone ita- destined 
changes, ia apjplied to mOHsh and augment thepiant 
^he aoils in wbieffi ]ptahts grow are conaposed of 
organised .opd InOrganic mgttem in various propor- 
tions. Oj^iw^nio substances, the earthrwhieh pre- 
vail most Wrilij^;alttmina, and iime. Widt-these - 
earths, magnesia and Certain metallic oxides,- parti, 
cularly that of iron, are often met with. To these 
we may add alkaline matter, and animal and v^getaUc 
substances in ^flerent stages of decomposition and 
mixture. According to the proportions ia.whioh these 
mineral and organized remains are present and blend- 
ed togetUr, the aoH will vary g^tlr in tOxtura, in 
its prOt>CT^ of retaining heat and molsture/kbd in ita 
degree of fertility. To say, howCvCr, what- mixture 
of substances constitutpi the most perfect soil would 
be very difficult: fbr libt only does climate greatly 
modify thoAatural condition ofeoiis, butplntttt them- 
selves exhibit the grektett diverrity of choice or -lik- 
ing in this respect. Hence it is, that the sril and 
climatf best suited to one plant, are ill adapted or 
unsuited to another ; and that every paM of the earth's 
surface, in, which heat and moisture sufficient to sus- 
tain vegetation are presuat, is more or less 
with its a|}propriate speidet of plants. 

In consii 

different 


nsideiiog phjsiolofficAlly the taei if brich the 
( ingredients of boTIs serve in vegetationt ve 


Together with the- eatths^i ob^id^ showsp 

that.sulphurp'jphoBpberns/'sima iiietalHdf oxidesp and 
partioufairlydfkaline naalter, exist in . plants. Cer- 
tain ealioe siibsUDcea indeed, necestary to fe- 
getation. Marine plants i^gulsh in a soil destitute 
of eominon salt# and it is jeell known, tbnt potash 
forma a large ^o^on of the IncombustibW matter of 
land vegetables^ and Is especially aboadant in the 
leaves; De Saussure found j>hoBphaie of lime in 
every plant hn anelysede Certain plants throve well 
onlv in soils contaiiUDg*iiitrates of lime or potash ; 
and sulphate Of Jimp or gypsum accelerated much 
the^growth of lucerne and trefoiL ;‘lliese saline in- 
gredients arp highly useful, and the aUcklis, in parti- 
cular, teem necMtary to the. due perfection of the 
vegetative process ; bu^^as the elenients of these 
substances do. not ' form, >0 neoenary constituent of 
the. vegetable' .fibre, they cannot be ceosidered as an 
essMtfal part f^vibe food . of plaota-. Perhaps they 
may be regarded as. condimenlij wbipb aid in the 
prooesi of assimilaiioD t and, as, will appear, they are 
otherwise highly useful in thb.vagetabie-ecoDomy. 

With regard to thn arganiaad Temalna, ,Wjbich form 
so iai^ a portion or ;tlle'iooit fertile coib, they are 
not only solidrlein watergi Ulm An ^othee^^p^^ 

but are-compoaed of tbesanoi^ldl^Mvdi^lsm 

a# ' 


must bear Tri mind that certain chemical elements v .substanoa* M. Be' fianssurb found pure 'vegetable 
seem oMontisl to the coiistitutioD of vegeuble qMt- mould to yNri8,'by,'distUlBtioq, producte similar to 

those of the.uDoecayed wood from which it had been 
foiiDetLMUffi|pil^'iebi«flyTfeom‘itb^'-q^^ a 
larger |iil^edSiwi-.of oharcoai and zotee. Milrte. Wa* 
ter Aiamved-B portien ef -this' moidd, and when de- 


ter : while others, though present and highly os^, 
are not so indispensably necbssaiT* Thoi-we have 
seen, that the vegetable su^nces, gum, sterch, and 
sugar, are composed essentially of oxygen, bydromn, 
and carbon ; and that woody fibre, when freed from 
all adventitiqus mlitter, is round to be eemposed of 
the same elements, united nearly in the same propor- 
tions. Ho.w, conmerlng woody fibre as the botis of 
the vegetable orgaps, iind as formed, in gerihinatioa, 
direcUy from die ftSciSa of the teed, and probably 
the water in which lt:.is tOssiSeed; we may presume, 
that, the elements .which' thus ’'cdm^ii'recula, water 
and woody are ^'e kriie'ecnaiituentt Of vegeta- 
ble matter. ’ . 

Ai certain kirma of vejptaMe matter, which .op- 
to abimal aubstance, azote, however, is a ' 
' ingredieid. In other Idnds^ the vegCtaUtt 
nart^ce*' of ths eenhy.taatariiiB, 

^ ^R^dp .Ume a|^ allMiaere -abundeiif in 
certaiii planis; bVt hs 'sveh -'mibattibcee eftn %Map 
plants only in a statO't^sblitlfioih, tbe’eiMhe taet wlA 
u vegetables may nof, says De Saussure, dej^d to 



prived ipf-;dusi.solHhle portion,- the residuq, though 
unalterfm'ia appearance, dM^.spl^ort the growth 
of plasti co'irmi'as bsform 1)liojmirt 'thus'diBsolT- 
ed hy..watar exiHbited'4b« pro ewtm of ootnMivt, 
— a prineiple fouhd ia tbe^sop, 'jPMrapeeialljr in the 
barkiff plwta i .Beneevlttapimini; that decayed ve- 
gctahie.fMftter,^.am)'|fae, swiNMnsy. he aold. of animal 
remains, ..ls>noe'tiftfy..cpny^[Md.ffito plants, d>ut, being 
-ibrmedmf the sanmoioffients as fhe 'fiifpg. plant, may 
he - eoneffivedr to. ftuiiiiJir'tagteitiSs neeetaary to its 
growth.- ... ;• { ■ 

But h) .all. stffile adkj^ed hi pegitttthMt, water is a 
me ce ttp iy ingredfattV wfitfihfr; whii^arded merely 
as i^tmlc for.'thsj'peiirqmeeeiiidS^ labtiaiiees, 
or ar forshing itself a'piittdott;of.dWB food of plants. 


,'BoyIe, Bon- 


^To'ttie expmimenta I . 

'iieit' Dtt.Hai»ri,taiid.Braidbaiift^-'<Miidia!g -to prove 
that water alone afibrds; mttdawnt to ptantt, it haa 


vpgatdJ* bem obJaete4f tiMt die^«tbef Mplflyad, though 
Phjiid^. appurent]^ liotet beU {» Mlntiw bot|i Mf U(]r uad 

line ontten; but, unhpi #UM|>g(MO tbaae mUtet* 
oouTortiblu i/iato oxygW, hydrog^ md <iatbo»<<»i()M 
only uiMittinl eiannott of Tegetnblot— ^ IxunMO- 
of theie earths and salts in 4ba water eenid not sup* 
ply the elements reqvdnd ibr the pruduetioa of v^h 
getable matter. Ifytiii the other hmt’vith SttnHa- 
mel and De Saussure^ «t» suppose winter, thou^ not 
decomposed, t»loee !t* duiday, and beeoeaa need in 
vegetables, thattwwhavaatauae’tirooftlieelanimits 
of woody fibre, oombihad, too, io that- pnsBortion 
which the ex^ierimenu of Gay Lussac ahq Thenard 
exhibit them as bidding in tfao ooQpositkm of vwge« 
table substance. « J , 

Of the so]Ai«e of thootbed eimnent, .«arboli».-it la 
not less diiSw^t to iqp^ak. Itif an ingfwdient of vw. 
getable mould, and of the carbonic aeid carried into 
plants with the si^i, eithar in a flree state, or in cons* 
binatton with alkaline natter t so that, by ibese 
meaus, it is pretty largelyeiupplied to plants. On the 
other hand, M. Hassenfratc endeavoured to show 
that plants whieb vegetated in the open air by the 
aid of pure water, ymded, on anidysia, leM carbim 
than the seeds or bulbs from whieb,tbey had sprung. 
M. De Saussure obtaiqpd aknilar tatahs «ma mt 
analysed plants that had grown in pure w«ler, and in 
a place weakly fllumioated ; but wfaea they grew un* 
der the direct influence of light, then the proportion 
of carbon In the plant naany doubled that in the 
seed. This carbon M. Oe Saussuie supposes to be 
derived from that dweomporitioQ of owbonlc add 
which is carried on the leaves <of pISnts growing 
in sunshine. Admitting this to be the fact, we auy 
perhaps regard the carbon thus depodtsd in tlieleaf 
as contributing rather to the formation of the inflam* 
mable pro^eta of the pl|^ than aa undergoing wst* 
milaltcM, and being applied to the production of new 
vegetable sutetance. And hence, « will afterwards 
be shown, punts wbieh grow in darkness net only 
contain IcsacKben'jflii^lwose Which gtoiv w JUti 
but are at the same thah dastiknte df thnae iuflaSa* 
mable ingredientt wMoh plants in light 

possess. 

Beside d|»igarth and ttater, the ain aho hi^een 
supposed toWbrolsh food to pian|s< ThM- pfaMl ob* 
tain moisture ftwrn flie air wQi not be denim i and in 
as far as water is concerned in ««|etabla nnlipMdn, 
the moisture thus obtained assy oontabnte to vege- 
table growth. But they have also been suppoted tp 
derive caibon fr<M%M etmoaphere, by; decomposing 
Its catbonin aoMli^ jnSen, however, the atin«a|Anra 
contaios less flien part of> carbonic- nciaKas, 

the portion of that gaa deconqMsdd by plaofa in Ibe 
open air must, evan in sunahine, be aemssarily ym 
small, and the fpuntiijr ef.cnrbno tiHie, obtained U 
probably much encemlM by that esdSnually given off 
by plante to unita wifll^ oxygen gaa Qf flie atmo- 
sphere, through evmy Mriod of active ipgeMUioD. 
M. De Crell, indeed, dahniing ihh carbon wat nsnld 
be afforded by thbatafoapbisi* joanlhlient to anemmt 
for the edition of tilNt substance which planU, dub* 
mg their growth, receive, vqmi led M auppose they 
possessed the power of fbnwg carbon by thd nkl <n 
water, air, and light | and M. Biaoonnol baa main* 
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tabud that vngcigbici flpd In pure water metj thing VmiiUs 
necessary for uiem to amimilate ; that mould and me- ^W wjgjg* 
ntni|p yield no uttrimCnt j and that eAths, alkalis, me* ''*'*V*^ 
talA suiphar, phosphorot,^ai^ nbarcool, are developed 
from water, qy the Otganic'powera of plants assuted 
by stdas lyhK " 

** J^ol the experimmUb” amSir Humpbiy Davy, 

'* in which it is said tbak Wulies, metallic oxides, 
andicaiths, may be fbraiied Cnm^air and watqe alone 
in-iRWesves of vegetatioB, have beati alwsyf made 
in anjaempiwive manner: for distilled water may 
con^in both aalmgand mctallio unpregnatioas : and 
the imn ctmosjaterl abnost oonstantiy b«i^ in,mecba* 

nlcai auspensfla sCM wibstimtPAof various kinds. 

The apMmuwba ef M. Brac^met,^ bn^adds, •• ore 
rendcrad of iittie asattin MMquanee «C these dr- 
ctgnslanecs. In the pate case of vfgetatien in which 
the ftee'atmnqifaereb in o|a«xperimPn|ts, Was cxelud* 
ed, aha sae^ grew in white wmd, wbjdid^tated to 
hare been .^nfied by washing in asa^tmPM: but ■ 
such a process wss ^uff cient to derive it of S|ib • 
staones which might afford carbon, nr various iaflam* 
maUe mattem* 

In the common prooewes of nature, ** continues 
thia illttstrioui cheiniiiih all the products of living 
beings' may be eatily conceived to be elicited from 
known ■eombinatinna of matter. The compnunds of 
iron, of tiM)<;albaliea and earths with mlnerm hdids, 
generally abound in soils. From the decomposiUpn 
of basaltic, porpbyritic, and moUic rocks, thems^is 
a constant supply of earthy, ukohue, and ^rrugi- 
nous materials to the surface of tiw earth. In the 
sap Of all plants tbst have been examined, certain 
neutro-taUne compounds, contianing potatii, soda, or 
iron, have been found. From punts they p^ap be 
supplied to animala; end the chemical tendeni^ of 
orgaqkwtion seems to be ratiier to combine sub- 
BCences into more complicated and diversified ar- 
rangements, than to reduce them into simple ele- 
ments." (FAil, ZVanr. ISQfi.) To these views of 
the economy of living beings, we yield our cordial 
assent, and bold them to be not less consistent with 
the lUMt advanced state of chemical scfonce, tlian 
withm justest conoeptioos we con form of the va- 
rying structure and powers of oiganic beings. 

Ant. lln^Qfthe Cdttrte ^the Sap^ and tks Cautet 
gf Ut Motion. 

In tihe warmer regions of the earth, the sap flows, 
in certain plants, mrougb the whole year; but m • 
more temperate climes the functions of vegetables are 
suspendea during the winter season. Early in spring, 
however, it begins to rise in trees, and continues daily 
to ascend till it wacbet the extremities of thebrandbas. 

This sap is absorbed from the soil by the extremi- 
ties of w capillary rootiojts, *nd conywiiid upwards 
tiiroug^ the vessels of the root to the truhk. In iu 
ascent it rises only throi^ thsr wocdi for, at this 
early period, no sap is found in the bark, nor be- 
tween it aqd the wood, nor in the pith. (§ IS.) This 
ris# of tim sap ooeors offoro tbo buds have shot forth 
into I m tves s and. as no outlet fqr its escape by tran- 
spithWm tbw l|xi*t*» it 'i*^ or falls in the vessels 
id which h is contained aoeording to the tempetn- 
tare of the atmosphere. If at this period of its flow. 
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Vegetable its coafsf, ih certain trees, be intercepted, by ^iterc- 
rhynuit^y. jj^g vessels of the trunk in any part, it issues 
fortb, and may be collected for exatbination. '* In 
this way the vine, the birch, and Sugar^kdapte, yield 
sapy or bleed, as it is called^ ve^ abondiuitly. 
They bleed also from the extremity of a cut bmen, 
if the experiment be made' Sufficiently late in the 
season, but still 6{/brs the' appearance or the leaves. 

Earty in February, befort the sap began to flow, 
Dr Walker tbadfl several Ihcisibm, at diffi^etii 
heights, in i IMrch liee/ln iorrder to obimm its mi> 
tibn. Nq 'sap 'was visible at the lowest incisiUn in 
the trunk till the tempetatuiie of^e atmosphere 
rose to in the shade : after ' Which, as the teofpe- 
rature augmented, ilie sap continued daily to rise. 
When the highest mcimn in the trunk, at the height 
of thirty feet, filed, the thermometer was at 58®; 
and, when' the' 'tree bled, not only flrotif tfieilncisions 
in its ti?^, but from every cut extspUa!!^ of its 
branch^ "it Wlss at 56®. During the whole oxperi* 
ment, when the temperature .‘^os nearly the* same, 
the sap continued nearly Stationary, ^rising again, 
as the temperature rose, just like the fluid fn a ther- 
mometer. jr'o the ciit extranity of a vibe branch. 
Dr Hales, id ^tho breeding skasovi, cemented long 
glass tubes^ so ftiat he could res^ily obderva the 
mo^rnents of the sap. Tiitd thdi^e tutmS it Would 
^se^'many feet through the mOrning aflter the sun 
was lip; out while In this rlshig state, if there was a 
cmd wind, 'or the iliin wSs clouded, the sap would 
immediately subside, at the rate of an inch m a mi- 
nute, fqsf severirf inches: But as SOda as the sun* 
beams broke 6u^ again, the sap would immediately 
return to Us rising state, just- as liqilor In a ther- 
mometer iiies and falls, says Dr HaleS/with the fd- 
ternatibnifi of heat acid cold. 

To ascertain tbe force add telocity of tho sap's 
motion at this season, Dr Hales made many expe- 
riments. , He fbund it to rise in glass idbes at the 
rate, sometimes, of an inch In three 'tninxites, and to 
attain the height of more than 80 feet. In oAer ex- 
periments, it exerted a fortm sufficient to sustain a 
column of mercury ai the freight of 38 indbes— .a 
force, says he, five times gfeater than that of the 
blood in the cryral artery of a horse. In the chief 
bleeding season, the sap .contihifed to rise by night 
and by doy, but more in the day, and most of all in 
the greatest heat of the day s and i^en sun 
shone hot upon the vine, a continued series of air-bub- 
bles rose through the sapyio ostd'make a Ihrgf froth 
on its top. ^ . 

Such are Win pheodmena exhibited by the rising . 
sap hrfore the appearaned of the leaves : When tb^ 
have shot forth, a great ' change is observed in its ' 
movements. It stiU^ frowever, cohfeiaues /to rise 
through the trunks but If ithe wood be now pierped, 

? iOne of it flows out, as it 4id in the blepding drilion. 
a the excellent experiment of Dr Walker, already 
referred to, the bii?^ tree continued to filiM feom 
the ' 5th of 'Marah to .the 84th of AprS, iraich 
jH^ay it bled .febtt) eveiy incjlridn ia itii tUdik, imd . 
'^veiy^cut exlrpukiiy. ofril^ bifliij^es. ;^dth 

of April', vernatidh Of! tMirao{f m^iat tfliej^ng 
leaves shot forth. As they advfmced; the 'filcedihg 
gradually lessened, till at length, on the 10th of 
May, when the leaves were fully expanded, all tbe 


incisions, siye Dr Wtlker, wbjkli had yielded sap so VegsuMs 
freely were .every where dr^ v and Oiis, not from fhydowgy. 
evaporation by the leaves, hut from a general difili-^*v-^ 
lieQ of the sap, from the wodd thr'oiigh the bark at 
Uiat seasen. In conlTor^ity with these observations. 

Dr iitles remarks, that^ ptter the appearance of the 
leaves, thb bark, . which wps befere dry and adhered 
to the Wbod, hecoiifeft Inhiteated with up, and sepa* 
rates easily.. ]$vbb ttfttir (be: bark baa^'tlius been 
firought to separate fedbt the WObd in a young tree 
full of sap, if all (he leaves, ' says Du, Hatnel, be 
Ofl*, the barkj {h.tWn'deyi^.iri.U again adhere 
Id the Wood, and cbntiniae to do so ftirough the win- 
ter. ' These faott 'distioctly prove that, after the 
leaves have sprung forth, the sap of plants is no 
longer confinra to Ab kiood, but fim^lts way into 
the bark; and We hbvenext to trace* its route into 
that texture. , 

MM. Do la Balsto add Bonnet traced the sap of 

Dti from the extremities of the roots into the 

ves and Jlowere; and When the plaints were set in 
coldured irquars, the fluid waS seen to pass from 
(he vessels of the loaf iblo its^^o^llnlar tissue, and 
the bark, of the petiole afteiVatas to become tinged. 

The communication thiis established between the 
wood and the bark, M. Bonnet , considered to occur 
in tbe extreme ramifickiioas of the< leaf,' where, as 
ho supposed, tbe ligneous and cortical vessels mu- 
tually anastomose. . In a plant of Euphorbia, set In 
a coioured liquor, Dr Darwin observed the fluid to 
rtin along die inner ring of vessels Hi the petiole to 
the upper surface of the while on iu under 
aide, bwbito fluid, was seen tis return from the ex- 
tremities of.^e same l^imd tb descend, by the 
exterior ring>f ressOls in m petiole, into the bark. 

In similar experinlients. on the branch, Mr 
Enight followed the reeutping fluid .through the 
hvkybj the vessel of wItTch It immed to be con- 
veyed to tbe robu." , These fkets i^lrahat the sap, 
which is observed in> the Mtk^ have 

sprung forth^geUintolfraXtaxtiweliylm 
those 01 ^ 0 . . * 

The leav^^ which thUs form the organs of com- 
munieatjon b^^een the wood and tbn.tok, not only 
varjy^ eiptm of the scp,. bui;grea^^ influence its 
momn. Bhfore thei^ an^ranoet . fio hntural outlet 
/ for'Its.esbhpe ex^ed, qhd H^tbererere rose, continu- 
ed i/lariOBary, or fell in the same- veaseh, chiefly ac- 
to variaitloos ! But when the 

leaves are developed, a lar^' fi^bn Of , t|{e sap, in 
^ its pamge through .thUlii,, is .off, by trapspira- 
Ifeo, aihd the is the bark ; 

•ottat^hy 'those mean.s,.^|lto^ 1 ^OS•Sll/ 0 f the tree are 
emptied, Bg/i put. 

portiuba of flui&. .^Ittiea Iiiun(k'iabebr4inglyi that 
Suopuidtod bfiuschei. of. ttfiMiirhUi. y^e furnished 
;iritir lehvOtt, apd/see^ .pf Water, attracted 

■ ftrom fifteen tb thiirl^ioui^^ in the course 

of theday; which the 

lahf^ had bei^^ .in the same 

' Ihne and clrcubm^^ 0$^ ;fribl!e than one ounce. 

&iike diannai^ >.«;mm^ Wli)oh was perspir- 
abiindhntiy W ^ once tq yield 

'imp .feom; its stem, wHfih' cbt lover . the leaves. 

He found a!So that Un^utated branches, when plung- 
ed in water, imbibed from the small end to the great 



n 

v^aMb end M w«|l as in the opposita 4>raBtia|i ; that they 
Vhjmiafff. algo arbw dMpttved «f tb«fr rat «ot 
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IfihtvllpuiH^ of tbh sap, where the direct pasttm Vq^tubb 
had been seTend tMtca btercepte^ In these otM, l^l*bber 
na moisture cotud, at any timCj be tether teen or 
mtdrkfaitaoding mifch fluid was pasting by, because 
tn stem, above the yapib ^tas m a strongly attract* 
idg aute to ilbpply the great perspiration of the 
leaveft Mr Knight made tipuiar incisions on the 
opposite sides of apple branches during the winter 
season; yet, through these branches, tra sap flow* 
ed In tqpri^ and pi^ed diebitds as utna). 

F^bm toe facta stated above, i( appears, tlmt, ie- 
^ thp period of rematipa, temperature is the 


when stripped nf their leaves r aitd thgt th<^ tteuld 
imbibe *ater ftom their smafl cot uxfremity, trhile 
still attached to the trunlc. Hence it appears, ritat, 
after the period of verpatipii, the £i||r of the sap 
is promoted chiefly by penpiestujn ftmo fhe leaves : 
and, tbeiwfore, if the wves lie remevedi, or riieir 
perspiration countemdtedl by e cold and hun^ at- 
mosphere, then, 4s' |Ialee|!htpd by ekperim^, the 
attraction of fluid by thd li^vaiMris it prdpntiObally 
diminished. 

To fiod the flareh hud vtdecity iritb which the s^ 
moved in this more advbueed stage cf vegetatioit, Or 
Holes cemented branehm of trees, furnished irith 
leaves, in ^ais tubes flUed with watsr,,and then set ffae 
lower end «f4be tube jh a VeSsri of mercury. As the 
water was attracted by the bnuclr, the merduty tfipe 
into the tube, in one mstaoce to the height of tirclve 
inches in seven minutes. ' When the mercury bad 
reached its greatest hei^t, U would hold to Ij^t 
height for several hours ui a warm sunshine, wt^ 
favoured peispiration Fam the leaves; but e# the 
sun declined ov set, pempiratiUn deoreatled, and jtbe 
mercury ceased* to rim. Su great at this aeasop is 
the attractive force of the leaves, shat if a notch be 
cut in the trunk pf a tree through which the sap is 
rapidly flowiiw. Vet will Ijbe noteii remain diy ;** be- 
cause,” says Hai^ the attraction of the peri^r- 
ing leaves is much greater than the ibree of trurion 
from the ctdumn ot water.” By other experiments 
he ascertained, that^ vdien once the o io Uo ii a of the 
sap have been btorabt under the dotnimen of the 
leaves, the sap-vesseu Of the root no longer pomeis 
the same power of foromg the sap upward, aa.they 
did in the ihedbq^ seashn ; but so leng as the leaves 
throw off thp tbe roots mare or lew abundantly 
attract freth supplies «^it from the earth. 


dbief agunt in promoting the flow of the sap ; and 
thati>««r th4|> period, iM brearesais aided pritici- 
pmiy by perspiratioik from ^ Iwyes. There must, 
noweftr, exist in the plant im^f some oonditJon or 
struetnrn whiqb fyvours fpo’ operftion of these 
agents. At dHtoent per^, dirarent canses have 
bMoattignadfQr theaaeentoftfaeaap. Itbaabeen 
anppoied to exist in the stetp of vepa mr. end its 
ascent been aaeribed to its Itivi^ ; ddietwiuve aUri- 
butad its riae to some imsginea actum of the $pinl 
VemoU I others to tormentation, or to the melanism 
of.Valvim; andothmatoapoferofeontraotionand 
dilatation in She yessahv or to eipillary attract 
Of thfSe aUa|cfl CfniMS. riia two last alone deserve 
partletdmr notice. Thai a oOntraCtQe power, deriv- 
ed irom a vital source, is not neceaiara to thamption 
of the si^ in piairtib seems certain from the act oi 
the ready tranatmaskn of fluids tbrougb dead vmc* 
tables. Even tbe dissevered rarticlct of vegetabfes, 
as the ashes of wood, were round by Hales capable 
of atttaetlng water with a force nearly edoe} to living 
otganiatid structures. From these and other ^octs, 
he ecMUidered the nefaof the to be produped by 
capiliaty attraction, aided by temperatune, and es* 
pecially by pe^rspiration from the leares.' " For, wito- 
out penpir**(*»* the sap,” says be, "must necewari- 
ly stagnate, tootwithstandiBg the vessels are to curi- 

7 I* sa ?.• 


In these varieus mottona of the sap, both before ty stagnate, noiwitnaijmaiqg tne vessels are to qun- 
and aftert^blbeding season. Or Hales atewtatned ouaiy gdiqfited, by their exceeding finenem, to tabe 
that thO'tt^^aVirend no variation in itt dhnen- tho at? to gram heights m 0 reciprooal proptotipn 
sioDS : y^ v^umioverdwvained, thn stem very tensi- to thair very mionte diametem.'* 
bly dilated, apd when tbe weather agaia haoamsdry, Tbe force of papiUwy mb^action, when thus aided 

it subsided as much- “ This showt,^)beadda, " that by mrararation, is atrdtingly illustrated by 
the sap, in ^ stages of vegetation,^ coaled ip its 
proper vMWpi, and doft ntt oonfuapdly Mfmie 
every intototiee of rite atnm, aa too rain does, and 
thereby dilaUrlt." Du Hamel also nptieed tom al- 
teronte aiqtmeobmioa and dimtonfroa la too aiie of 
trees; under toe Mteebt sintes of « humid nd dry 

^dii^fScnlar nsomto tomeJs.^ In 
certain drptiMipnMlbt, a Mtonri oaodon of toi .lap> 

Dr Hdal cqt %r iarco gm in tbs btonebea of 
different toeei/ito iavn*a toches d«tofa each 
ouu enrijnd dAmi to tbs pin, pnd 


poildoth to too tow ftotta of toe com- 
pass. lftheewbetoch«»^anp«ita^Md 
immersed in watto} toqr letotoM toet by Aeir 
extremitiet ; bw oet-.so hbn^tty m batore* and 
continued to, give .off IVady toew leaeoa i if 
they remained aitoobed such gws 

were made to toetto boto too leaves and flrait of .toe ' 
branch flouritood as wdlw these on otoer hrantoei 
of toe same trfm-provtng, aays Hales, » very ficee 


.anexperi- 

menf of Prefewer Lasliel be, found that too attrac- 
tive force, exmtod by the aery flue pores of a thin 
ludlov bto of eartoenware, from which wator was 
conriOnally avaporetoig> tra* more than aufficient to 
xupport a load of mercury, in p tubf attached to the 
huh egaal to that cf 40Q inebea qt watar, or a co- 
lumn irf S4 toot of tontdoid. He esrifoates the dia- 
meters of toe pores in toe ball at the 10,000dtli 
part of pn tod>, pndsuppoaap the pores in toe leaves 
of plants to possess nesrly the same dimeinons. 
'* An fast, toereforp," si^ahe, “as their humify is 
mtopled into the atmosphere, it is ennstpatly stmP"^ 
by toe esceot of sap mim to* inQts.‘‘T-(£fe»i. Naf 
mi.P-888,fl2to) ■ 

Still, however, though t^ffpitoUT attraction, when 
aided by ptosphcMop ^wm..Ae leaves, may exeit 
gnsat intos^o ever too.mctjum of tbe sap, u is yet 
pr^SNe toa^ t<W|0 powpe or pngierty, inherent in 
top *■ /h liitotff cigsn, psagto its acuon, The 
.wtecfe effect of beat in prompting the flow of toe jap 
to toe bleedtog season, ana of cold in retarding it. 
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Vcfietoblc seemB to be more connected with some 1iTin|[pro» 
**J*JJ*^W* perty in the vessels, than with their pow^ri as Ample 
capillary tubes. If this heat be supposed to dilate 
the eeSsels^ it ought to check capillary action^ aifd 
cbld^ by diminishing their diameters, ought to in- 
crease It : but the results aflbrded are exact]}* the 
reverse of these. If a capillary tube/' says Dr 
Thomson, ** be taken of such a bore that a fluid will 
rise in it six inches ; and if, after the fluid has riitoii 
to Its greatest height, the tube be broken short three 
inches from the bottom, none of the liquid in the^ 
^der half flows over.*' — ** But if we cut a plant, the 
Euphorbia pephSt for instance, in two places, so as to 
separate a portion of the Stem from the rest, thi 
milky juice of that plant flows out at both ends so 
completel^r, that if ^ afterwards we cut the po/tion of 
the stem iu the middle, no juice whatever appears. 
Now, the diameter of tb^e vessels is so small, that, 
if it were tp continue unaltered, the capillary attrac- 
tion wouhl be more than sufficient to rettfn their 
contents, and consequently not a droj^ yroilldi flow 
out. Since, however, the liquid escapes, it 
must be driven out forcibly, and consequent^ the 
▼essels must contract."«-(Syifem qf Ciemist^f VoU 
IV,) From simflor experiidenu, Du Hamel inforred 
that the proper juice'* is forced out by n contrac- 
tion of the vessels that contain It. 

A n T. II I.-— 0/ the Qualities^/' the Sap, aadihe Changet 
it undergoes in the Leaioesjrom the Agencg qf*ihe 
Air. 

Having said so much of the motion of the sap, and 
of the powers by which it is accomplished, let us 
next direct our attention to its qudHttes. If collect- 
ed during the bleeding season, it is 'almost without 
taste, but sometimes a little sweet. It ordinarily 
yieldis, by evaporation, only a little mucilage, but 
that of the maple of Canada is said, ^ Du Tliunel, 
to aflbrd nearly 5 per cent, of sugar. eap of the 
olm ( Vtmus campestrts) was examined by M. Vau- 
quelin at successive periods of vegetation. In his first 
analysis he found 1039 parts of it to consist of 
1087*904 water and volatile matter; 

9*840 acetate of potass ; 

1.060 vegetable matter; 

0*T96 carbonate of lime. 

At a later period, the vegetable matter was in greater 
quantity, and the saline ingredients had dimilushed ; 
and, at a period vtill later, these changep were still 
more evident. Other saps were analyse, and found 
to possess similar ingredients; and some odiers in 
addition. The sap of the beech contained gallic 
acid and tannip ; and that of the birch, sogaV, and 
acecites of alum and lime. The sap of the vine, 
examined by Dr Prout, resembled river water in ap- 
pearance and sp^ific gravity, but was sweetish to 
the taste. It yielded, by bv^oratioiK a minute 
portion of residuum, conusting or a peculiar vegetable 
matter and carbonate offline. 

^.Tbe increase of v^etable matter observM in the 
as the season advances, suggests Ore idea that it 
becomes mixed with matter previously deposited in 
the tree. This idee oceorred Sp MaJid^t|,vgo opa- 
sldered the sap, as It vote throt^ tm voseiJai, to be 
partly deposit^ in the cells, where tt Underwent 


changes whitdi fiifcd it for sqppfyfng the first imtri- vssstshic 
mentto the young buds and tender leaves.* A sfani- ^yd dhgf. 
lar opiiiiOh was held by Darwin, who also regarded 
the sweet Jutees found in oertaib roots, and in tbe 
knots and stems of some of the grasses, tp serve 
the same purpole. From finding the specific gravity 
of the sap to increase as it rose higher in the tree, 
and the atburnum of a tree, felled in winter, to be 
heavier than in htiher Seasons, Mt Knight alsb sup- 
posed a deposition of nnbrient matter to be made in 
the alburnum, through the latter part of summer and 
autumn ; so as to be ready to mix with the sap in the 
following spring, and afibru nourishment to the buds 
and leaves. Hence, we may consider the young 
bud, like the embryo of the seed, to draw its first 
nutriment firom matter previously secreted, and in 
part deposited in cells, and afterwarfb reabsorbed 
and applied to its destined ^hse. 

The bud» thus nourished In its early growth by 
the ascending sap, is more or less rapidly developed, 
and tbe tree soon becomes clothed with leaves. Of 
the chadgetein the motion of the sap when vernation 
occurs, we haAle already spoken, and have now to 
describe Others which aitt eSbeted in the qualities of 
that fluid. The first action of the leaves upon the 
sap is to throw Off a large portion of it. The insen- 
rible perspiration of plants has been particularly in- 
vektigalea by Drs Woodward aud Hales, and by 
MM. Bonnet and Guhttard. Woodward found that a 
sprig of mint, weighing only 87 grains, imbibed, in 
sCventyrSeven days, 8558 grains of water : yet its 
weight was increased only 15 grains; and it must 
therefore have given off ih that time 354$ grains of 
fluid. Hales calculated that a son-flower, tbe area 
of the surface. of which abpve ground was equal to 
561 fl square inches, gave off, by perspiration, in a 
wgrm dry day, abohi 80 ounces of flUiu. In a warm 
d iy n^ht, without dew, it exhaled only three ounces. 

When the dew was sensible, there was no perspira- 
tion; and when tbe dew was abundu^^or me night 
wet, then the weigfit of *i^he i&reased. 

The more succulent leaves pSifpIred^ttiim man those 
of firmer texture, and deciduous leaves more than 
those of hyerinmns. In plants of the same species, 
and plncUa un^ilar circumstances, perspiration is 

n or^onal to the extent of perspiring Surface : but 
L plants, cold and bunuony, more or less dimi- 
niih or entirely suspend this function, 

Tbe fluid thus penpired wqk c^keted by Hales 
as It issued ih»m the I^svbs 'tjf^iarious herbs and 
trees. The liquor in all Uor could 

he distioguisb any taste. It had 

nearly the speoific grnvityof WafiUv hot when ex- 

S osed to n hot aun it beksn fooner to putrify. M- 
^nebW nvapomtgd tfatT poiimhred flaid of a vine : 
the residuum consisleS Of mmute pordons of resi- 
nous and gummy m&Uer, and of carbonate and sul- 
phate offline^ vipicb bjj^dls^xtlemed to augment 
as vegetation procaededk ^ ? 

1^ the loss pf its Jpons aqueous/^arts, the propor- 
tigna of the remaimng (n||misOM the sap must 
be much dianged. Ora.t^llili^gij^, Du Hamel, and 
otherSf^hAve poiqn^ out^the gmat differences pro- 
duced in the Gonsisteiicei colour,'' odour, and taste 
of the sap during its transmission through the leaves, 
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—differenceg peciriiar to eoch ipocioi of^ pbnU* ond play their epecifip^brms. Air« therefore, ie essentia] Vi 
^ which have obtained for the sap, at ihU stage of ita to vegeution; but light, though necessary to the 

' movement, the appellation of Ptcmer Juice.’* It velopement of certain properties, is not essential to . 

is in this ** proper juice/* says Du mmel, that the the growth of plants. It will be convenient, there- 

narcotic power of the poppy, the corrosive quality fore, to consider the functions of the leaves, first, in 

of the fig, the diuretic virtue of the fir, and the pur- relation to air ; and, secondly, in relation to light, 

gative property of jalap, resides; and even the pe- The late Dr Priestley led the way in pointing out 
culiar products obtained from the sugar-cane and the nature of the changes which the air sufiers in 

maple arise probab^ from the intermixture of the vegetation ; but from not clearly ascertaining, at 

proper juice with the common sap : whence we may that early period, the composition of the air he em- 
infer that the virfue of plants resides prihmpally in ployed, nor ^thc extent of change it suffered, nor 
their proper juice.” ^ being Ailly aware of all the circumstances which 

It is difficult to collect these juices in a pure state, might vary his results, he arrived at contradictory 
Those which have been . examined difi'&r much in conclusions as to the effects which vegetation ulti- 
tteir chemical properties. In some of them, mucus mately prodqces in the air. On the whole, however, 
b the predominant ingredient, and such juices are be considered the atmosphere, when vitiated by 
generally mild and nutritious. Of the milky juices other processes,, to be. purified by the* growth of 
some are m(ld, others hot and acrid. From the pisints. Hb illustrious contemporary, Scheele, by 
** proper juice” of Euphorbia, M. Chaptal obtain- previously removing the cavbpnic acid from the foul 
ed, by the agency of chlorine, a white precipitate, air he employed, found that j^ants, by tb^vegeta- 
consisting of two parts resinous matter and one part tion, dther in sunshine or in shMe, consflSitly de- 
woody fibre. The juice of tlie Cnrica papaya^ a tree teriorated the air. Similar results, as to the deteri- 
tliat grows in Peru, yielded M- Vauquelio a sub- oration of the air, mil ordinary vegetation, were ob- 
stance very like the fibrihe of animal matter. From tained an many of the experiments of Ingenhousz, 
other juices, gums, resins, turpentines, balsam^tan- Senebbr, Woodhouse, and De Saussure ; and tb^ 
nin, sugar, and various other products, havebeen have since been extended and confirmed by Imr 
obtained : so that, in their sensible qualities, these EtKs in the work already referred to. By these ex- 
juices differ as much from each other as they do from periments, it is proved, that plants, like the seeds 
the common sap; but all of them appear to contain from which they hare sprung, require, in the atmo- 
a substance resembling id character the woody fibre, sphere In which they are set to grow, the presence of 

That the difference of quality observed ip the oxygen ^s; that, by their vegetation, they convert 
common sap and proper juices is effected chiefly in this gas into w equal bulk of carbonic acid gas; and 
the leaves, seems now to be generally admjltted. that the azotic portion of the air, as well in volume 
Some part of this difference is doubtless attributable as in composition, remains unaltered, 
to the concentration these juices experience from As the seed, id its germination, supplied carbon to 
the exhalation of so much water ; but a much larger unite with the oxygen of the atmosphere, so does the 
part is to be ascribed to the effects which result plant yield that element for the same purpose, dur- 
from the combined agency of light and air. That ing its I’egetation. Most vegetable substances, either 
air is essential to the Vegetative process, and that dead or living, solid or filuid, when placed in suitable 
the leaves of plants niore e«pecia1ly act on the air, circumstances as to heat and moisture, deteriorate 
are position^, long since ^ established by decisive eVi- the atmnsjphere by forming carbonic acid gas : and 
dcnce; ^t '{AysWogists are not yet agreed as to the experimenu of MM. Huber, Senebier, and De 
the nature and extent of this action; nor, cons^- Saussure, show, also, that, when all the oxygen of 
quently, as to the mode find degree iit which it af* the air lias been consumed, they still yield carbon to 
fects the vegetable fluids. This disco^ance appears unite with its other ingredient, so as to form car- 
lo us to ,hoif6 arisen partly from intperfect experi- buretted azotic gas; or, if hydrogen gas has been 
ment; and in part also from blending together two employed instead of azote, then carburetted hydro- 
actions performed bv the leaves, which, in their na- gen is formed. Neither, therefore, the living state 
ture, are quite distinct ; and which, though they of a plant, nor the presence of oxygen gas, is essen- 
Gommonly ^ oh together, may be easily separated, tial. to the separation of carbon from vegetable mat- 
and the peculiar,!^ specific resulu of each better ter; and we may, therefore, presume that its separa- 
observed and estfnbtcld. tion is owing not so much to any attractive force 

In the olrd'iaktV^lrcumstances of growtii, plants excited by the gas employed, as to some sponta- 
are exposed, at ine same ..time, both to light and neous change in the vegetable compound itself, 
air ; and each agent exerts dh them peculiar and spe- whereby its carbon is enabled to combine with the 
dfic effects. If deprited of air, when In a state of gases that surround *it, in the or^er of its affinity 
active vegetation, platiti not Only cOaie to grow, but lor them. In low temperatures, or when the plant 
soon die ; but the eXblusion of ligl^t is not follow- is fery dry, iu functions are more or less complcte- 
ed by suspension of |rowth,.and sdll leas by death, ly suspended, and the formation of carbonic acid is 
Hence, in favourable circuistabces as to heat and then pr(^ortionately reduced,; whiles on the con- 
moisture, plants odntidtia to vegetate cfven through trary, a vi^rous Oxerbise of the vegetative powers 
the night ; and are frequenUy seen to grow in sitda- gives rUe to a oorrespdndiog production of that gas. 
dons from whiqk light is wholly excluded. They In what slate or form the carbon exists, at the mo- 
then lose, however, many of their peculiar and more mint 6f its combination with elastic fluids, is not yet 
active properties ; but they augmenS in size, and dh- known ; bdl il is probably held In solution by watery 
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Vegetable aod acquires and retains its elastic statCi only while 
in union with a permanently elastic body. It may 
farther be asked^ in what part of the plant does this 
union of its carbon with the oxygen gas of the air 
take place ? and in what manner is it accomplished f 
In the living plant, it is chiefly by the leaf that car- 
bonic acid is formed. To discover the mode and 
place in which it occurs, we must take into view not 
merely the change prc^uced in the air, but the 
structure of the living organ by which that change 
is effected ; for it is only by combining a strict re- 
gard to anatomy with our chemical knowledge, that 
we can ever hope to arrive at true physiological con- 
clusions, and avoid the crude and fanciful notions 
that have too often usurped their name. 

The leaf, then, is formed of a vascular system, of 
cellular tMue, and of a cuticular covering that invests 
it on all sides. To this organ the sap is brought by 
vessels which spring from the alburnum or wood, 
and whipbi after forming several fasciculi in the pe- 
tiole, prebeed to the base of the leaf, and there, by 
thdir expansion and distributSon, produce a minutely 
reticulated structure. With these aap-vessels, pro* 
per vessels” are every where associated (§ 861), 
which appear to communioate with the sa^vessels, 
aod to convey the tap they receive into the inner 
bark. Grew considered vessels, which form 
the reticulations of the leaf, to be of the same 
size in every part, and never to inosculate or anas- 
tomose, except end to end, or fbouth to mouth, after 
they have come to their final distribution. Mal- 
pighi, on the other hand, believed them to anasto- 
mose in every paft (§ 8 and 9) *• ond, in regard to 
the minuter transverse fasciculi, given off!' from the 
longitudinal bundles, he has been followed by Mr 
Todd Thomson, who, however, though he considers 
them as distinct vessels, uniting with the longitu- 
dinal bundles in a singular manner," has never been 
able to determine whether there is any opening 
directly into the longitudinal vessel on which tbe ex- 
tremity of the transverse vessel is applied.” It is 
during the course of the sap, through the two orders 
of vessels in the leaf, that it nndergoes those changes 
in its properties which fit it for nutrition ; but whe- 
ther these changes are effected in the sap-vessels, or 
the proper” vessels, or partly in both, has not yet 
been determined. 

The minute- network formed by the vessels is 
everywhere filled up with cellular tissue, constituting 
the parenchyine of the leaf. Tbe cells of this tissue 
contain fluids derived from the neighbouring vessels, 
and are likewise the seat of the green colouring mat- 
ter. There must, therefore, be a ready communica- 
tion between the vesseJs and cells; and this many 
have supposed to be accomplished by the medium of 
pores in the sides both of she cells and vessels. But 
the best observers represent • the cells as close cavi- 
ties (§87 and 88)y having no visible communication 
with each ether. Were we even to admit tbe exist- 
ence of pores, we thouU find it difficuU to conceive 
bow the contents of the cells could be set in motion 
transmitted through iheir own sides, and those of 
the vessels also, so as to be conveyed and deposited 
in the several paru where growth takes, place, with 
all the regularity we actually observe To us no 
10 


other means occur of accomplishing these operations, Vcg^ble 
consistently with the integrity of the cellular struc- 
ture, than the exercise of those alternate functions of 
secretion and absorption, which, from so many other 
considerations, we have supposed to be carried on in 
every vegetating part of the plant. 

•The cuticular covering of the leaf is the organ 
through which, under different circumstances, the 
fluids that are exhaled and absorbed must pass ; and 
through which also both light and air exert their 
peculiar action on the. vegetable juices. The struc- 
ture of this organ has excited particular attention, 
and the opinions held concerning it have been de- 
tailed in § 1S8, drc. of our former article. It is 
there described as being composed of a proper cuti- 
cle, beneath which is a vascular network, the vessels 
of which, springing from tbe larger fi^iculi, form at 
various points an oval ring, § 1 4*8, from whence go off 
two or more radiating filaments, which terminate at 
the cuticle in an oval pore, more or less elongated. It 
is by the vascular filaments, which thus terminate at 
the»pores of the cuticle, that the exhalation of fluids 
is held to be 'pet formed ; and hence it is, that, in dif- 
ferent plants, this function is more or less abundant- 
ly Miried on, in proportion to the number of cuti- 
cuOT pores (§ 77) : and that plants, and parts of 
plants, which have' but few pores, perspire little, and 
those that are destitute of pores not at all. Precise- 
ly the same coincidence between the number of pores 
in leaves, and their power of absorbing fluids, has 
also been remarked ($71 and 72) : and we have else- 
where (§ 77 and 78) given reasons for coinciding in 
opinion with M. Decandollc, that the vascular pores, 
on the surfaces of the leaves and of porous stems, are 
the organs by which the functions both of exhalation 
and absorption are alternately carried on, according 
to the existing condition of dryness orJiumidity in 
tbe surrounding atmosphere. 

Beside the function of exhalation, it has lately 
been maintained by Mr Todd Thomson, who has be- 
stowed great attention on the structure of the leaf, 
that the pores are the organs by whicH the function 
of respiration in plants is performed. According to 
him, the pore is not a superficial aperture, but ** a 
shortcylindriGal tube, penetrating completely through 
the cutis and "terminating in a cul de sac, which is 
impressed into a vesicle that appears to communicate 
with the oblong cells immediately beneath the cutis. 

But although the aperture penetrates tbe cutis, 
there is no opening through tbe epidermis, which, 
on the contrary, enters 'intOi.tlle tubular part of the 
pore, and lines it throughoot/^^ifiiltfemfi/s of Botany^ 

Vol. I. p, 614.) In different the form of the 
porei of Its short tube, and of the vesicle beneath, 
are said to vary : but tbe cuticle or epidermis dips 
down and lines the cavity io dlK By the funnel- 
shaped pore above described, the air is said to be ad- 
mitted into the vesicle situated beneath it: and as 
this vesicleprobably communicates with the cuticular 
cells, which are* in (^nOrai filled with air, the aqueous 
contenu of tbe dells that form theparenchyme of 
the leaf, are 'thus brought into immediate contact 
with the atmosphere. p. 6S2 and 6:23.) 

If this account of the respiratory organs be re- 
ceived^ then we must suppose, that, in herbs, respi- 
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Vegetabld ration 18 cafried on by botb Bvir&cei of the leaveti hut 
Phyti o^ y , iteei, only by the under surface; for it is on 
^ ^ those surfaces respectively that pores are found. 
It can hardlyi however, be admitted that the exist- 
ence of pores is indispensable to the production of 
that chemical change in the air which constitutes 
respiration ; for, according to MM. Decandolle^and 
Kudolphi, § 151, &c., the petals of flowers, the cuticle 
of fleshy fruits, the tunics of seeds, the stems and leaves 
of etiolated plants, most of the lower tribes of vegeta- 
bles, and all roots and bulbs that grow beneath the 
soil, are alike destitute of pores i and yet the united 
experience of Priestley, Scheele, Ingenhousa, and 
De Saussure, bears testimony that Si these parts 
are capable of acting on die air like porous leaves. 
Mr Thomson, indeed, states that some of the lower 
tribes of veget^les, and certain etiolated leaves, are 
really furnished with pores; but even granting this 
to be the case, there still remain other parts of 
plants, which grow beneath the soil, and yet act 
upon the air, like porous parts that vegetate on the 
surface. Without denying, therefore, the probabi- 
lity that porous surfaces, such as Mr lliomson de- 
scribes, may favour the exercise of the respiratory 
function, we are compelled to admit that surfaces, 
not yet discovered to be porous, are capable of pro- 
ducing similar changes in the air. There ts also an 
anatomical difficulty in Mr Thomson’s view of this 
part of the respiratory function whidi we cannot 
readily get over ; for while he describes the epider- 
mis that lines the pore as having ** no opening in' 
any part, he seems to think that the air passes to and 
fro, not only through this epidermis, but also through 
the cells of the parenchyme, which Hooke and others, 
IVom actual experience, declare to be impervious to 
air. 

But whether, in porous leaves, the air enter the 
pores in order to be changed, or in leaves and parts 
not porous it be changed at their surface; or whe-. 
ther, by some unknown means, it permeate the cu^ 
tide, colls, and vessels, so as to act directly on the 
fluids they contaitt**-it seems certain that these fluids 
acquire the properties, which fit them for nutrition 
and growth, directly through the agency of the air. 
How then does the air act in producing such effects i 
No specific action can be ascribed to its azotic por- 
tion, since tlmt gas is not essential in vegetable re^* 
spiration; and when present, it neither suffers nor pro- 
duces any known clmge.^ Neither can we suppose 
the effects produced to. arise from the loss, of carbon, 
for were it proved tot . this carbon is extracted di- 
rectly fitom the jidowii contained in the vessels, ra- 
ther *tban aflbrdedby the fluids they exhale, still the 
quantity given off is too minute to be considered as 
Ule cause of such remarkable changes ; and it is 
more reasonable to believe that they proceed rather 
from something derived from the air, Chan from any- 


ingly been very generally ascribed to 4te combination 
of oxygen with the Juices of the plapt. Setting aside, 
however, the difficulty of conceiving h^w the oxygen 
can permeate the several textures of theleaf, so as to 
combine with these juices, it so happens, that the 
whole of that gas that disappears in vegeution ex- 


ists, not in the plant, but exterior to it, and in union VapniWt 
with the carbon afforded br the plant to forffi the 
carbonic acid gas produced in that process. Con- 
sequently, no part of the oxygen of the air can have . 

^ combined with the Juices of the plant ; and, there- 
' fore, as far as the air is concerned, nothing re- 
mains but the calorrc, extricated by the conversion 
of its oiQrgen gas into carbonic acid, to which these 
changes in the properties of the vegetable juices can 
be truly ascribed. How this caloric acts in the pro*, 
duction of these effects, we do not, at present, under- 
take to explain. 

Art. lV,—Ofth$ Mode in mhich the Prow Juice is 
apflied to ike PUrpom ofOrotein. 

It is only after the common sap has bieea duly 
changed in the leaf by the'^egenoy of the air that it 
is rendered fit for. the formation of vegetable matter* 

For this purpose, it descends in the proper yessels,” 
which in trees are cpjmmonly situate in the beA. If at 
this period, therefore, a circular portion of that textdre 
be cut away, the proper Juice is seen to issue from the 
upper lip of the wouiid ; but this soon ceases, and its 
acjBQoiulation in the vessels >then forms an enlmge- 
ment around that parW- Somedmes the proper juices 
exude, and form eoneretions of a gummy, saccharine, 
or resinous nature on the surface of the bark, and 
sometimes they ere effused into the sapwvesseis or 
cells. Where the birk is young and succulent, the 
juices receive probably some Arther change in their 
descent f for such stems act on the air like leaves, 
and, in some species of plants, which are destitute of 
leaves, the functions of the leaves are performed by 
the stem alone* In ordinary trees, however, the 
bark is unable to form nutrient matter without the 
aid of the leaves, as an experiment of Hales die- 
tinctly sbon^s. He removed circular portions of bark, 
half an inch in breadth, from a thriving branch ei 
pear tree^ so as to leave several ringlets of bark, three 
quarters of an inch distant from each other. AU 
Uiese ringlets, expept one, had a lea^bearing bud on 
them, and all but this one swelled at their bottoms 
and grew ; and the more leaves the bqd produced, so 
much more did the bark on which jt grew swell at 
the bottom, while the leafless ringlet did not swell or 
increase at all. From facts before stated, it also 
pears, that a portion of the nutrient matter that de- 
scends from the leaves is found in the alburnum, aa 
well as in the bark ; and this will be still more clear* 
ly shown when we come to treat of the regenerating 
powers of the alburnum* 

In discoursing on the trunk of trees (§ 275), 

it was stated that a layer of bark, calM liber, and 
a circle of wood, named alkumum, are annually 
formed; and that between this liber and alburnum 
the new matter that adds to the bulk of the tree is 
deposited, and becomes organised. Malpighi be- 
ta form the new parts, apd that these 
parts were afterwaida Ironverted into wood. Grew 
idso considered the new wood to be formed by the 
bark, but not that the liber was converted into wood. 

Hales, on the other hand, supposed the new wood to 
be formed by the old ; while others have held that 
both bark and wood contribute to form new mattes* 
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Vegetable Are. tlien»^the new layers which are annually added 
Fhyfci oly, to the tree formed by the bark, by the wood, or by 
both i By very satisfactory experiments, which we 
have not room to detail, M. Du Hamel ascertained, 
6i$t, that the bark is able to form new wood> and 
that this power resides not in its outer layers, but in 
die part called liber. Secondly, By another series of 
experiments, he ascertained that the alburnum is also 
able to produce new wood and bark, but that this 
power is not possessed by the older and more hard* 
ened vessels of the wood! 

The process by which new vegetable matter ia 
formed in trees is thus described by the same excel* 
lent writer. When a portion of bark has been re* 
moved from a tree, a glairy mucilaginous fluid is first 
seen to flosr from beneath the remaining bark, or, in 
certain circumstances, from the alburnum. It dif- 
fers in appearance from the proper juice, and was 
named cambium by Grew. To observe the process 
more coippietely, Du Hamel enclosed the stems of 
young elms and cherry treeov frditt which portions of 
bark had been removed, in glass tubes, closed at each 
end by cement. For a few difys, the glass was ob- 
scured by vapour, which gradually disappeared j so 
tliat it was then easy to see what passed within. At 
first, a small tubercle appeared beneath the upper lip 
of the wound, and one still smaller at the lower lip. 
After this, granules of gelatinous matter issued from 
the alburnum : they were isolfted, and had no con- 
nection with the tubercles just mentioned ; their co- 
lour was at first greyish, but, in about twelve days, 
passed to a greenish tint. All these, new parts con- 
tinued to extend through the summer; the tuber- 
cle from the upper lip of the w^ound enlarged greatly, 
but that below, very little : so that it was principally 
by the growth from above that the wound was heal- 
ed. The bark of the cicatrice having' been formed 
by the union of new productions from the upper and 
middle part of the wound, was very rough, and in some 
places entirely wanting ; but all the regenerated parts 
duly performed their appropriate functions, and the 
stems augmented so much as, in some instances, to 
burst asunder the glass tubes that enclosed them. 

That the gelatinous matter or cambium that issued 
from the alburnum was not an excravasated mucil- 
age, but a substance resembling the granulating mat- 
ter by which wounds are healed in animals, Du Ha- 
mel inferred from observing that the process of rege- 
neration went on, though more slowly, when the glass 
tubes were filled with water, which, as he supposed, 
would have dissolved simple m'ucilagd. He likewise 
found, by other experiments, that the bark may be 
made to reproduce new parts from tlie sides or lower 
lip of the wound, as well as from the upper lip ; that 
the new layer, annually produced, is made up of ma- 
ny others extremely thin, which envelope each other, 
and appear to be formed in succession so long as the 
sap flows ; that, while roots extend only by the addi- 
tion of newinatter to their extremities, the young and 
. .aucculent shoots of trees are elongated not only by 
the addition of new parts, but, the extension of those 
already formed ; but that this elongation, by exten- 
sion,, ceases as soon as the new ligneous parts become 
hardened. For a desoripciem of the mooe In which, 
according to Du Hamel, trees augment, both in length 


and breadth, through alt the successive years of their Ves^taUe 
growth, we must refer to § and S5| of our for- Fhywolpgj. 
mer article, and to the diagrams fig. 10, Plate XVII. ^ 
and fig. lOf Plate XVIIl. there given in illustration of 
it Du Hamel farihet asctftained, that the diametral 
‘ growth oontinues tn treea^ after that in length haa 
ceased. Most of these facts have been confirmed by 
the experiments of Mr Knight, who found that the 
alburnom not only formed new wood and bark, as 
stated by Du Hamel ; but that, when both the bark 
and alburnum were cuiamy, the more interior vemels 
of the wood were alike capable of yielding an organis- 
able fluid ; so that a, vaseiilar bark, capable of exe- 
cuting the ordinary functions of that texture, could 
be produced, in certain circumstances, by vessels 
lying deeper than the alburnum. Whether, in the 
ordinary ^owth of trees, the new mglter is formed 
by the bark or the wood singly, or by both united, it 
is not easy to say ; but it seems certain that, under 
favourable circumstances, each texture is capable ei- 
ther of adding to itself, or of reproducing the other. 

We have before remarked (§ 68) that, when the parts 
of plants have been once formed, they continue perma- 
nent, unless removed by accident or disease: that vege- 
tables possess DO power of removing decayed organs 
by inlernal absorption, as occurs in the animal sys- 
tem ; but that their powers of regeneration are con- 
fined to the reproduction of parts or organs that have 
been remored by decay, by accident, or disease. 

Art. V.— -G/’ ike Changes the Sap undergoes in the 
Leaves from the Agency of Light. 

In what has hiiherto been said, we have supposed 
the functions of nutrition and growtii in plants to be 
carried on, as in seeds, by the combined agency of 
water, heat, and air, without the access of light. 

Light is injurioue to the growth of seeds, by imped- 
ing that change of feeula into sugar, which is so fa- 
vourable to germination: and that iC:e^ retards the 
formation of saccharine matter ip planVi^'lltproved by 
many facts familiar to every one iu.alMMljdtlvation of 
celdry and other plants^ which, whutaiaedoded from 
light, not only lose their colour, bfikacquire a tnild^ 
and even swei^sh taste. > If a plant, says M Acbard, 
be covered wioi a glass vessel, it is observed some- 
times to change fsoni a sweet to a bitter taste ; but 
if the yeseel be opake, the same plant, in its subse- 
quent growth, will retain its sweetness. In the year 
1774, the laic Professor Robison observed, that 
tdinsev, mint, and other plafi|i}^.WEKich had grown in 
a dark coal mine, although well In dark- 

ness, lost tlieir colour, theirsdlouM their taste : 

But when ihe^ were brougW^-j^im set to grow in 
dayi-iighi, their white paitadied and the stocks 
then produced the proper .plants. in their usual dress, 
and having all their dhtinguibhing properties. When 
deprived of light, says Dr Irvine, ail plants nearly 
agree in the qudities of their juices. The most pun- 
gent vegetables then, grow insipid; the highest fla- 
voured, ioodofous ; aim those^of the most variegated 
colours are of an uniform whiteness. Vegetable! 
which grow^^dn' a naturar situation, he adds, readily 
born when dry ; but a vegetable, bred In a dark box, 
contains nothing infiammsble-r The results of analysia 
accord perfectly with these observations: for otiolAted 
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letsble ara found to yfald jnora aaccbarioe auitter» 

carbonie acid and waterj.and leii laflanamable ba^er 
* than those which are. green. 

Front the factr above stated, itappears> that, when 
deprived of light, plants continue to grow : that the 
Juices, which support this growth, are dien nearly 
alike in alls and that they acquire their peculiar 
propcrtbs as to colour, odour, taste, and inflamma* 
bility, only when vegetation |>roceedf under the direct 
influence of light* To the agency of the air, there- 
fore, we may ascribe, those changes in the vegetable 
juicks, which render them dt for nutrition and 
growth : while light bestows on them those xaore ob- 
vious and active qualities, bn which their colour, ' 
odour, savour, and combustibility more immediately 
depend. The first aeries of eflects resembles those 
which are ebiibited in the germination of seeds, from 
which process light is excluded ; the second series is 
'tuperadded to the former, and is directly attributable 
to light. It is on the leaves and succulent stems of 
plants that light chiefly acts ; and it is in those parts 
that the proper juices,*' which give colour ana pe- 
culiar character, to plants, more especially reside. 
Are we then able to trace out the mode In which it 
produces any of these singular effects ? 

In all periods of active vegetation, plants uniform- 
ly convert the oxygen gas of the atmosphere into an 
equal bulk of carbonic acid gas ; and if, at the same 
time, they grow in obscurity, they soon lose their 
green colour and become white. On the other hand, 
if .they be made to grow in impure air under expo- 
sure to sunshine, they not only resume their green 
colour, but occasion a production of oxygen gas. 
This curious discovery was first made by Priestley. 
It has since been extended and confirmed by the ex- 
periments of Ingenhousa, Senebler, Woodhoose, and 
Davy ; and more lately the subject has been treated 
with still greater precision by M.DeSaussure. From 
the united labours of these writers we learni- tbst 
air, whibb been depraved by animal respiration 
or combo^tmVIs again, in certain circumstances, 
rendered ira^^y the aid of plants: that the air, 
which experidnees this purification, must contain a 
portion of carbonic acid, either in ap'olostic form, or 
held in solution by water, and that it must be ex- 
posed, with Che plant confined in it, to the influence of 
the solar fays': that neither the plant alone, nor light 
alone, will effect tlie decomposition of carbonie acid gas, 
which it accomplished only by their united agency : 
that only the legtea afld other green parts of plants 
are able, by 'thiif '^dehtnnposition of carbonic acid, to 
produce oxygen !^: and that the bulk of oxyecn 
produced in 3igesW.^fdbmstanoe8 is exactly ytA! to 
that of carbonib ^'as which has disappeared, Hence, 
if plants be made to vegetate in a given bulk of at- 
mospheric air, and placed alternately in ob^urity 
and sunshine, carbonic acid is successively formed 
and decomposed t so that, as De Sausiure ascer- 
tained, the air suffers no permanent Change either in 
its hulk or composition. 

This operation of plants in purifying air was 
deemed by Priestley a vegeta/ive fufretion carried on 
by the aid of lights and by Ingeohouss it wasf as- 
cribed not to vegetation, but to the influence of 
light combined with a certain state of vegetable 
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structure. As plantigrow in obscurity, where they .Vegetable 
produce no bxygafi gaa» this operation cannot bo 
deemed essential to vegetation.: and, on the other 
hand, the decomposition of oarbonic acid. is effected 
b^ tlie combined ogcocy of plants and solar light, in 
situations and uodCr clreumsUuces where vegetation 
cannot exist. Thus, if plants be placed in supshino, 
they produce oxygen gas either when immersed in 
vessels ^'of water saturated . with carbonic acid, or 
when confined in pure carbonic gas. So likewise a 
similar decomposition of this^as is accomplished by 
plants,' with the aid of light, in temperatures many 
degrees below freeeing, and in such a state of muti- 
lation as js ioGompatible with the. proper exercise of 
their vegetative powers. ^ Hence, in these different 
iqitanoes, the decomposition , of cafbonje acid is ef- 
fected by plants without the aid of that oxygen gas, 
or that degree of heat, or that condition of structure, 
which are essential to vegetation ; while, on the con- 
trary, it occurs only under exposure to l|ghe, which, 
as we have 8eeiii>!js'Dot neces^ry to vegetable nutri- 
rion and growth. f 

But the operatiottsof light, ediich is thus necessa- 
f ry to the decomposition of carbonic acid, is required 
also to produce the grreii oq/oar in. plants ; and ex- 
clusion of light, whmh prevents this decomposition, 
prevents also the appearance of that colour. The 
two effects, indeed,* are not only accomplished by 
the same agents, agting in the same circumstances, 
but, as far as observation extends, are simultaneous- 
ly performed : whence it may be inferred, chat some 
necessary connection subsists between them; and, 
could we discover this, it might lead us to an expla- 
nation of the green colour of plants. 

' M. Senebier observed, with great care, the opera- 
..tion of light in rendering white jeaves green. At 
first, yellow spots are seen, in different places, which 
gradually become deeper, and at length green. 

These, spots multiply, extend, and meet on the face 
of the leaf, till at last it is rendered entirely green. 

If part of a white leaf be secluded from light, by co- 
vering it with tinfoil, that portion continues white, 
whilv.the other parts become green: or, if a green 

f mrlion be similarly covered, so as to exclude the 
ight, it gradually loses its green colour, while the 
neighbouring parts retain it. From these and simi- 
lar facts, M. Senebier considered the green colour in 
plants to be effected by the direct agency of light, in- 
dependently of vegetation. He remarked, too, that a 
singular relation subsists between the parts of green . 
leaves that furnish most oxygen, and those parts of 
white leaves which first become green ; and from the 
circumstance of carbonic acid being decomposed and 
Us oxygen expelled, only when these parts became 
green, he was led to ascribe the green colour to the 
retention of the carbon of the decomposed gas, and 
its deposition in the cellular tissue of the leaf. 

Granting, however^ this deposition of carbon fn 
the manner aboi;e stated, we know of no fact or ana- 
logy that lends probability to the idea that it is able 
to ebaogo Che colourless juices of the leaf to a green 
hue. These juices are of a resinous nature, and may 
be extracted by alcohol without loss of colour; but 
this colour is then readily discharged by acids, and 
restored by alkalis ; so that the action of these re* 
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Vtigetftble agents on the ereen colouring matter of leaf re- 
sembles that which they exert on ordinary vegetable 
infusions. Acids also discharge^ more or less com- 
pletely, the green colour of entire leaves, and alkalis 
more or less perfectly restore it.* Since, then, the 
colouring matter of leaves, when extracted by water 
or alcohol, and even entire leaves themselves, are 
thus variously affected by acids and alkalis, may we 
not presume that the same reagents will exert a si- 
milar action on the juices of the living leaf, if acid 
or alkaline matter be made to predominate in them i 
Now, that alkaline matter is an abundant ingre- 
dient in leaves is familiar to every one; and the ob- 
servations of Hales, Du Hamel, Coulomb, Knight, and 
otliers, show also, that, in the ordinary growth of 
plants, carboiric acid is largely carried In with the sap, 
either in solution or in combination with alkaline mat- 
ten With the alkali already present in the leaf, the 
excess of acid carried in with the sap irill readily 
combine, and according to tlie proportion in which 
acid and alkali are present, the leaf will b,e variously 
coloured. If the acid abound, as m etiolated leaves, 
the leaf will be white ; but if means can be found to 
withdraw this acid, and render the alkali predomi- 
nant, then the green coloar will appear. Now, the 
decomposition of carbonic acid in plants, by tbo 
agency of solar light, seems to be the mean employ 
ed by nature to accomplish this purpose ; for by this 
mean,*' says Mr Ellis, the aci^is not only tvith- 
drawn from its combination, and its oxygen expel- 
led, but the alkali at the same instant becomes pre- 
dominant, and exists, therefore, in a state fitted to 
exert its specific action on the colourless juices of 
the plant, which, in cb^equcnce, are rendered green. 
The coloration of the leaf, therefore, is not owing 
immediately to the decomposition of cftrbonic acid 
and expulsion of oxygen, but to the predominance of 
alkali which that decomposition occasions. Hence, 
in the earlier stages of the procesi^ we cannot so pro- 
perly say that the green leaf affords oxygen, as tbat 
it becomes greeti when that gas is expelled; and 
thus it is that the decoroposilion of carbonic acid in 
leaves, by the agency of solar light, gives rise at 
once to the production of oxygen gas, and the for- 
mation of the green colour in plants.*’ 

But though light thus appear to be the active 
cause of colour in plants^ yet, as it acts only by ren- 
dering alkali predominant in their juices, it follows 
that S, from the soil, or in any other mannjer, a simi- 
lar pr^ominaDce of alkali arise, these juices will be 
rendered green. Hence certain buds and the germs 
of some seeds, and parts which lie within the bark of 
certain herbs, exhibit a greenish hue, though per- 
fectly secluded from light ; so that it is not to be 
doubted, as Senebier reidar^. Chat plants, and parts 
df plants, may become green,, although light should 
not act Immediately upon them. 

If thus the predominance of alkali occasion a green 
colour, then deficiency of it, and still more, excess 
of acid, should, have a contrary efiect. According- 
bk when light is excluded from plants, no carbonic 
. md is decomposed in the leaf, and then. Its retention 
and accumulation, by saturating the alkali^ subdue 
the green colour, and give rise to the white appear- 
ance observed in etiolated plants. So, likewise, the 


P Hf S t'dBGG V. 

chaises of colour which leaves exhibit in autumn VigsMile 
seem to arise from the abundance of acid matter, F^lo^. 
not, however, occasioned by the absence of light, 
but developed under the various conditions of decay 
anil decomposition in which they are then placed. 

‘ From the facts stated above, with Regard to the 
alteniate consumption and production of oxygen gas 
by growing plants, a question has arisen, whether, on 
the whole, vegetables purify or deteriorate (he at- 
mosphere. We cannot enter farther into this ques- 
tion than to observe, that it is not to be decided 
altogether by experiments mode in close vessefs' of 
artificial mixtures of air ; but demands a compre- 
hensive survey of vegetation in different climes, and 
a knowledge of the times and circumstances in which 
the one dr other process prevails, dr is variously ac- 
celerated or retarded. Since, too, the production of 
oxygen arises solely fr6m die decomposition of car- 
bonic acid in the plant, we must also know the 
modes and quantities in which that gas is supplied 
to plants: for the power of plants to produce a large . 
excess of' oxygen, when confined in artificial atmo- 
spheres that contain from 7 to 10 ji^er cent, of carbo- 
nic acid, does not at all apply to the natural condi- 
tion of the atmosphere, which contains ^ less than 
a thousandth part of that gas. We have already re- 
marked, that carbonic acid is largely carried into 
plants with the rising sap ; and various facts seem 
also to prove, that, when plants are confined in close 
vessels containing carbonic acid, that gas enters the 
leaf in an elastic form. Other gases, as oxygen, 
hydrogen, and azote, under similar circumstances, 
obtftin admission also ; and fleshy leavel, in particu* 
lar, take up, through the night, a volume 'of oxygen 
greater in bulk than themselves, which, according to 
De Saussure, they again give out when exposed to a 
bright sunshine. It Is not yet determine in what 
way elastic fluids thus obtain admission into leaves^ 
and are again expelled from them; but the indiscri- 
minate mode of their entrance UB'd estpolsion, at 
times, too, and under circumstances, Jtn Mitch vege- 
tation is completely suspended; tneiriong reten- 
tion in a bulk greater than the containing body, 
and other circumstances, which we have not room 
to detail, lead tfi'tbe belief that the phenomena are 
quite distinct firom those which properly constitute 
vegetation, and are attributable to the conjoined 
operation of tdechanical and chemical causes, aided 
by a certain condition of structure in the vegetable 
orms. 

When, in the experiments ajp M. He Saassure, 
pUnts were made to vegetati ;|lt idr, 

and^plkced alternately in sunsninbmillh dorkness, the 
decomposition of carbonic acid in the former case so 
exactly balanced its previ&us formatioli in the latter, 
that the air sufibred no permahent cbirage either in 
purity or in volume. * Even in sunshine, continues 
the same author, plants, growing in close vessels, 
continue to produce carbonic sicid, and it is only 
because they then also decompose it; that they do 
not permanent^ vitiate thd air: hence, if a sub- 
stance that attmets the car^ic acid as fast as it is 
fo^ed be placed in the yeMf/the air of the vessel 
no loDg^ preserves its volome, nor ita proportion of 
oxygen gas. Whether, in the free atmosphere, plants 
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v^ctnble al$o decompose tite carboeio acid which they have 
preYiously formed, may well be doubted ; but if they 
do, this adds nothing to its purity, but only restores 
what before had been taken away. And certainly, 
as the atmosphere at no time, whether vegetation 
proceeds or stands still, contains more than a thou- 
sandth part of carbonic acid, plants cannot, from 
that source, afford to it more than an equal portion 
of oxygen gas. As far, therefore, as the atmosphere 
is concerned, we believe that growing plants de- 
prave rather than purify the air : but whether the 
decojmposition of the acid gas, carried in with the 
sap, may not compensate, dr more than compensate, 
for this depravation, we do not, at present, venture 
to decide* 

Beside contributing to their colour^ light, as we 
have 6||sn, everts a direct action on the substances 
that impart odour, t^te, and combustibility to vege- 
tables. These several qualities depend immediately 
on the oils, volatile and fixed— the resins, gum-re- 
sins, balsams, and turpentines — the alkalis and acidtf 
—the earthy and saline compounds — and the tannin, 
extractive, and other principles met with in the pro- 
per juices. It is probable that these subsunces are 
formed in the leaves and other corresponding struc- 
tures, chiefly by peculiar secreting organs ; but either 
the functions of the organs, or the products they yield, 
appear to experience great modifications and changes 
from the direct action of light ; and hence, if this 
agent be wholly excluded, tliese vegetable products 
arc either sparingly formed, or not at all produced. 
When formed, they become mixed with the sap in 
its course through the leaves, and variously change 
its sensible properties, so as to constitute juices proper 
to each species of plant. Thus blended with the sap, 
they are conveyed, more or less abundantly, through 
the organized parts, and impart to them those pro- 
perties of colour, odour, taste, &c. observed in the 
several tex^lurcs. Sometimes the gummy and resinous 
matters exude on the surface of the tree, or stagnate 
in the vessels or cells of the bark and wood— -form- 
ing those ctdiections and concretions met with ip dif- 
ferent parts of those textures, as described in ( 68, 
65, of our former article. AH these ingredients of 
the proper juice serve, in vegetatioq, purposes dif- 
ferent from those of the mucilage, starch, and sugar, 
from which the secretion called cambium is derived, 
and which is more Immediately employed in the pro- 
duction of new vegetable matter. 

In these operations of light on plants, it is proba- 
ble that the several species of rays that compose the 
solar beam exert iMctfic but varied actions. The 
violet rays, or ratner 'the invisible rays associated 
with them, were observed by M. Senebier to act 
most powerfully in producing the green colour of 
plants; and he likewise ascertained that they act 
by their oWn peculiar quality, and npt by their 
heating or illuminating power.. This agrees with 
the acknowledged power of this portion of the 
solar beam in producing decomposition, since it is 
through the decomposition of carbonic acid in planti 
that their green colour is obtained..; The experi- 
ments of Oe Saussure show also that by this decom- 
position of that acid gas, not only is oxygen gas ex- 
pelled from the plant, but the proportion of its carbon 
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increased ; but whether this carbon contributes to the Vegetable 
formation of any of the more active ingredients of the 
** proper** juices, or of those which impart colour; or 
whether the calorific power of the solar beam acts in 
their production, nothing yet known enables us to de- 
termine. 

CHAP. IL 

On THE Functions of the Individual Members 
AND Organs of Vegetables. 

Sect. I. 

Of BudSf ani of the Members and Organs produoefl 

from themrn 

Art. 1 — Of Buds* 

Having thus exhibited a brief outline of the lead- 
ing facts which constitute vegetation, as exemplified 
in the nutrition and growth of plants, we have now 
to notice, in a manner still more brief, the functions 
of cerUin parts ^d organs which serve different 
uses, and afford vtfifipus products ; and more espe- 
cially those by which the, continuance of their race is 
maintained. Some plants pass rapidly through the 
several stages of their, existence, and having pro- 
duced^their seeds, fadelmd die ; others continue for 
one or more years ; and many prolong their exist- 
ence to veiy distant periods. Even in these latter, 
the more active or^ns of vegetation, afVer produc- 
ing their fruits anerSeeds, fade and fail like plants of 
shorter duration ; and when the season adapted to 
the growth of annuah returns, then also perennials 
reproduce all the organs necessary to growth and 
fructification. In ordinary cases, reproduction in an- 
nuals is continued only by seeds ; in perennials, hotli 
by seeds and buds. For an account of the species 
of buds, and of their formation and structure, we 
must refer to § 824 of our former article : at present 
we can afford space only for a few observations on 
those varieties of buds which produce branches, 
leaves, and flowers. 

During summer and autumn, when perennial plants 
add to tbeflr bulk by the formation of new layers, 
they also form new buds on the sides and at the ex- 
tremities of their branches. These buds continue to 
enlarge through the autumn, and in part through the 
winter ; so as to be ready, on the return of spring, to 
shoot forth, and supply the place of those that annu- 
ally decay. Some beds chiefly prodfice wood ; others, 
leaves ; others, flowers ; and others, both leaves and 
flowers; and this variety of production may be so 
modified by culture as to enable us oflcn to substi- 
tute one species of bod for another. The wood and 
leaf buds are the result of vigorous growth, and are 
primarily of the same structure. As the plant ap- 
proaches to maturity, or when the vigour of its growth 
abates, then flower bads augment in number. 

Buds naturally remain attached to the parent tree, 
and tliere execute their allotted functions : but they 
may also be made to grow as individuals, or be trans- 
ferred, in various modes, to another stock, and per- 
form the same functions on it, as bn their proper pa- 
rent. Though supplied then with sap from a differ- 
ent tree, they retain the power of effecting in that 
fluid the same changes, and forming with it the same 
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Veip^titblc products 08 they would have produced on their na* 
rhyiioIoj;y. Stock. The bud of the tree, therefore^ like the 
embryo of the seed, niust be held lo possess indivi- 
duality of character, and to be capable of producing 
new individuals perfectly sicnilar to itselfp To the 
embryo of the seed, however, as to every organized, 
body, is a>>igned certain periods of infancy , roaiurity, 
and decay, which may be varied in duration from ac« 
cidental causes, but can never, beyond certain limits, 
be changed. What is true of the primary embryo 
of the seed, is true also of all the buds propagated 
from it, whetliV;r they remain on the parent stock, 
or arc transferred to another. Hence, when the peri- 
od arrives in which the function of reproduction natu- 
rally ceases in the buds of the parent tree, all the buds, 
growing on foreign stocks, indicate the same charac* 
ter of age, arid cease to bear fruit ; and for the per- 
manent continuance of the species recourse must then 
be had to a seminal progeny. Mr Knight has very 
ingeniously applied these principles to account for 
that failure in bearing fruit which the oldest and best 
varieties of trees in the cyder districts exhibit. Ai< 
though grafts from these trees still grow on foreign 
stocks, yet they do not now yield fruit as formerly, 
because the trees, from which they have been taken, 
have outlived the fruit-bearing period. 

Art. II . — Functions of Branches^ Thorns^ and Tcn^ 
driU, 

In its progressive growth, the bud, under its vari- 
ous forms, gives origin to liranches, with their vari- 
ous appendages of thorns and tendrils ; of leaves and 
flowers. * Of the structure of these several members 
and organs, an account has been given in § 292, 302, 
and 305, of our former article. The functions of the 
brunch may be considered as similar to those alrea- 
dy delivered of the trunk ; which, indeed, it so nearly 
resembles in structure and growth, that, if cut oif 
and planted, it readily, in many species, puts forth 
rootlets and buds, and becomes a perfect tree. Of 
the origin of branches from successive la)ers of wood, 
as explained by Du Hamel, a description has like- 
wise been given in § SOI. 

The Thorns of trees may be regarded generally as 
abortive branches, which take on the form they bear 
chiefly from defective nutrition ; and hence, as Mal- 
pighi observed, they often disappear under higher 
culture. Sometimes, however, they derive their ori- 

S in from the degeneration of other organs, as from 
>e stalks of leaves and flowers : they serve as a de* 
fence to plants, and protect them from the ravages 
of animals. 

The several varieties ol fulcra called Clampers and 
Tendrils have. the same structure as branches; and 
originate sometimes, like thorns, from abortive leaves 
and flowers. Their obvious use is to connect the 
different parts of a plant with one another for mutual 
support, or to attach themselves, for the sgroe pur- 

S , to the bodies near them. Sometimes this pur- 
is assisted by means of a viscous secretion which 
yield, which glues them to neighbouring 
se^iritlt much force. 

Art. qf Leaves. 

The Leaves spring from the buds chiefly of young 


branches, and by their number, forms, and coloar, Vsgiuble 
constitute the chief ornament of trees. If they ex* 
hibit less splendour than flowers, they enjpy a longer ^ ^ ' 

existence. They furnish to animals a large part of 
their subsistence, afibrd them shade and shelter, and 
spread everywhere beneath and around us, that ^all 
refreshing green," on which the eye, fatigued and 
distracted by the glare of other colours, always loves 
to repose. 

We have already discoursed largely of the func- 
tions of the leaves as organa of respiration and of 
transpiration. Besides this transpiring power, the 
leaves exercise also an absorbent function. From 
the experiments of M. Bonnet, it ap|)ears, that the 
leaves of many herbs, when laid upon water, absorb 
equally well by both fturfaces, but those of trees only 
by the utitler surfaces and these facts cori^spond 
with the observations of Decamlolle and Kudolpbi, 
as to the existence of pores on these surfaces re- 
spectively (§ 151). Tne power of the leaves to ab- 
sorb moisture from the air was also abundantly 
proved in .many of the experiments of Hales and 
Du Hamel, and more recently by those of Knight. 

This absorption appears to be carried on by (he mi- 
nute vascular terminations which open at the pores 
(§ 12); and is performed apparently by the same 
vessels, which, at a different time, and under different 
circumstances of -temperature and .humidity, execute 
the function of exhalation ($ 77)* In thus ascrib- 
ing to the terininutions of these vessels the double 
capacity of exhalation and absorption, we do no 
more than what is allowed by all to be performed 
by the vessels of the branch from which they origi . 
nate ; for, when a branch has been separated from the 
trunk, and set to grow in an inverted position, the 
functions of its vessels, in relation to exhalation and 
absorption, become inverted also. 

Beside the aqueous fluids given off by leaves, 
othAu are sometimes afforded, which seem tO;’be se- 
creted by peculiar organs. On the JUaves of 'differ- 
ent plants, muciluginous, saccharine, resinous, or 
oily fluids are sometimes seen ; or if invisible by the 
eye, they are often sensible to taste and smell. In 
some leaves, these secretions appear to proceed 
from minute glandular organs, seated in the cellular 
tissue : in otl^rs, small lolJicles in the cuticulsr tex- 
ture seem to afford them. Of the structure of these 
minute organs little is known, and still less of the 
mode in which they execute their functions. Of 
the influence flf light on the accreted fluids of the 
leaf we have already spoken ; and also of the mode 
in which it contributes to : the. production of its 
green colour. M. Bonnet ha^ Hkewise shown that 
light exerts a great power over the motion or direc- 
tion of leaves, of which some notice will be taken 
bereafler. 

Art. IV..— feneftons q/* Boots. 

So nearly does the root agree in structore with 
the trunk, that, as Malpighi observes, we may con- 
sider it as a production of the trunk beneath the 
soil. From t^ principal root or stuck proceed the 
buds that give origin to tha^^primary rootlets; and 
tliese give off finer ramifications, which are the true 
absorbents of the root. These fine absorbents take 
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Vegctri^ up the nutrient matter from the earth, and convey 

Pbysiol^j. ft tQ t|)Q pQQt, from whence it is sent to the trunk. 
^ Where these absorbents extend, the earth is ex- 
hausted of its nutrient matter, and not in the neigh- 
bourhood of the larger roots. In a severe winter, 
Du Hamel found these fine rootlets to die, and to 
be abundantly replaced by others, when the tempo* 
rature became milder. Not only the root, but the 
branch of a tree, readily produces rootlets, if it be 
amputated, and set to grow in water or in soil* The 
form of the rodi% much influenced by the texture 
of the soil. If the Soil be easily penetrable, the root 
descends in the form of a long tap -. not ; but if it be 
hard and resisting, then the root remains shorter, 
and divides into lateral branches. Du Hamel remarks 
too, that roots extend into that portion of soil which 
is richsSi while the barren parts are nearly destitute 
of them ; so that the qualities of the soil, as well 
as its texture, exert the greatest influence on their 
direction and growth : in regard, however, both to 
composition and texture, different soils are best suit- 
ed to different kinds of roots. We have before re- 
marked, that the elongation of roots and rootlets is 
made by tlio addition of new matter to their extre- 
mities, not, as in succulent branches, by the simple 
extension of parts already formed. The diametral 
growth of roots is effected, like that of the trunk, 
by the formation of new layers between the bark and 
wood. 

Art. V.— Fimc/fonr of Flowers. 

Flowers may be regarded not only as the last, but 
the most elaborated organs of the vegetable sys- 
tem. Whether we contemplate the beauty of their 
forms, the splendour of their colours, or the delicious 
fragrance they everywhere breathe around us; or 
whether, with a physiological eye, we survey the 
delicacy of their structure, and investigate the pecu- 
liar fimctions they perform, we cannot but feel the 
greatest admiration of the skill with which, in a com- 
pass so small, and by means apparently so simple, 
such a series of /ictions, terminating in results so 
varied and important, can at once be combined and 
regulated. 

The flower is attached to the plant that bears it 
by the peduncle, on the extremity of which is placed 
the cup or calix, which, in its turn, supports the 
corolla, and the organs of reproduction. Of these 
organs, the male parts coosist of one or more stamens, 
formed by the filament, bearing on its top the anther, 
which contains the ibcundating particles, named 
pollen. The female organs consist of one or more 
pistils, the style of which bears on its top the stigma, 
and terminates below in the ovary, that contains the 
rudiments of the seeds. For an aeebuot of tlie struc- 
ture of these several parts, see § 366 of our. former 
article. 

Various at are the forms, twlours, and functions of 
the several parU of the flower, yet, in structure, they 
are so similar, that, under a change of circumstances, 
almost any one part or organ can be made to assume 
the character of any other. Thus, not only are the 
petals of the corolla, or the stamens and pistils, some- 
times abortive ; but, at oth^r times, the stamens be- 
come simple filaments or petals^ or the petals take 
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the form of stamens. Sometimes, again, the style of VtgfMk 
the pistil changes into a petal : in other instanoea, Fhymdi^. 
the petal becomes a floral leaf, or the calix is changed 
into real leaves. In like manner, too, as leaves, or 
their petioles, are sometimes transformed into clasp- 
era and tendrils, so the peduncles and petals of the 
flower now and then exhibit similar transformations. 

Nor are these transformations confin^ to the leaves 
and flowers : they extend to the more solid and peN 
manent members of the plant. Thorns, we before 
remarked, were but abortive branches : and as a 
branch, by surrounding it with earth, may be mode 
to throw out rootlets instead of buds, so a root, when 
brought into light and air,' will, on the contrary, put 
forth buds. Even an entire tree may be inverted, 
and the roots and branches, by being placed in cir- 
cumstances respectively opposite to their nature, 
may be made gradually to assume each other's cha- 
racter, and execute each other’s functions. These 
facts demonstrate a great uniformity of structure in 
ail parts of vegetables, and show with what facility 
modifications of form and of function are induced, 
by varying the application of those external agents 
and conditions, concerned in the developement of 
vegetable organisation. 

1. Colours of Flotuert.— The co/ours of flowers are 
not less diversified than their forms. They present 
every variety of tint and every shade of intermixture ; 
and not unfrequcntly the same flower, at diflerent 
times, or even at the same time, exhibits great diver- 
sity of colour. Grew remarked that no flower has 
its proper colour in the bud ; that many of them are 
then pale or white ; and that the full and proper co- 
lour is formed only when they expand. Even afler 
. their expansion, the colour of some flowers, as that 
of the rose, may be made to disappear by secluding 
it from light, as Sir Humphry Davy remarked ; and 
the flower of honeysuckle, which continues white 
while the light is excluded, acquires its red hue on 
exposure to light and air. In what manner, then, do 
light and air contribute to the coloration of flowers ? 

It has been long known that the colourless infu- 
sions obtained from flowers are variously affected by 
chemical re-agents. Grew, Becker, Geoifroy, Lewis^ 
and Delaval, extracted from various flowers, both by 
water and alcohol, a colourable matter, which, on 
the addition of an acid, became red ; and then by an 
alkali was made to pass into violet, blue, or green. 

The changes of colour thus produced in the infu* 
sions of flowers were also exhibited by the petals 
themselves, when immersed in acid and alkaline li- 
quors ; so that the existence of a colourable matter 
in flowers, capable of exhibiting a great diversity of 
tint, according as acid or alkaline matter is made to 
predominate, cannot be doubted ; and in this respect 
the facts which regard the coloration of flowers 
coincide with what has been delivered concerning 
the colours of leaves.^ JVlany leaves, indeed, possess 
naturally a red tint, others yield to water difierent 
shades of yellow and red ; and in autumn, almost all 
leaves commonly exhibit some varie^ or combina- 
tion of those colours; so that, as Grew observes, 

the colours of most flowers are begun in the leaves, 
only green being therein the predominant colour, as 
a veil spread over them, conceals all the rest,** 

5 A 
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\ (gctabir In leaves which yield oxygen gas in sunshine, we 
l*li>Hoio{ 4 y. have seen that alkaline inafter is rendered predomi* 
' ^ nant by the decomposition of the carbonic acid pre- 
viously combined with it ; but the united experience 
of Priestley, Scheeic, Ingenhousz, and Saussure, 
goes to prove that flowers never, under any circum- 
stances, afford oxygen gas by the agency of light. 
In flowers, therefore, no carbonic acid is decompos- 
ed. (\mscqucntly, no predominance of alkali can be 
looked for ; and, therefore, although flowers contain 
juices which are readily rendered green by alkalis, yet 
in them no green colour is produced. 

Although flowers, which bloom in the shade, arc 
paler than those which grow in light, yet, says Du 
Hamel, a«! their dift'erent parts arc commonly colour- 
ed in the interior of the bud, light is not so necessary 
to their coloration as to that ol leaves. From an ex- 
periment of M. Senchier, it would seem that, in some 
flowers, air contributes to the production of their 
colours ; for he found that the petals of the rose, 
uhic-h had been whitened by digestion in alcohol, 
recovered their red hue when confined in vessels of 
common air, but not in those of azotic gas. Now, 
experience shows, that flowers, both in sunshine and 
in shade, uniformly convert the oxygen gas of the 
air into carbonic acid : and if this acid gas was re- 
tained in the vessel, it is prol)ablc that it contribut- 
ed to restore the red colour of the petals, which re- 
storation did not rake place in azotic gus, because 
no carbonic acid was then formed. Perhaps, in (he 
ordinary circumbtance.s of grow'th, less alkali is car- 
ried into the flower than the leaf, and, tlieicforc, the 
acid, tliat enters with the sap, will more readily con- 
tribute to rl.’i coloration ; for as none of it is decom- 
pos’d by liglit, it must be considered to abound in • 
the juices of the flower. Hence, while in leaves, 
the green colour proceeds directly from the predo- 
minance of alkali, occa.'-ioncd, as we suppose, by the 
decomposition of their carbonic acid ; in flowers, 
where no such decomposition occurs, the retained 
acid acts either in dcstro}ing colour, as in etiolated 
plants, or exists variously in excess, and gives rise 
to those .several grades of colour, from whiteness up 
to perfect redness, which different flowers exhibit. 
How fur light may act in modifying the composition 
of those juices, on w'hich the colours of flowers seem 
to depend, has not been sufficiently ascertained. 

ll is, however, probable that the chemical condi- 
tion of these juices themselves, or the textures by 
or througli which their colours are reflected or trans- 
mitted, are modified by variations of structure in the 
organs, which altogether escape detection, and be- 
come known only in their effects. Du Hamel con- 
bidcred many varieties of colour in the flower to arise 
from the intermixture of different species and varie- 
ties of plants, at the period of fecundation. Poppies 
tind primroses, w’liich grow wild in our fields, arc re- 
bpectivciy red and yellow ; bufflie same plants, trans- 
ferred To our gardens, furnish a prodigious number 
of varieties. If the wild variety of primrose be re- 
moved from its natural place, and set to grow among 
cultivated varieties of the same kind which possess 
different colours, the seeds obtained will produce 
many yellow flowers, because the parent plant will 
have been fecundated by some of its own stamens ; 
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but it will also afford other varieties, because some VcgatabiV 
of the seeds will have been produced by fecundation Phyuology. 
of neighbouring plants. Many of the fine varieties 
of flowers which Florists procure by means of seeds, 
seem to be thus obtained. They, indeed, attribute 
them to some particular infusion with which they 
have watered their seeds, or to some colouring mat- 
ter they have mixed with their soil ; or even to some 
differently coloured bodies they have presented to 
their plants, or to a singular good fortune peculiar 
to themselves. 1 have tried witfaftut success," says 
Du Hamel, these infusions and these mixtures of co- 
lours ; and I deem it unnecessary to resort to ex- 
periment to destroy the two other means." In the 
ultimate production of colour, modifleations may al- 
so proceed not only from the texture of the parts, 
but the configuration of their external sipface, as 
exemplified in the prismatic tints of mother of 
pearl," which, according to the beautiful observa- 
tions of Dr Brewster, owe their existence to the con- 
figuration of the surface alone. 

2. Odour of Next to colour, the pro- 

perty in flowers that most strikes our senses is 
their odour. Other parts of plants, indeed, pos- 
sess odour; but the finer and more diffusible fra- 
grance that emanates from them proceeds com- 
monly from the flower. Of the peculiar organs 
in flowers which form and emit odorous par- 
ticles but little is known. Their ordinary scat is 
probably in the corolla^ since many flowers, which 
are wholly destitute of sexual organs, emit their pc- 
cuHai^ odours. Of the nature of the odorous matter, 
all we at present know is, that it is inflammable : 
and this property, M. De Saussure considers to de- 
pend rather on the presence of an essential oil, than 
on any variety of hydrogen gas. That light is more 
especially concerned in its production seems pro- 
bable from the fact, already stated, that the most 
pungent odours cease to be formed in plants* which 
are kept secluded from light ; but are speedily pro- 
duced in them when restored to its presence. In 
climates, too, and situations where the sun exerts 
the greatest influence, plants possess the most exalt- 
ed odours and the most active inflammable ingre- 
dients; but of the mode in which the solar rays act 
in thus contributing to produce odour and inflamma- 
bility in plants, little is at present known. 

3. Savour of F/oiuers.— Connected with the odour 
of plants, at least in the mode of its production, is 
the property they possess of imparting sensations 
of taste. This property is more generally dis- 
tributed through the vegetable, and is of a much 
less fleeting and diffusive nature than that of odour. 

Tastes have been regarded either as simple or 
compound; and of each a great diversity is to 
be found in plants. Tastes differ also in quality, 
degree, and duration ; are more or less fixed or 
diffusible; and, in some instances, affect variously 
the different parts of the organ which receives the 
impression. Of all these, and some other varieties, 
examples are given by Grew, taken from the savours 
of the juices found in the wood, bark, and root ; or in 
the leaves, flowers, and fruits of various plants. 

In general, however, the roots, and all those parts 
that are secluded from light, have a taste milder and 
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Vegetable lefts intense than others : and, as we before remark- 

I^hysiology. plants, possessing naturally a hot or bitter taste, 
become mild, or even sweet, by the exclusion of 
light, and resume again their pungent and acrid 
qualities if brought into day. Light, therefore, ex* 
erts a direct action in the formation of the savours 
as well as of the odours and colours of plants. The 
odour and savour arc commonly more concentrated 
in some parts than in others ; and when formed in 
the leaves, they afe frequently mixed with the pro- 
per juices,’* and more or less pervade every part of 
the plant. Although, therefore, the action of light, 
in the production of colour, odour, and savour, be, 
in the first instance, locals or confined to those plants, 
and parts of plants, exposed directly to its influence^ 
yet these properties may afterwards be diffused, by 
the motions of the fluids, through all parts of the ve- 
getable, including even those buried beneath the 
soil, and thereby protected from the action of light. 
From the whole it appears probable, that all the ef- 
fects, simultaneously produced in plants by the di- 
rect agency of light, are, in position, local ; in ope- 
ration, chemical; and in nature entirely distinct 
from that series of actions accomplished by the air, 
and which contribute to their evolution, nutrition, 
and growth. 

4. Feciindalion of J'/ott/'ers.— -Although in appear- 
ance the flower differs so much from the leaf, yet, in 
structure, it is very similar ; and, for the due per- 
formance of its proper functions, not only requires 
the presence of the same agents, but acts in the 
same manner upon them. The necessity of air to 
the growth of plants, and the conversion of its pure 
part into carbonic acid by the leaves, in every stage 
of that growth, have been already noticed; and 
Priestley, Sclieele, and Ingenliousz, showed that 
flowers, in like manner, require air, and convert its 
oxygen, into carbonic acid. M. Do Saussurc has 
since ascertained that flowers do not devclopc in 
atmospheres destitute of oxygen gas ; that, in pro- 
portion to their bulki they consume more oxygen 
than leaves; and that the oxygen that disappears is 
replaced by an equal volume of carbonic acid gas ; 
so that little or no variation of bulk occurs in the 
air employed. Unlike leaves, however, flowers do 
not produce oxygen gas in sunshine. Under such 
an increase of temperature, they consume even 
more oxygen than before ; but no trace of the pro- 
duction, either of hydrogen or azote, is discoverable 
uAhe atmospliero in which flowers have been made 
to grow. 

Connected immediately with the great consump- 
tion of oxygen by flowers is the high temperature, 
which some of them manifest at the period of fecun- 
dation. MM. Lamarck and Senebier observed the 
flower of Arum cordifolium to impart the sensation 
of heat to the touch ; and to possess, a little after 
mid-day, a temperature 12° higher than that of tho 
surrounding atmosphere. In the Isle of Madagascar, 
M. Hubert found the same plant to raise the ther- 
mometer still higher; that the male parts of the 
flower possessed, in this respect, greater power than 
the female, so that twelve stamens, placed round 
the bulb of a thermometer, raised it, at the moment 
of bursting, from 70° to 121° ; that this power resid- 
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cd in the exterior surface, not within tho substance Vcgcuble 
of the organs ; and, lastly, that air was necessary to 
this elevation of temperature, and was rapidly dc- 
praved in the process. In confirmation of ihese 
facts, M. De Saussure has since found that double 
or imperfect flowers consume less oxygen than 
those which are simple and perfect ; that the greatest 
portion of this gas is consumed at the period of fe- 
cundation ; and that the stamens, adhering by their 
base to the receptacle, consumed more than other 
parts. He fartlier ascertained that the temperature 
of many flowers rises in proportion to the quantity of 
oxygen consumed ; and, to the rapid combination of 
oxygen gas with the carbon of the flower, he as- 
cribes, with M. Senobier, the great rise of tempe- 
rature that occurs, in certain flowers, at the period 
of fecundation. 

This necessity of air to thedevelopemcnt of flowers, 
taken in connection with tlie chemical changes it 
suffers, and the high temperature thence arising at 
the period of fecundation, points to some peculiar 
action which it exerts in the exercise of the gene- 
rative function. Not long after the true nature and 
use oft the sexual organs had been made known by 
Grew, Dr Blair, in a learned essay on the Generation 
of i Ia?7ff,maintaincd, that, while the greater part of the 
ascending sap passed on to the leaf, a portion was also 
carried to the petals of the flower, and, in its course 
through them, underwent that change and elabora- 
tion which fitted it for forming the pollen, and ren- 
dering that matter the proper means of fecundation. 

A similar opinion of the use of the corolla was held 
by Du Hamel. The petals, says he, are jorgans ne- 
cessary to fructification. They not only protect tlic 
stamens and pistils, but perform the office of leaves, 
in acting on the fluids of the sexual organs, and per- 
haps effect in them some imporiant preparation. Dr 
Darwin, too, considered the petals to act, by the 
agency of the air, in elaborating the juices destined 
to nourish and develope the sexual organs. These 
views assign to tlic less important parts of the 
flower functions essential to the perfection of the 
whole, and corresponding in nature with those exe- 
cuted by the leaves, only that “ Nature,*’ as Grew 
observes, ** hath lapped up the virtue in leaves as in 
brown paper, but in the flowers as in leaf-gold.’* 

When the organs of reproduction have attained 
their perfect state, and a suitable condition of the 
atmosphere prevails, the process of fecundation is ac- 
complished by various modes in different plants. By 
the agency of the solar rays, aided probably by that 
high temperature which, at this period, they derive 
from the decomposition of the air, the anthers burst- 
and discharge the poHen in the f orm of a fine dust. 

This dust, in some instances, falls directly on the 
stigma of the pistil, j^eviously prepared, by the se- 
cretion of a viscid mApr on its surface, to receive 
and detain it. In other instances, the pollen is con- 
veyed to the stigma by insects, or by the wind ; and 
in others, its conveyance is accomplished in different 
modes. When the pollen has been shed, the sta- 
mens and petals soon begin to fade and fall ; the fila- 
ment of the pistil likewise fades ; but the ovary at 
its base augments in size, and the pulpy globules, or 
vesicles, previously formed within it, enlarge^ and as* 
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Vegetable sume gradually the form and character of the perfect 
Phyhiology. Heed. For an account of the successive ap- 

^ pcarances exhibited in the formation of the seed, as 
obrerved by Mulpighi and Grew, we must refer to 
§ 983, 38'i^, &c. of our former article. 

The pollen, which occasions these extraordinary 
changes in the ovarian vesicles, is composed of small 
particles, which possess a ditferciit colour, size, and 
figure, in different plants. Tliesc particles are or- 
ganized, and, when observed in a bright sunshine 
with a microscope, may, in some plants, be seen to 
burst ; and then a liquor like saliva escapes, in which, 
says Du Hamel, small particles are obscurely visible. 
Of the chemical nature of the pollen little farther is 
known, than that it yields a peculiar matter, called 
ntjllenin, which is described us being of a yellow co- 
lour, without taste nr smell, insoluble in water and 
alcohol, but highly infiammahle, and yielding, by dis- 
tillation, a good deal of ammonia, which approxi- 
mates it, ill composition, to animal matter ; but this 
knowledge gives us no insight into the nature of its 
peculiar action. 

It is also difficult to determine whether the pollen, 
af\cr being received on the stigma, is conveyed so 
as to act directly on the ovarian vesicles, or whe- 
ther it excites in them its specific action, without 
being brought into actual contact. In many plants, 
indeed, the number of pistils corresponds with the 
number of seeds produced; but in other plants, 
many seeds arc produced, where there is*only one 
pistil. Whatever be the form of the pistil, its open- 
ing, says Du Hamel, is often continued to its base, 
or even into the ovary : in other instances again, 
this opening is not visible. In the open pistils, a 
fasciculus of vessels extends probably from each di- 
vision of the stigma, to each cell of the ovary. In 
the apple and pear, whose fruits contain five cells, 
and in which there are as many pistils terminated 
by their proper stigmata, each style, if dissected, is 
seen to divide into two below, so that a portion is 
continued to each seed : and in like manner, he 
continues, a single style, after entering the ovary, 
may divide into as many parts as there are cells for 
seeds. But whether the pollen act directly or indi- 
rectly on the ovarian vesicle, there is little doubt 
but its influence is necessary to the perfection of the 
seed : for though, as Ray observed, some fruits may 
be produced without the concurrence of the male 
parts of the plant, just as some birds will produce 
eggs without the concurrence of the cock, yet such 
fruits, like such eggs, are altogether barren and un- 
productive. . 

To the impregnation of one species of flower by 
another of a kindred nature, through the agency of 
winds and insects, Du Hamel ascribed most of the 
varieties of fruits denominated new. In some fruits, 
the species, in the hybrid g|||^uction, are kept so 
distinct, that we are able to distinguish one part 
from another, with which it had been associated at 
the period of fecundation. Thus, there is a species 
of orange, which, on the same tree, says be, produces 
**deB bigaradet, des citrons, and dcs balotins s^par68, 
ou m6me rassembl^s par quartiers dans le mdme 
fruit'* In like manner, a certain species of vine 
produces, on the same shoot, bunches both of red 
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and white varieties ; or on the same bunch both red Vegetable 
and white grapes ; or bunches on which the grapes Wiynology- 
arc red and white by halves, or even by quarters.' 

These diversities in fruits he attributed to the im- 
pregnation of one species by the pollen of another ; 
and to a similar cause, as we before btated, he as- 
cribed many of those diversities in the colours of 
flowers, where different varieties grow and blossom 
together. Others have made many direct experiments 
on the reproductive function in plants by crossing 
different species with each other ; and, by a judici- 
ous extension of the same methods, Mr Knight has 
been able to present us with several new and im- 
proved varieties both of seeds and fruits. 

Art. Vf. — Maturation of Fruits. 

• 

The period that intervenes between fecundation 
and that in which the ripening of the fruit or seed is 
completed, varies in different plants, and even in the 
same plant, is much modifled by climate, season, ha- 
bit, &c. Whatever, to a certain extent, diminishes 
the vigour of vegetation, favours the production and 
accelerates the maturation of the fruit. 8o lung as 
trees continue to shoot and abound in sap, says Du 
Hamel, their fruits do not arrive at maturity. By 
stripping them of their leaves, we hasten this period, 
not so much, however, by exposing the fruit to the 
sun, ns by weakening the flow of the sap. But if 
the tree be stripped before the fruit has reached 
its proper size, both its size and quality arc bad. 

As the powers of vegetation decline, the fruit ad- 
vances towards maturity ; and then exposure to the 
sun, by promoting transpiration and concentrating 
the juices of the fruit, hastens the ripening process. 

At an earlier period, however, the same degree of 
exposure, by exciting too great transpiration, might 
cause the fruit to languish and wither. When fruits 
are enclosed in bags to protect them from wasps, 
transpiration is checked, and the fruit enlarges ; but 
has not so good a flavour as usual* The present 
taste for what are called ** fine fruits,’* seems direct- 
ed chiefly to size, and is content to resign the rich 
and racy flavour, found only in fruits of a moderate 
bulk, for the pampered and bloated produce of a too 
luxuriant vegetation. 

M. Ingenhousz formerly maintained that fleshy 
fruits, whether ripe or unripe, and whether growing 
in sunshine or in shade, always vitiated the air in 
which they were confined : and in a late Memoir on 
the Maturation of Fruits^ M. Berard has adopted Ae 
same opinion, and maintained, that green fruits do 
not decompose carbonic acid and disengage oxygen 
gas in sunshine, but that, through every period of 
their growth, they uniformly convert the oxygen of 
the air into carbonic acid gas. To this Memoir^ M. 

De Saussure, who had formerly combated the opinion 
of Ingenhousz, has replied by new experiments ; and 
has satisfactorily proved, that although, during the 
night, green fruits convert the oxygen gas of the air 
into carbonic acid gas, yet that, when exposed to 
sunshine, they again reconvert this carbonic acid into 
oxygen gas ; so that, if they be placed alternately in 
sunshine and in obscurity, for twb entire days, the 
air of the vessel undergoes successive changes which 
nearly counterbalance each other, and at the close of 
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experiment no other degree of change exists in results it is inferred^ that the different flavours of V«getrt»i« 
T^ ' than may be attributed to errors of observation, green and ripe fruits are not owing so much to thef^*®*^* 
^ Hence it is inferred, that, both in the sljude and in uisappearance of any primary ingredient, or its trans- 
sunshine, green fruits act upon the air like green formation into another substance, as to the produc- 
Icaves ; but this action is carried on to a smaller ex- f^on of new substances, and especially of sugar, made 
tent, and diminishes as they approach maturity. *** progressive stages of growth. Similar analyses 
As thus ^’the air, under similar circumstances, ^iicrries, gooseberries, plums, and peaches, afford- 
suffers the saiiic changes from green fruits as from same results. 

leaves, it may be presumed that the fruit owes its There are some fruits, however, as those of apple 
green colour to the same action of light upon it. pear, which ripen very well after they are de- 
Light seems also to act in the production of the other tached from the tree ; and in these, sugar seems to 
colours which fruits exhibit. M. Bonnet shut up, in formed out of the other ingredients, as it is form- 
cases ot M’hiie tin, grapes of a black colour, which t'd from fecula in the germination of the seed. M. 
did not then acquire their natural hue. Pears, says Berard plucked a pear from the tree when firm and 
Du Hamel, which grow in the shade are often green, green, and shut it up in a close vessel of atmo- 
whilc others, exposed to the sun, arc beautifully ®pheric air from the 12th to the 29ih of August, 
coloured: andtliesame things are observed in peaches, ^ts colour had then become yellow, and it was per- 
Neither peaches, pears, nor cherries, assume their fectly ripe. During this period, its total weight had 
proper colours, if, at the period of ripening, says M. diminished very little, and this was due to the loss 
Senebier, they are secluded from light ; ondifapor- a little water, and a minute portion of carbon; 
tion of fruit be covered with tin-foil, that part will proportions of its ingredients were much 

continue pale or yellow, while the uncovered portions changed, for the quantity of sugar was nearly doub- 
of the same fruit become perfectly red. If the red of gum, of water, and of woody fibre, 

juices of fruits be extracted by water or alcohol, they decreased. The united loss of the gum and 
arc affected by acids and alkalis like those of flowers ; woody fibre were not, however, equal to more than 
and similar changes are produced by these agents on g®io of sugar ; and, therefore, M. Berard 

the coloured infusions obtained from their skins, supposes that water may have become fixed, and 
These facts show that the same chemical actions, augmented the proportion of this latter substance, 
which occasion the colour of leaves and flowers, arc water be thus held to have contributed to the 
employed in the coIoratioiL of fruits : but in these production of sugar in tlie pear, wc may suppose it 
latter, they are probably mimh modified by the die- served a similar purpose in the ripening of 

mical changes that go on in the fruit itself during the apricot; for the loss of water in the ripe apricot, 
process of maturation. as compared with the green one, comes near to the 

To discover the chemical changes that take place sugar ; and no change in the relative propor- 

in the fruit during its maturation, M. Berard analyzed ^uns of the other ingredients can be deemed sufii- 
several fleshy fruits at different periods of their cient to account for the great increase of saccharine 
growth. With this view, three apricots of the same niatter. 

size were selected, and being plucked in succession, external agents required to effect these che- 

one of them was analyzed at three different stages of oaical changes in the maturating fruit appear to be 
growth, — viz, in its green state, in a state more ad- and air. In the above experiment with the ^ 

vanced, and iu a ripe state. P^ar, the vessel was kept in a temperature of about 

The several results are given in the following Fahrenheit ; and the air, as well as the fruit, un- 
table ; derwent a change of composition. It remained, in- 

deed, unchanged in volume; but 100 parts of. it 
yielded, on analysis, 13*52 carbonic acid, 7-51 oxy- 
gen, and 78*07 azote: so that, as in other cases, the 
loss of oxygen was supplied by an equal bulk of car- 
bonic acid, since the united volumes of the acid gas 
and oxygen made together almost exactly the ,V.> of 
oxygen gas which the air at first contained. Hence 
no oxygen can have combined with the fruit; nor 
can the azote of the air be deemed to have under- 
gone any necessary change, since slie very minute 
portion of that gas unaccounted for may fairly be 
set down to error in experiment. 

That this conversion of oxygen gas into carbonic 

. - ,, . . acid is necessary ^ the maturation of fruits, M. Be- 

In the interval between the first and last analysis, rard inferred froinAie fact that the process is arrest- 
the fruit had .0 much increased in siae, at nearly to ed if fruita be kept in an atmoaphere deatitute of 
double Its weight. It will be seen that, with the ex- oxygen ; yet, after being kept for some weeks in 
ception of the green colouring matter, which had be- such an atmosphere, the process recommences if 
rome yellow, all the inmredienta, found m the unripe oxygen be supplied. In this production of saccha- 
fruit, were present in the ri|m one, but some were in rine matter through the entire substance of the pear, 
greater proportion. Sugar in particular had greatly nothing can be attributed to the mere Joss of the 
increased, and water had dimmished. From these carbon and water which it gires elf, and which to- 


Apricot very Green. 


Advanced. 


Animalmatter... 0,76 0,34 0,17 

o.>» 

Woody fibre 3,61 2,5S 1,86 

Gum 4,10 4,47 6,1* 

Sugar traces of G,64 1 6,48 

Malic acid S,70 2,30 1,80 

Lime a ?ery small portion in the three. 

Water 89.39 | 84,49 I 74,87 
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Vegeiabk* gcthcr caused in it only a minute loss of weight; 

ascribe it to any combination of oxy- 
gen^ since all the oxygen that disappears exists, ex- 
terior to the fruit, in the form of carbonic gns. No- 
thing, therefore, remaiiis to explain tlie use of the 
air in this process but the liberation of caloric which 
takes place when its oxygen is converted into car- 
bonic acid gas. To the action, therefore, of this 
calorific power on the gum or mucilage of the fruit, 
and perhaps on its water, must we chiefly attribute 
the change that constitutes maturation. 

That caloric, in combination with moisture, will 
produce saccharine matter in fruits, as well as in 
seeds, is familiarly known in the ordinary process of 
baking pears, and was more precisely ascertained by 
Dr Darwin. He placed sonic pears, of a very au- 
stere taste, in an earthen vessel, and covered them 
with a few inches of water. The vessel was then 
placed in an oven. In nine hours, the pears had ac- 
quired a sweetish taste, and in twelve more had be* 
^come nearly as sweet as syrup or treacle. 

To this process of maturation, light, though 
ordinarily present, and acting on the colours of 
fruits, docs not seem necessary; for fruits will ripen 
in dark places ; and, to hasten maturation, it is not 
uncommon to enclose bunches of grapes in black 
bags, which must, at the same time, exclude light 
and accumulate heat. Whether light be actually un- 
favourable to the formation of sugar in fruits, as it 
Ujipears to he in seeds, remains to be ascertained ; 
hut certainly, tliough it should retard, it docs not 
prevent maturation ; and its presence is ordinarily 
accompanied with such an increase of temperature as 
may more than compensate for its supposed injuri- 
ous operation. Since, also, the vegetating process 
gradually diminishes ns the fruit approaches maturi- 
ty, and ceases to act upon it when its growth is com- 
pleted, wc cannot ascribe the changes that constitute 
maturation to vegetation, but must regard it as a 
chemical change, cflected by the reaction of the se- 
veral ingredients of the fruit on each other, under 
tlie operation of those external agents necessary to 
its occurrence. 

Art. VI I . — Fecundity of Fegctables. 

The period required for the accomplishment of 
those changes in the ovarian vesicles, which termi- 
nate in the formation of perfect seeds, varies much 
in diiferent species of plants, and also in the same 
spccjps, under diflerent circumstances of climate, 
soil, habit, &c. When they are completed, the ovary 
or pericarp, in which the seeds were contained, is 
opened, in various modes, for their discharge: or 
the fleshy pulp that invested them decays ; or the 
stony covering in which they were imprisoned is 
rent asunder; so that, in one way or otlier, they are 
set free, and by various means are disseminated over 
the surface of the earth, destinecMitlier to reproduce 
new beings similar to themselves, or to minister to 
the gratitication and sustenance of animal life. 

Of the seeds thus produced, the number, size, 
figure, texture, and other properties, are infinitely 
diversified. With respect to their number, we have 
already, in our former article (§ 23.?), given ex- 
amples of the productiveness of wheat and barley, 


and described the peculiar structure (§ 233) by Vegetable 
which, in the Aiiiiily of the gr.isses, this productive Pl»ysi«log>* 
power maybe almost indefinitely augmented. 

Dodart prosecuted the same inquiry on trees. He 
selected an elm, which, in the fifteenth year of its 
growth, he calculated to produce, in one season, 

329,000 seeds. Supposing this tree to Jive 100 
years, and its mean Iccundiiy, fur its whole life, to 
be taken at 329,000, this number, multiplied by 100, 
will give 32,900,000 as the number of seeds pro- 
duced, through its whole life, by the single seed of 
an elm. Bui suppose farther, says Du Hamel, all 
these seeds to be planted, and each to produce a 
tree as fruitful us its parent, and so on from genera- 
tion to generation, — then, calculating the produce 
of each of these trees during 100 vears, we shall 
have an increasing geometrical progression, of which 
the first term will be one — the second, thirty-three 
millions-^ the third, the square of that number — the 
fourth, its cube ; and so on to infinity — a fecundity, 
which, in the iv>volution of ages, would be sufficient 
to cover the whole surface of the earth with one 
species of plant. 

But propagation by seeds is not the only mode by 
which plants are multiplied. With the exception of 
some trees, as the pine and fir, which do not shoot 
afresh when they have been lopped, except when 
very young, most vegetables, continues the same 
author, contain in all parts of their branches, their 
trunk, and even roots, ^‘rms which do not develope 
unless rendered nccesrary by the retrenchment of 
their boughs. Thus, if an elm be headed, and its 
smaller branches removed, its trunk and larger 
brunches will, in the following spring, be covered 
with new' productions, which never would have ap- 
peared if the first branches had not been romuved. 

At whatever part or height the tree is headed, new 
shoots spring forth. 'J'he whole tree, therefore, 
from the root to the extremities of the branches, is 
filled with germs (or rather, we would say, endow- 
ed with a capacity of producing them), when the 
parts, previously existing, receive such injury as to 
render these new productions necessary to supply 
the place of the former. 

lioois also possess this capacity ofproducing shoots 
as well as the branches, if the root of the elm be 
exposed, with certain precautions, to the air, it puts 
forth young branches; and many creeping roots, 
when they come into light and air, produce branches, 
which, by transplantation, form individual trees. A . 
sprig of willow, when both its ends are thrust into 
the earth, yields rootlets from both, while the inter- 
mediate portion pushes forth leaves into the air ; and 
the leaves of certain vegetables, as those of cotyledon 
calycinnm, arc capable, in proper circumstances, of 
producing entire plants. We may therefore say, adds 
Du Hamel, that there is perhaps no point of the sur- 
face cither of the branches, the stem, or the root, 
which does not contain a germ, ready to develope it- 
self when circumstances shall arise wherein this dc- 
vclopemcnt may be useful to the parent tree. 

Nay, more, continues the same author, there is 
not perhaps any point on the branches, the stem, or 
the root, from which rootlets may not spring, when 
the conditions required for their developement shall 
1 
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Vegetable be present. If the root of a species of campanula be 
l^hyfiiology. cut into pieces, and these pieces be put into the 
earth, each piece will [iruduce both roots and stems. 
Of these concealed germs, dissection indicates no 
trace, until they become sensible in the progress of 
their deveiopement. h'roui whence do they pro- 
ceed i From the vessels or the cells ? Or arc they 
formed by the sap ? Do they exist in a form in- 
visible to us before the tree was headed ? This, 
says he, is pure conjecture, although it is true that, 
if this operation had not been performed, the sap 
would have continued its course in the parts already 
formed, and would not have aided in developing the 
germs of which we speak. But, not to abandon our- 
selves to imagination, it is sufficient, he adds, to have 
shown (he iiiitiiense fertility of vegetables, first, by 
seeds ; and, secondly, by invisible germs, of which 
but a small number of analogous facts are to be 
found in the animal kingdom. In these remarks, 
Du Hamel, the Haller of vegetable physiology, evi- 
dently leans to the doctrine of pre-existing germs, 
which at one time so much occupied the attention of 
naturaii>t.'>; but of which he ultimately disposes, with 
lliat good sense and real candour, which are not less 
admirable in all his writings than the talent and in- 
formation which they every where display. 

CllAF. III. 

Of the Vital Powers, Secretions, Spontane- 
ous Motions, Sleep, Dscay, anu Death of 

Plants. 

Art. L— -Q/’/Ac VHal Powers, 

Such is a brief outline of those vegetable functions 
which comprehend the evolution, growth, and repro- 
duction of plants. In the description of these func- 
tions, we have endeavoured to keep within the limits 
of observation and experiment; and, in reasoning 
from the facts derived from these sources, we have 
adhered strictly to explanations, wliich apply only to 
the physical constitution of plants. But we arc a- 
warc, that, to accomplish these physical changes, not 
only is a particular structure required, but that struc- 
ture must be endowed with the property or principle 
that distinguishes living organized beings Irom dead 
and inorganic matter. Without embarra^ing our- 
selves with inquiries into the nature and origin of life, 
we arc content, on the present occasion, to seek it 
only in its effects ; to regard it as a power or proper- 
ty not less essential to the eonstitutiori of living mat- 
ter, than gravitation is to that of dead matter ; and, 
rejecting all speculation about its nature, to study 
only the physical conditions required for the dis- 
play of Its operations, and, as far us we arc able, 
trace the laws by which those operations are regulat- 
ed. It is not,” says Dr Franklin, of much im- 
portance to us to know the manner in which Nature 
executes her laws ; it is enough, if we know the laws 
themselves. It is of real use to us to know tliat chi- 
na, left in the air unsupported, will fall and break ; 
but how it comes to fall, and why it breaks, are mat- 
ters of speculation. It is a pleasure, indeed, to know 
them, but we can preserve our china without it.” 

Beside the evidences of a living power in plants 
derived from the ordinary phenomena of growth 


and reproduction, the function of secretion by' which Vogmblc 
growth is sustained, and various new products form- Fhysiolqgy. 
ed, deserves more particular notice. Other eviden- 
ces of this power have been drawn from the various 
motions exhibited by the roots, leaves, flowers, and 
fruits of plants ; and also from the phenomena of in- 
fancy, maturity, and old age, which they exhibit in 
the successive periods of their existence. To enable 
them to execute these different functions, and exhibit 
these phenomena, some physiologists have pushed the 
analogies between plants and animals to an unwar- 
rantable extent ; and, in addition to all the attributes 
connected with growth and reproduction, have en- 
dowed plants not only with irritability but with sen- 
sibility, instinct, perception, and volition. In ascrib- 
ing to them these attributes, more attention seems to 
have been given to a supposed correspondence in ef- 
fects, than to a real agreement in the structure and 
functions of organs. Neither has any very nice dis- 
tinction been taken between what may be due to 
physical agents, acting on vegetable organization ; 
and what, from our present inability to explain on 
physical principles, we are too apt at once to attri- 
bute to what are called t> 27 a/ principles or causes. It 
is only, however, where physical explanations alto- 
gether fail, that it is allowable to resort to the mys- 
terious aid of vital causes : And as the Natural 
Philosopher, in treating of inanimate matter, assumes 
gravitation as a fact, and, without investigating its na- 
ture, proceeds to describe the Jaws of its action— 
so the Physiologist, in studying living bodies, may 
regard life, and direct his inquiries rather to the 
laws by which it acts, than to the nature or principle 
of its action. 

Art. IL— Q/* Secrclion, 

By secretion is understood the separation of a pe- 
culiar matter from the general mass of fluids by some 
particular structure, and which may either retain its 
primary condition, or pass into a solid state. Though 
the mass of fluid from which secretions arc produced 
be one and the same, and the secreting organ, as to 
external conditions, be often in the same circum- 
stances, yet the matters secreted differ greatly from 
each other, which difference arises, probably, from 
variety of structure in tlic secreting organs. Thus, 
an essential nil is found only in the rind of the orange, 
a fat oil only in the kernel of the almond, and so 
with regard to other secretions which exist only in 
particular parts. Besides the acids, alkalis, earths, 
and metals, which, though of a mineral nature, are 
more or less constantly found in plants, chemists 
enumerate about forty products of vegetation, which 
possess distinct chemical characters ; and of many 
of these products numerous varieties exist. As 
none of these substances can be detected in the com- 
mon sap, they must have been elaborated by the spe- 
cific organs of vegetables, under a process of secre- 
tion. By what peculiarity of structure, or of func- 
tion, these organs arc enabled to produce such re- 
markable chemical changes in the common sap, is 
quite unknown ; neither do we know how much is 
to be attributed to the action of the organ irseif, or 
to the reaction of the several ingredients on each 
other, or to the influence of external agents. 

Of these secretions, the most important is the cai/i- 



Vegj^ble bium, tlie fluid employed directly in vegetable nutri-* 
Phyri oiggy. ^nd growth. By the changes which the com- 
^ mon sap undergoes in the leaves, the “ proper juices” 
of plants are formed. These juices differ greatly 
from each other both in their 8en^ible and chemical 
qualities. It is from them that the cambium is di- 
rectly formed by a process of becretiun, and in all 
plants is said to possess nearly the same characters. 
It is a mucilaginous fluids without colour, odour, or 
taste ; while the proper juices*' themselves exhibit 
all those properties. The “ proper juices” also are 
contained in the vessels, and flow out when they are 
divided ; but the cambium transudes rather than 
flows, and that only in places where new paits are 
to be formed. Thus, in the pine, says Mirbel, while 
the “ proper’* or resinous juice flows in the large 
vessels, the cambium transudes beneath t\\^ liber ; 
and bimiJar observations on the fig show that the 
cnnibium is entirely distinct from the proper juice 
The cambium, then, we must regard as a secretion, 
separated from the ** proper juice'* by the vascular 
structure of the liher or alburnum, when and where- 
soever it is required to support nutrition and growth. 
Hence, in an experiment of Du Hamel, when apiece 
of the bark of a peach tree was engrafted on the wood 
of the plum, the new wood, formed beneath the 
bark, was white like that of the peach, not red like 
that of the plum. Of the other secretions of plants, 
which, for reasons already assigned (§ 169), arc 
found cflieffy on the external parts, us tfie leaves, 
flowers, fruit’s, i^c., the number and diversity arc 
very great ; they are formed, probably, in each in- 
stance, by peculiar and appropriate organs, but in 
what niuimcr is quite unknown. 

Art. hi. — OJ the Spontaneous Motions of Plants. 

Although plants, as is well known, possess no loco- 
motive power, yet, in diH'erent. parts, they often ex- 
hibit what are deemed spontaneous movements. In 
cloudy weather through the day, and always towards 
evening, many plants, at certain hours, close their 
leaves and flowers. Bonnet remarke<l, that the 
leaves of certain plants approached by their superior 
surface when the .sun shone ; but as he declined or 
set, they fell down, and, even in some instances, ap- 
proached by their inferior surface. If heat was ap- 
plied to leaves thus closed, they would open and fold 
back in a contrary direction; and, on the other hand, 
if moisture was applied to leaves that had been folded 
by the sun’s heat, they also would open and fold back 
as from dew. In these examples, the different con- 
ditions of heat and moisture seem very much to in- 
fluence the movements of the leaves. In like manner, 
the stalks of many fruits change their office under 
the different conditions, with respect to moisture, 
that accompany the ripening process : for under the 
desiccation which then occurs, many of them, says 
Du Hamel, exercise movements not unlike those of 
muscular action, and are thereby enabled, in some 
instances, to scatter their seeds. 

Wc have already described many important effects 
ttced in plants by the direct action of light, and 
now to notice the influence it exerts on their 
movements. If plants be confined in a chamber, 
where there is but one window, all the younger shoots 


will forsake their perpendicular direction and make Vegsmblc 
towards the light. In like manner, a young tree, I^ynology. 
when growing in the midst of older ones, pushes ' 
rapidly upwards, till it reaches the height of those 
that surround it, when it ceases to grow in height. 

But augments in size : or, if a young plant be made 
to grow in an opake vessel pierced with holes which 
admit the light, the shoots it puts forth wdl be 
directed towards the holes. The sun-flower, and, ac- 
cording to Bonnet, the mallow, clover, and others, 
follow the sun more or less distinctly in his course 
from east to west. This motion in the sun flower is 
not produced by a twisting of the stem, but by a real 
nutation, caused, says Du Hamel, by a shortening of 
the fibres. The smooth upper surfaces of leaves look 
naturally to the heavens ; the lower surfaces regard 
the earth. M. Bonnet contrived experiments in which 
these natural positions of the surfaces should be re* 
versed : and nevertheless, under the influence of the 
solar rays, they soon resumed their ordinary aspects. 

In these movements, the petiole is turned about so 
as to bring the reverted face of the leaf to its natural 
position ; and this operation may be repeated many 
times on the same leaves, but at length the petiole, 
at the place of torsion, seems to suffer. In these 
movements, M. Bonnet ascertained that neither heat, 
nor humidity, nor air, had much influence ; so that 
the sun, says Du Hamel, in causing these motions, 
acts more by his light than by his heat. 

But there are other movements, proper to certain 
plants, or to particular parts of them, over which 
light exerts little or no power. Many observations 
have been made on the motions of the sensitive plant 
by Hooke, Du Hamel, and others. The latter author 
remarks, that the moveiiicnts of this plant do not de- 
pend essentially on liglit or heat; for if kept in a 
green* house, it closes its leaves early in the evening, 
before the sun has withdrawn, and while the tempe- 
rature is yet high ; or if placed in perfect obscurity, 
it still continues to open in the morning, and close 
in the evening as before. If, during its expansion in 
the early part of the day, it be gently touched, its 
leaves partially close, but soon recover their former 
state. Mere touch, however, without agitation, does 
not produce motion : for the leaves may be pressed 
between the fingers, without causing motion, if no 
agitation be given. With proper address, it is pos- 
sible, says Du Hamel, to divide the mid-rib of a leaf- 
let, without exciting motion in the other leaflets, or 
even in its own foliolcs ; nor does motion follow the 
puncture of a needle, if all agitation be avoided. The 
time required for a branch, that has been touched, to 
resume its former state depends on the vigour of the 
plant, the hour of the day, the season, &c : and the 
order in which the parts re-establish themselves like- 
wise varies. 

The motions of this plant seem to depend much 
on peculiarity of structure. From a branch proceed 
the branch lets that bear the leaves. These leaves 
are formed of a common petiole, which at its extre- 
mity terminates in four conjugate leaflets, each of 
which has a mid- rib, furnished with a certain number 
of foliolcs. In the movements of this plant, the 
branchlets are so articulated with the branch, that 
they move on it in the manner of a hinge. The 
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\|i^eget8blc common petiole of the leaves has a like movement; 

Physiology, lastly, each foliolo moves on its proper stalk to 
apply itself to the opposite foliole. This peculiarity 
of structure explains n'hy agitation is so necessary 
to the movements uf this plant ; and why it bears 
such great violence wit!) out moving, if no agitation 
be employed to excite motion in its several articula- 
tions ; so that it is principally in the articulations, 
^ys Du Hamel, that the sensibility of this plant re- 
sides. He adds, that, when this plant closes^ it is 
not through weakness, but by a sensible contraction, 
wJiich resists any attempt to replace it in its former 
state. 

In certain flowers also, spontaneous movements 
take place at the period of fecundation. The sta- 
mens of the barberry approach towards the pistil on 
the slightest irritation, as do those of the sun-dower 
and other plains. During the night, the petals of 
many dowers close, and thereby protect the stamens 
and pistils ; but they cease to do so after fecundation 
is effected. Thu water-lily is said to bear its Howers 
on a footstalk under water ; and when the dowering 
season arrives, the stalk rises through the water, till 
the dowers reach above the surface. The dowers 
tiien expand, and the anthers burst and discharge 
their pollen on .the stigma in the usual way. About 
four o’clock in the afternoon, the expanded dowers 
close, and the stalk then lies down either upon or 
under the water. The next day, it rises as before, 
and continues to do so daily until fecundation is 
completed, when it sinks beneath the surface, and 
there remains to ripen its seeds. Other spontaneous 
movements are exhibited by claspcrs and tendrils in 
seeking support from neighbouring bodies, and by 
roots in the directions they take in search of food. 

Unable to assign physical reasons for ihese and 
similar phenomena, some naturali>ts, guided by 
vague analogies drawn from the animul kingdom, 
ascribe these movements in vegetables to sensation 
and perception, by which they not only jeel tiicir 
wants, but ficrcucc the best mode of gratifying 
them ; and in the performance of the actions ne- 
cessary to accomplish their objects, they are, ac- 
cording to some, directed by Instinct, and, accord- 
ing to others, by Volition. Such modes of rea- 
soning not only afford no explanation of the pheno- 
mena described, but supersede all necessity for it ; 
and are apt, therefore, to beget a conceit of know- 
ledge where ignorance alone prevails. In reference 
to such attempts at explanation, Du Hamel well ob- 
serves, that ‘'every peasant has remarked the fact, 
that the radicle of the seed tends always towards the 
(artli, and that the plume rises in the air. If we ask of 
tliein why one part thus strikes into the earth, and 
the other seeks the air, they give the fad for a rea- 
son, by replying that the one part strikes down because 
it is the root, and the other ascends because it is 
the stem. And let not us, he adds, smile too com- 
placently at these modes of expression ; for we our- 
selves use them every day when we raise questions 
about things which are unknown to us. Do we not 
say that a stone falls because of its gravity i And 
those who give for a reason that it is attracted by 
the earth do not satisfy the real philosopher, who 
never is content with simple terms void of meaning* 

VOL. VI. TART II. 
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To me it seems both more simple and more honest to Vegeiabiv 
make at once a confession of our ignorance.” Phyiiology. 

Art. IV.— O/’/Ac supposed Sleep of Plants, 

Some writers, deeming plants to possess voluntary 
power, have from thence inferred that they require 
sleep. We have no proof, however, that they pos- 
sess any such power ; nor that, in the exercise of 
their ordinary functions, they experience that fatigue 
and cxhausiion whieti renders sleep necessary to 
their restoration. All the spontaneous movements 
of vegetables previously described, seem to arise 
from the operation of physical agents, conjoined with 
those inherent properties which belong to them as 
living beings. These agents act variously on dilfer- 
ent plants ; and hence some close their leaves and 
flowers from the abstraction of lieat or moisture, and 
others from the exclusion of light ; and this at va- 
rious periods of the day, as well os through the 
night. Other plants exhibit spontaneous movements 
only in the flower, and at the season of fecundation, 
when suitable conditions of the atmosphere prevail : 
and though, in some instances, these motions conti- 
nue for a time after the conditions required for their 
display may have been withdrawn, yet we must as- 
cribe such motions rather to habit than to any thing 
that partakes of the nature of volition. 

The diminution or suspension of action that oc- 
curs, through the night, to plants that inhabit tempe- 
rate climes, cannot be received as a proof of sleep, 
induced by exhaustion of the vegetative powers ; for 
even in such climes, vegetation, in favourable sea- 
sons, proceeds oflen by night as well as by day. In 
climates still more favourable, the same plants which 
produce fruits only once a-year with us, yield two or 
more crops; and in Norway and Lapland, where 
the sun, at certain periods, continues alnio»t con- 
stantly above the horizon, the whole period between 
seed-lime and harvest sometimes occupies only about 
fifty days. In such cases, little or no suspension of 
the vegetative functions can have taken place ; nor 
have we the smallest reason to believe that the continu- 
ed exercise of them is followed by fatigue or exhaus- 
tion suflicient to require sleep. VVhat, therefore, has 
commonly been denominated the “ sleep of plants,” 
we can regard only as a diminution or suspension of 
the vegetative functions, arising from the abstrac- 
tion, more or less complete, of those external agents, . 
whose presence is essential to their full operation 
and display. 

Art. V,— Decay and Death ttf Plants, 

But whether the functions oT vegetables unceas- 
ingly continue, or be occasionally suspended by the 
abstraction of the conditions necessary to their exer- 
cise, all plants submit at length to the same general 
law, and die, either in whole or in part, when the 
gre.'it purposes of their existence — those, namely, of 
growth and reproduction— have been accomplished. 

Some plants speedily arrive at maturity, and, h.iving 
produced their seeds, die altogetlier: others flourish 
for one or two seasons, and then decay and perish ; 
and others again die only in part, after having produ- 
ced their seeds, and also a new series of buds to carry 
5 B 
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\ .-LMhlf on their continued growth und fructifinition. In the 
Plnsuilnf;y. pi-Qgr^.gy Qf inquiry, wc have «ceii that, in every 
.stage of vegetation, certain organs full into decay af- 
ter having lulfilled their allotted functions. Thus 
the tunics of the .seed peri.sh beneath the soil, after 
having yielded their nutrient matter to carry on the 
t'voliition of the embryo; and those cotyledons, 
whieli ri.to into the air, decay also, when the radicle 
has taken its proper hold of the soil, and the leaves 
are sulliciently developed to execute their appropri* 
ate functions. 80 likewise tlic petals, tlie stamens, 
and pistils of the flower, rapidly fade and fall us soon 
as the important function of fecundation iscflectcd; 
the fruits next drop when they have reached matu- 
.'ity ; and lastly, the leaves, even of perennials, when 
liioir alloUi'd functions have ceased, decay and fall 
like those of annual plants. 

To aceonnt for this /«// of the leave.s, many hypo- 
theses have hecu proposed. Some have ascribed it 
to defective transpiration, and consequent accumula- 
tion of juices in the vessels; others to an inequality 
of growth between the stem and petiole of the leaf, 
<lnring the progress of vegetation ; others to the de- 
.siccation of cellular tissue, supposed to exist at the 
insertion of the petiole with the stem ; others to a 
simple sloughing of worn-out parU ; and by others, 
the fall of the old leaf has been attributed to the 
giowth of the new bud. In all the examples enume- 
rated above, of the decay and fall of cotyledoius, flow- 
ers, and fruits, the organs ceased to execute their 
fuiiction'i, wlien the purposes of their existence 
were accomplished ; and such we must regard as 
the general law timt determines the death of the 
lenvis. In some instances, the death of parts seems 
to he hastened by the diversion of nutrient matter 
liom the older organs to the new parts which are 
subsequently developed, as is exemplified in the de- 
cline and I'all of the stamens and pistils from the 
growlli of tliu ovary after fecundation ; but, in other 
instances, as in the death of annual plant'^, no such 
aciing cause is apparent ; and nothing remains to ac- 
count for the event that occurs, save the character 
of duration, more or le.ss extended, wliich was im- 
pressed on the plant at the era of its fonnatiun. 

Hut from w'hatevcr cause the deciduous organs of 
plants cease to perform their functions, the imme- 
diate cause of their fall seems to vary in different 
vcgemhle.s ; and to depend often on accidental cir- 
cumstances of climate, &'C. In some instances, the 
growth of the young bud seems to occasion the fall 
of the leaf. Thus, though the leaves of the oak die 
aiu! become dry in autumn, they do not, says Du 
darnel, full till spring, when thebiuls begin to open, 
and the new leaves to appear. In other in.stances, 
the fall of the leaf seems to be connected with the 
exercise of the transpiratory function ; for plants 
which transpire largely soonest lose their leavc.s. and 
hence evergreens, w'hich transpire little, retain th€'ir 
leaves longest. Even if an evergreen be engrafted 
on a deciduous tree, it still retains its leaves af^er 
those of the stock have fallen. Sudden changes of 
temperature and humidity in the atmosphere, fre- 


quently promote the fall of leaves; thus, in autumn, VegeublcJ 
when rain succeeds to a while frost, the leaves 
sometimes rapidly lall. So, likewise, it sometimes 
happens, that the too great heats of summer dry 
'lip the leaves; and then also, if warm ruins fol- 
low*, the dried leaves fall and new ones succeed, 
ivliich continue longer than those of spring. On the 
other hand, leaves equally fall, though not so speedi- 
ly, when the winter is mild ; and in conservatories, 
where a regular temperature is kept up, deciduous 
plants lose their leaves in spring, when the new ones 
shoot forth. Certain nccidenls or diseases, however, 
os lightning, or the eruption of the proper juice 
from its vessels, or a peculiar disease which se- 
parates the bark from the wood, sometiiiies kill a 
tree suddenly ; and tlien, says Du llameJ, tliough 
the leaves become dry, they adhere strongly to 
the branches. These facts show, that, wliilc the 
natural t/raZ/i of the leaf is to be sought in tlie spe- 
cific nature and constitution of the plant to which 
it belong.s, it't fall depends sometimes on the^i^rowth 
of new buds ; or on variations in the motion of 
its fluids ; or on sudden changes in the temperature 
and humidity of the atmosphere; and sometimes, 
probably, tlie period of the fall is determined by 
a diifcreiice ol texture in the fibre of the plant 
itself. 

The duration of tlie stem or trunk, after the leaves 
have failin, is very diffeicnt in dillereiit plants. In 
iTiuny iicrbs the stem dies ut the same time, or 
shortly alter the loaf; but in some trees, the life of 
the trunk is prolonged through niiinyages. TheC;<?wf/6'- 
mans Magazine for 1762 contains an account of the 
age of a chesuut tree, then growing at Tainworlli in 
8iafrordNhiic. This tree, it is said, was, at that 
period, probably the oldest, if not the largest, in 
England, being .72 feet in circumference. Its period 
of rising from tlie nut may be fixed at the year 800, 
in the reign of King Egbert. From that date to till! 
reign of Stephen is 835 years, ut which time it was 
fixed on us u boundary or landmark, and culh'd, by 
ivay of distinction, the Great Chesuut Tree q) Tam- 
worth. From the first year of Stephen, anno 113,7, 
to 1762, is 627 years; so that its entire age, at that 
period, was 062 }ears. It bore nuts in 1750, from 
which young trees were raised. In this tree, there- 
fore, the faculty of producing seeds remained ut the 
age of more than 960 years ; but whether this faculty 
continues through the entire life of such trees is not 
know'n. In annuals, we know that life ceases in the 
whole plant soon after reproduction lia.s been accom- 
plished ; but the observations of Mr Knight seem to 
show' that, in certain trees, as those of the apple and 
pear, the reproductive powers cease before those of 
vegetation terminate. The death of plants at such 
various ages, yet occurring at the same age in plants 
of the same species, suggests the belief that a pe- 
riod, beyond which life cannot extend, was assigned 
to each species at the era of its creation, and that 
this character of duration, like the others peculiar to 
the species, is transmitted through all succeeding 
generations. (q.) 
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Wakefield. WAORS. Soo Taxationt, page 620 . 

WAKEFIELD (GiLnEiix), a commentator and 
critic of* some celebrity, born at Nottingimm, 22d 
February 17,5(), was the son of the Reverend George 
Wakefield, Rector of the parish of St Nicolas. 

He was observed in his earliest infancy to be of a 
serious turn of mind, and he made a rapid progress 
in the first elements of literature. At the age of* se- 
ven, he Avas sent to a free school at Nottingham, and 
remained there two years, chiefly under the tuition 
of Mr Reardmore, afterwards master of the Charter- 
house : he was then sent to a scliool kept by the 
Reverend S. Pickthall, at Wilford, an institution 
Avhicli hceins to have been only distinguished by the 
regular imprisonment of the boys for no less than 
eleven hours a day. After this, when his father ob- 
tained the vicarage of Kingston in Surry, with the 
chapel ry of Richmond, he w.*is placed under the care 
of hi.5 curate, who kept a school at Richmond ; he 
was, howcATr, removc'cl in 1769 to a belter conduct- 
ed c«tablishincTit in the same neighbourhood, kept 
li}’ tlic Reverend R. Wooddeson, of whom he speaks 
in Ills Mc'inoirs with high approbation. 

At sixteen he went to Jesus College, Cambridge, 
Avliere his classical studies still continued to be the 
princi])al object of his attention, although he was so 
l*ort\niate as to obtain the rank of second wrangler 
at the termination of his academical studies in 1776. 
He has, indeed, the candour to observe, that the 
3 ’ear was lielow mediocrity, with regard to the per- 
formances of the candidates in general; and that, 
when he obtained the second classical medal, on the 
Duke of Newcastle's foundation, he had only one 
^fimnjH'titor ; still, it must not be denied, that to he 
both second wrangler and second medallist, in any 
year, implies no ordinary portion of application, as 
well as some considerable talent. Mr Wakefield 
was however distinguished, throughout his life, by 
a singular mixture of opposite habits ; and, in the 
midst of his studies, he confesses, that " he some- 
times felt himself almost incapable of reading a sin- 
gle page for months together/' and in summer espe- 
cially, he could only wander about the fields in a 
state of perfect inactivity. On the other hand, he 
says, that, “ for five years, he rose, almost without ex- 
ception, by five o'clock, winter and summer, but 
never breakfasted, drank tea, or supt [supped]," or 
of course dined, alone, half a dozen times during 
all that space, enjoying society, from the first, be- 
yond measure.'* 

He became a Fellow of Jesus College in 1776, 
and he gained, in two successive years, the second 
Bachelor's prizes given by the Chancellor ; in l77b, 
he was ordained, by the Bishop of Pelerborough, 
though he did not subscribe the Articles without 
great reluctance. He obtained a curacy first at 
Stockport in Cheshire, and then at Liverpool. The 
j’ear after, he married Miss Watson, a niece of the 
Rector of Stockport, and thus vacAted his fellowship : 


his domestic life appears to have been happy aiul \\akcficliJ. 
harmonious, though the only merit of liis wife, that 
lie has left upon record, is tlie singular hereditary 
qualification, that her great grandfather and great 
grandmother had lived together us man and wife for 
seventy five years. 

Soon after his marriage, he became classical tutor 
in the disaeiiting Academy at Wurriiigloii, though 
he did not professedly unite Avith any specific com- 
munity of dissenters as adopting all their opinions ; 
but he soon began openly to attack those of tlie es- 
tablished church in a multitude of controversial aatIi- 
iiigs, and especially in the notPi) accompanying his 
• new translations of some parts of the Scriptures ; a 
work for which he had diligently laboured to pre- 
pare himself by the study of various di/deets of the 
Oriental languages. 

After the dissolution of the Academy of Warring- 
ton, he lived at Bramcote in Notringhamshire, ;•( 
Richitiond, and at Nottingham ; partly occupied in 
the instruction of a few pupils, and partly in pursu- 
ing his own studies and illustrations of antiquity. 

Ill 1 786, and for two or three years after, he siiflered 
greatly from an acute pain in his shoulder, Aihich 
interfered materially Avith the prosecution of Jiis 
theological investigations. 

Ill the year 17 [J 0 , he accepted the classical profes- 
sorship at Ilacknry ; herehis lectures and instnictioiis 
Ai’erc generally approvcvl and admired, but he carried 
his dissent from the articles of faith of any esbiblish- 
ccl society of (*hristians so much furtlicr than any of 
his colleagues, that he Avas thought too independent 
to contiiuic in his situation, and he conscquentl}' left 
the institution in 1791 ; and ior u similar reason he 
failed of obtaining the charge of two private pupils 
whom he expected to have been placed with him. 

He continued to reside at Hackney, employing 
himself partly as an autlior and editor, and jiartly 
in the education of his oAvn children. Among his 
original productions Averc several polemical and po- 
litical puniphlets, relating to the Avar witli France, 
and to the various controversies of the day ; of these, 
the most remarkable for its consequences to himself 
Avas his iicp/y to the Bishop of I^andafT's Address, 
which occasioned a prosecution to be brought by 
the Attorney General against his publisher first, and 
then against himself ; and he w'as sentenced to be 
confined fortAVo years in Dorche.ster jail ; a punish- 
ment which was probably intended to be somewhat 
severe, but which was most fortunate in its opera- 
tion on his subsequent comfort, since it Avas the 
cause of his obbiiuing, by the exertions of his friends 
and his partisans at large, a subscription of about 
L. fiOOO ; a sum which not only alleviated the rigour 
of his iinprisonnieiit, hut also enabled him to leave 
his family in a state of comparative affluence. 

He was principull}' occupied during his confine- 
ment in continuing his literary labours for t»’c jiress, 
and in preparing a series of classical lectures, begin- 
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Wakelii W. niiig with the illustration of the second book of Vir- 
^'1*8 Kneidj the fir.^t course of which he delivered in 
Tendon immediately aflcr hib liberation in May 1801- 
The effect of unusual exertions of boily and mind, 
afler so loii/r u cessation of exercise, and in liot bum- 
mer w'cathcr, appears to have predispofted his con- 
stitution to ii typhous fever, of which he died, after 
a fortni^dit’s illness, tin? pth of September 1801, leav- 
ing a widow and six cliildren, four sons and two 
dau^Iiters. His brother, the Itcv. Thomas Wakc- 
fielci of Richmond, also survived him, and died in 
1806*. The cataloj2;ue of his literary offspring is so 
multitudinous, that it partly tells its own story by its 
Iciiji^h, and admits of very few particular remarks. 

1. Poemata : giiihus acecdunt quicdain in lloraiium 
Ohservaiiones, 4-. Cauibr. 177(). 

2. A Plain and Short Account of the Nature of 
Ihiptism. 12. Warr. 1781. 

.S. An Essaq on Inspiration, 8. Warr. 1781- 

4*. A new Translation of the First Epistle to the 
Thcssalonians, 8. Warr. 1781. 

,'5. A new Translation oj the Gospel of St Matthew. 
4- Warr. 1782. 

6. Directions for the Student in Theology* 12. 
Lond. 1784. 

7. A Sermon Preached at Richmond on the Peace. 

8. Lond. 1784. 

8. An Inquiry concerning the Person qf Jesus 
Christ* 8. Lond. 1784. 

9. On the Origin qf Alphabetical Characters. 
Manch. Mem. I. I78.>. Life, IL Attempting to 
cut the knot of their invention by referring it to in- 
s])iration. 

10. Several Letters signed Neploilidascalos, in the 
Theological Repository. Lond. 1785. 

11. The Poems qf jMr (hay, with Notes. 8. 
Lond. 1786. 

12. Virgilii Georgica. 8. Cambr. 1788. 

13. Remarks on I Jr Horsley s Ordination Sermon, 
12. Lond. 1788. 

14. Four Marks of Antichrist. 8. Lond. 1788. 

15. A ttew Tianslntion (f Paris of the New 'Testa- 
ment rvrongly Iraiislatcd. S. Lond. 1789. 

16. An Address to the Inhabitants of Nottingham. 
8. Lond. 178.9. 

17. Remarks on the Internal Evidence of the Chris-- 
tian Religion. 8. Lond. 1789. 

18. Silva Critica. I. 8. Cambr. 1789- IL 17f)0. 

III. 171)2. IV. Lond. I7f)8. V. 1795. Intended 
for the illustration of the Scriptures from tlic Greek 
and Roman writers. The hist two parts were print- 
ed at the expense of the Rev. R. 'J yrrwhitt. 

19 An Address to the Bishop of St David's. 8 . 
Rirm. 17.90. On the Liturgy. 

20. Cursory Reflections. 8. Birm. 1790. On 
the Corporation and 7'est Acts, 

21. An hujiiiry into the Expediency and Propriety 
of Public or Social Worship. 8. Lond. 1791 • Ld, 

3. 1792. 

22. Memoirs qf his JAfe. 8. Lond. 1792- 2 Ed. 

2 V. 8. 1804. Continued by Mr Rutt and Mr 

Wainewright. 

23. A Translation qfthe New Testament. .3 v. 8. 

Lond. 1792. 2d ed. 2 v. 8. 1795. 
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24. Strictures on Dr Priestley's Letter concerning Wakefield. 
Public Worship. 8. Lond. 1792. 

25. Reply to the Arguments against the Inquiry. 

8. Lond. 1 792. 

. 26. Evidences of Christianity . 8. Lond. 1793. 

27. The Spirit qf Christianity compared with th» 

Spirit qf the Times. 8. Loud. 1794. 2 editions. 

28. An Examination of the Age of Reason. 8. 

Lond. 1794. 2 editions. 

2f). Remarks on the General Orders of' the Duke (f 
York. 8. Lond. 1794. 

30. Iloratii quee supersunU 12. Lond. 1794. 

31. Tiagwdiarum Grrscarum delectus. 2 v. 8. 

Lond. 1794. The Eimcnidcs, Traehinite, Philoctetes, 

Hercules, Alcestes, and Ion. 

32. Pope's Works^ with Remarks and Illustraiums. 

Vol. I. 8. Warr. J794. 

33. A Reply to Paines Second Part of the Age of 
Reason. 8. Lond. 1795. 

34. Poetical Translations. 12. Lond. 1795- Es- 
pecially from florace and Juvenal. 

35. Bionis et Aloschi qua super sunt. 12. Lond. 

17 . 95 . 

36. Virgilii Opera. 12. Lond. 1796* 

37. Obsi r cation \ wi Pope. 8. Lond. 1796*. 

38. A Reply to the Letter of Edmund Burke, Esq. 

8. Loud. 1796. Twice reprinted. 

39. Homer’s Iliad by Po|>e, with Notes. 11 t. 8- 
Lund. 1796. 

40. Lucretius de Rerum Naiura% 3 v. 4. and 8. 

Lond. 179O, 1797. A splendid book, with some 
collations of manuscripts, and some notes of Bent- 
ley. But the collations are said to be inaccurate, 
and the commentary more prolix than judicious. Sec 
Porson in Br. Critic, 1801, XVII. p. 452, and Elms- 
Icy in the Classical Journal. He received, liowcver, 
many gi-ateful and panegyrical acknowledgiiients from 
Jiis (German correspondents. The edition is dedi- 
catcil to jVfr Fox, with whom he commenced au am 
quaintance on the occasion. 

41. In Euripidis Hecubam Diatribe. Lond. 1794* 

On Porson’s Hecuba. 

42. A Letter to Jacob Bryant, Esq. on the War of 
Troy. 4 Loud. 1797- 

43. A Letter to WiUiam Wilberforcc, Esq. 8. 

Lond. 1797. Reprinted. 

44. A Reply to some parts qf the Bishop qf Lan- 
dn/f's Address to the People of Great Britain. 8. 
l.onil. 1 798. Twice reprinted. 

45. A Letter to Sir John Scott, his Majest^U At^ 
torncy General, on the subject qf a late Trial. 8. 

Lond. 1798. 

445. Defence delivered in the Court of Kings 
Bench. 47. Address to the Judges in April. 48. 

Address to the Judges in May. Printed, but not 
published. 

49. The First Satire of Juvenal Imitated. 12- 
1800. Lfe, Vol. II. 

50. Correspondence with the late Right Hon. C. J. 

Fox. 8. Lond. 1813- Chiefly on subjects of Clas- 
sical Literature. 

But few of the characters that have ever employ- 
ed the ))cn of a biographer, have exhibited more re- 
markable contrasts, either in a moral or in a literary 
11 
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Wakefluld. point of view^ than that of Gilbert Wakefield : and 
he has accordingly been depicted^ by critics and his- 
torians of various sentiments, in colours the most 
opposite and the most discordant. '' Of his parti- 
cular modes of thinking on religious and political 
subjects, ** says Mr Lindsay, “ (lifTeront men will 
form flifferent opinions : concerning the integrity of 
his heart, and the consistency of his character, there 
can be but one opinion amongst those who enjoyed 
the happiness of his acquaintance.** It wouhl, in- 
deed, be difficult to find out a more splendid ex- 
ample of high honour and self denial, and of magnifi- 
cent liberality, even under actual pecuniary embarrass- 
ment, than Mr Wakefield displayed, at a time when 
he had to support himself, with a wife and six or 
seven children, on about L. 150 a year, in voluntari- 
ly paying the expenses of Mr Ciithell on his prose- 
cution for publishing the Ueply to the Bishop of 
LandafT’s Address^ which exceeded the whole yearly 
amount of his income. ** His devotedness to study,” 
says his friend Dr 'Aik in, was by no means attend- 
ed with a reserved or unsocial disposition ; for no 
one could delight more in free conversation, or bear 
his part in it with a more truly social spirit : and if, 
in controversial and critical writings, be was apt to 
indulge in the contemptuous and severe expressions 
which he found too much sanctioned by {Kilemical 
use, in disputation by word of mouth he was singu- 
larly calm and gentle, patient in hearing, and placid 
in replying. To conclude the topic of [his] moral 
character, it was marked by an openness, a simpli- 
city, a go<xl faith, an aflectionate ardour, a noble 
elevation of soul, which made way to the hearts of 
all who nearly approached him, and rendered him 
the object of their warmest attachment.” But he 
wanted time or patience,” says Dr Parr ycry justly, 
** for that discrimination which would have made 
his conjectures fewer indeed, but more probable, 
*and his principles more exact: [yet] I shall ever 
think of him as one of the best scholars produced 
by my own country in my own age.” The compli- 
ments of Heyne, and of his pupil Jacobs, are still 
more elaborate: but it is well known lliat when 
Porson was one day asked for a toast, with a senti- 
ment from Shakespear, he gave “ Gilbert Wake- 
field, IVhaes Hecuba to him, or he to HicccBAr and 
there was quite as much of truth as there was ot 
neatness in the application. A reviewer of his I^tfe 
in the British Critic^ by no means favourably dis- 
posed towartls him, readily admits, tlial “ he was 
strictly and enthusiastically honest, and seems to 
have acquired even a passion for privations : these 
feelings, added to his pride of independent thinking, 
led him, we doubt not,” he says, to abstain from 
wine ; to have relinquished in part, anil to be tend- 
ing entirely to give up the use of animal food, with 
various other instances of peculiarity. Knowing his 
own assiduity, and giving himself ample credit for 
sagacity, he thought that he was equal to the deci- 
sioii of every possible question : and thus he became 
bigotted to almost every paradox which had once 
possessed his very eccentric understundiiig. He was 
Li violent against Greek accents as he was against 
the Trinity, and anathematized the final N as strongly 
as Episcopacy. Whatever coincided not with his 


ideas of rectitude, justice, elegance, or whatever else 'VifccileW. 
it might be, was to give Aray at once, and to be re- 
scinded at his pleasure, on pain of the most violent 
reprehension to all opponents ; whether it were an 
article of faith, a principle of policy, a doctrine of 
morality, or a reading in an ancient author, .away 
it must go, x\jyiiS6iv oieavoTffi ts vaffi, to the dogs and the 
vultures. Tliesi* exterminating sentences were also 
given with such precipitancy, as not to allow even 
a minute for consideration. To the paper, to the 
press, to the [public], iill was given at once, fre- 
quently to the incurring of the most palpable ab&iir- 
clily. Thus the simple elegance of 0 heatP, Sejcti, in 
Horace, was proposed, in an edition of that author^ 
to be changed to O bea T? Se.tli, though the altera- 
tion, besides being moat bald aiirl tasteless, prodiiceil 
a blunder in quantity so gross, that no boy, even in 
the middle part of a public school, would have been 
thought pardonable in committing it. By faults 
[either] original or habitual, his sincerity became 
offensive, his honesty haughty and uncharitable, his 
intrepidity factious, his acuteness delusive, and his 
memory, assisted by much diligence, a vast weapon 
which his judgment m'rs totally unable to wield.” 

It'is not impossible that Mr Wakefield might have 
been more successful in his studies, if he could have 
found sufficient motives for directing them rather to 
scientific than to philological pursuits ; for he seems 
to have licen fully iinjiressed with the superior dig- 
nity of science to that of’ any department of phiio- 
logy. “ Compared with the noble theories of niathe* 
malkal philosophy.** he says, our chissival lucubra- 
tions are as the glimmering of a taper to the meri- 
dian splendour of an equatorial sun.*’ lie would, 
however, scarcely have had perseverance enough to 
distinguish himself ir. that solitary labour which is 
required for the minute invcsligutioii of natural phe- 
iioincnn: and it is seldom that any collateral encoii- 
rageiucnt is held out, in this country, lor tJic conti- 
iiiieii cultivation of abstract science ; while the clas- 
sical scholar, though he is supposed to he principal- 
ly occupied with nouns, and verbs, and particles, is, 
in fact, unconsciously, and, therefore, most effectual- 
ly, learning the arts of poetry, and rhetoric, and lo- 
gic, 'which have furnished, in all ages, the hpur and 
the reins for urging on and dircctiug the mighty 
bulk of the body politic, in church and in state, at 
the will of its leaders. The young man, on the other 
hand, who commences the pursuit ot science with ^ 
ardour, obtains, if he is most successful, and untor- 
meiited by unnecessary scruples, a quiet felhm ship. 
a comfortable apartment, and an excellent plain din- 
ner for the remainder of his life: and it he fails ot 
these, he may cliance to he made an exciseman; or, 
ill the improved arrangements of the present auspi- 
cious days, a computer or an assistant astrono- 
mer : but w ith respect to any influence tliat his pur- 
suits might he supposed to have on the elevation of 
his rank in life, or in the independent ]»rovisioii for 
a family, he must lay no such fiattering unctions to 
his soul, but must at all times place his pnile and 
his happiness in the reflection that at Mini I'l.Auno 
IPSE domT, which is, in truth, the best sublunary 
support of the wise and the good in every circiTO* 
stance of human life. ^0 
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New Souili WALES (New South). In the Encyclopcsdia^ 
WnJe^ under the head Holla n'd. New, is {?ivon an 
account of this colony, including a history of its first 
settlement hy a parly of convicts conducted there by 
Governor Piiilip ; a description of the country, and 
of the natives, and such few slight notices on its in- 
ternal geography, and animal and vegetable produc- 
tions, as the narrow limits which then bounded the 
excursions of the settlers had enabled them to make. 
In this Supplement, under the Article Australasia, 
the accounts of the settlement arc brought down to 
the year 1814, and copious details given of the re- 
sults of several expeditions undertaken for the pur- 
pose of internal discovery. Consideruble discus- 
sions having been excited in Parliament, and carried 
on in the diurnal and other periodical publications, 
respecting the government of the distant settle- 
ments in the southern hemisphere, it was resolved 
by the Government to send a Commissioner with 
powers to examine every part of the administra- 
tion : to report on the condition of the inhabitants 
in general, on their pursuits, their habits, their 
property, and their conduct ; and to suggest, for 
the consideration of his Majesty's Ministers, such 
laws and regulations as might tend to make those 
settlements less burdensome to Cireat Britain, and 
more conducive to the improvement of those per- 
sons whose violations of law had created a neces- 
sity for their removal from Europe. 

From the Jieports of Coiiimissioner ih'ggc, whose 
labours were closed in 1821, and from other papers 
laid before Parliament, the following accounts of the 
present state of New South Walts are chiefly ex- 
tracted, and presented to our readers in a condensed 
form. 

increase of inhabitants by births, owing to the 
itotioii. great disproportion between the males and females, 
has been very small since the commencement of the 
settlement, and must continue to be so till the sexes 
approach nearer to an equality than they do at pre- 
sent. The whole number of convicts exported to 
New South Wales and to Van Dieman’s Land, from 
the year 1787 to 18^0, was 22,217 males, and 3661 
females ; and the present population of all the settle- 
ments in the latter year amounted only to 29,407 
persons. The inhabitants of New South Wales, 
amounting to 23,93.9, are classed in the following 
manner, viz. 1307 are persons who came to the co- 
lony as free settlers ; 1409 persons born in the 
settlement ; 3255 were become free by the expiry of 
the terms for which they liad been sentenced; 159 
had received absolute pardons; 962 had received 
conditional pardons ; 1422 were convicts, but with 
tickets of leave, which enabled them to work on their 
own account ; 220 were serving on board colonial 
vessels; 9451 were convicts in a state of servitude; 
and the remainder, 5668, consisted of children of 
both sexes. The whole number of females, of all 
classes and ages, in 1820, were 6810, viz. 3707 wo- 
men^ and 2603 female children. It appears that in 
thffity-three years, from 1787 to 1820, during which 
the'whole numbers transported have been 25,878 per- 
sons, the number of the convicts who have died, who 
have lawfully returned to Great Britain, or who have 
made their escape, amounts together to 7080. The 
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greater part of the inhabitants reside cither in the town South 
of Sidney (the capital), or in its immediate vicinity, ^sl^a* 
The returns from that place make the inhabitants to 
be 12,079j of whom 4457 are convicts. 

' Whilst this colony has been increasing in numbers, Moral Con- 
therc is reason to hope it has been instrumental in clition- 
somewhat improving the moral character of tl)|: per- 
sons transported to it, or, at least, that their progeny 
is placed in circumstances less exposed to tempta- 
tion than it would have been under the tuition of 
such parents in Europe. There has been a gradual, 
but general improvement in the moral condition of 
the society, by the children of convicts arriving at 
maturity; thus forming, with the free settlers, a nearer 
proportion to the convicts than was the case at the 
more early periods of the settlement. The remitted 
convicts, and those whose time has expired, seem, 
in some instances, to become useful members of 
society. Mr Biggc relates, that out of 4376 remit- 
ted convicts, including those whose time has expir- 
ed, 369 may be considered as respectable in con- 
duct and character. « 

The proportion of landed property acquired by AdjuRtment 
those classes of inhabitants, maybe considered asofProperty 
evidcnce of some improvement in their condition aiuong the 
and character. The whole quantity of land grunt- 
ed was, in 1820, 389,288 acres. Of this portion, 

20,317 belonged to remitted convicts, and 54,693 
to convicts whose time has expired. Thus those 
classes seem to have a fair proportion of the land- 
ed property of the settlement; and we think it 
may be inferred from the Commissioner's Iteports* 
that they possess a large share of the moveable 
properly likewise, as they seem to be the prin- 
cipal persons who own vessels and carry on distant 
trade. Mr Bigge remarks, that though the free 
settlers have not, as a body, been the most successful 
improvers, either of their own condition or that of 
the colony, yet the best cultivated estates, and the 
greatest quantity of cattle, belong to them, though 
they have not lately engaged in mercantile opera- 
tions.” The large grants that have been recently 
made have rendered the quantity of land, held by 
classes of individuals, a less accurate criterion of 
property than it was before those grants were made. 

In the year 1810, the land cleared was to the land 
granted as to 4; but in the year 1820, when the 
land granted was 389,000 acres, the portions return- 
ed as cleared were 54,898 acres, or us 1 to 7- 
Of the cleared land, in 1820, 16,706 acres were cul- 
tivated to yield wheat, 11,270 maize, 1230 barley, 

379 rye and oats, 213 pease and beans, 504 pota- 
toes, and 1094 in orchards and garden ground. 

The future progress of this colony must depend Agriculture, 
mainly on the productions raised from the soil, and 
hence the condition of its agriculture, including the 
breeding of cattle, becomes a most interesting sub- 
ject. The first land settled near Sydney, though 
then moderately fertile, has been exhausted by over- 
cropping, so that a considerable expenditure in ma- 
nure, or in labour for fallowing, or in both, is indis- 
pensable to renew its productive powers. It has 
hence become necessary to pay attention to the pro- 
duction and proper application of manure, as well as 
to the cultivation of artificial food for the cattle. 

I 
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New South Lucerne, sanfoin, and burnet, as well as rye-grass 
Waletu ^ jjnj meadow fescue, have been introduced and gra- 
dually asbimulated to the climate. It has been re- 
marked of the grass seeds imported from Europe, 
that their first and second flowering is in conformity 
with the season in Europe, but that the next time 
they flower according to the season of New South 
Wales. The cost of reclniming an acre of forest 
land, of converting it into tillage, and of sowing it 
with wheat, is calculated to amount to L. 6, lOs. 
The cost of the same operation to fit it for maiisc 
would be L. 5, 8s. 6d. Mr Cox, the surveyor, has 
estimated, that on u farm of 50 acres, when the go- 
vernment supplied subsistenco for six months, the 
expcnce would exceed the produce L.5, 19s. the 
first year ; that in the second year the produce would 
exceed the expenditure L.49, 10s., and in the third 
year L.3(), 10s.; after which, recourse must be had 
to the renovating power of manure. Maize and 
wheat are grown on the same land in one year ; the 
former when hoed well, and twice hilled up, being 
found a good preparation for the hitter. Wheat is 
sowed in March or April, and harvested in November. 
Maize is sowed in November and gathered in April. 
The produce of wheat on the Ilawicshury settlement, 
from 1804 to 1814, was from ^21 to 2.5 bushels to the 
acre, and since the last of those periods from 1 5 to 
20 bushels. The land on the rising ground is inferior 
to that on the borders of the river, hut the wheat 
grown on it, tliough yielding less in quantity, is of a 
superior quality. Mr Oxley, the Surveyor-Cjencral, 
think>s the average produce of wheat on the colony 
docs nut exceed lo bushels to the acre; whilst, on 
land of similar quality, the produce of maize is from 
30 to ()0 bushels. The price of wheat has been from 
lls. to 12s. (id. ; of maize from ds. to 7s. per bushel. 

Besides the grains, attempts have been directed to 
several arlicios whose cultivation appears .suitable to 
the climate. Flax has been grown with success, but 
has not been extended from the very limited demand 
for it in the settlement. Tobacco has been well pro- 
duced, hut fvocn want of suflicient practice in curing 
the leaves, the tobacco of Brazil has been so gene- 
rally preferred, as to leave but little inducement to 
grow it in the colony ; though of late, some improve- 
ments in drying ofler a prospect of more success. 
Vines have not yet been prosperous, owing to blights 
which probably have arisen from improper exposure 
to prev.iiling winds. As this is an object of great 
importance, Mr J. Mucarthur has paid much atten- 
tion to rectify any errors, and hopes arc entertained 
of more favourable results in future, than have hither- 
to been produced. The same gentleman, one of the 
earliest settlers, with his characteristic spirit, ha.s 
been at pains to introduce the olive, and as far as 
can be judged from the trees, which arc yet but in 
their infancy, with the greatest earnest of success. 
All the finer fruits of Europe are most profusely 
brought forth, and in some gardens, the choicer kinds 
of the tropics arc successfully cultivated. 

Cdttli; and TJie breeding of cattle must, however, be the most 
\\ ool. jjjg prosperity of the colony for some 

years to come. The numbers of horned cattle have 
quintupled between the years 1810 and 1820. In 
the latter year they amounted to .54,103; besides 
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those lame c.'itfle, a race have grown up wild in the 
woods, derived from some stock which early strayed^ 
from the settlement, and which were supposed to 
have perished, till their offspring were discovered in 
large herds in the interior. 'I'Jje sheep have been 
tripled in ten years. In 1 820, they amounted to99,487. 

Mr Macarthur has a flock of 6800, of which about 
300 arc pure Merinos, and yield wool of excellent 
fineness. As the duty on wool from New South Wales 
has been reduced to 3d. per lib. in Great Britain, 
eager hopes are entertained of success, which will 
naturally tend lo increase the numher.s, and to im- 
prove the quality of the wool, 'fhe average weight 
of the fleeces of the New South Wales Merinos is 
about 2 Ih. 7 oz. Some few bales of that wool liave 
been sold in England at 5s. 6d. per lb., and one at 
lOj. 4d.; hut the far greater part have hitherto sold at 
about2s. The importation into Great Britain has been, 
in 18)9, 71.299 lbs.; 1820, 112,616 lbs.; 1821, 

17*^)433 lbs. The increase of horses has been in 
nearly the same ratio as the sheep. In 1810, they 
were 1114, and in 1820, 36‘39. They arc generally 
of the European breed, with a mixture of the Arabian 
brought from India. Pigs and poultry have increased 
in nearly the same proportion as other stock. The 
mineral productions of this settlement are yet but 
slightly ascertained. Iron has been found about 
eight miles from Port-Dalrymple, which is said 
to be equal in quality to that of Sweden. The 
mines have not yet been worked. There is abund- 
ance of coal at Hunter’s Kiver, about 50 miles north 
of Port'Jackbon. The vein is three feet thick, 
was worked by a passage from the river, but is now 
by a shaft 1 12 feet deep, and the labour of twenty- 
seven men can extract twenty tons per day. In this 
labour, the criminals from Sydney are destined to be 
employed. Lime, for building, has liitherto been 
burnt from oyster-.shclls, as no limestone has been 
discovered near the settled ports. Common salt has 
been extracted from sea- water, hut from hitter 
not being accurately separated, the culinary salt 
of England, notwithstanding its price, is generally 
preferred. 

The circumstances of the colony are not favour- Manufiic- 
able lo manufactories ; but some hats, blankets, wool- 
len Stockings, and coarse cloths, have been made 
from the native wool. Pottery wares, of ditferent 
kinds, have also been made, but they have not yet 
acquired the art of glazing them. The most advan 
fageous operation of manufacture is tanning ; but, 
from want of suflicient practical knowledge, it has 
been hitherto badly performed. The bark of the 
mimosa, a tree that abounds in the interior, is found 
to contain the requisite properties for tanning hides. 

With a little more experience, and with some regu- 
lations to prevent dstnage to the hides on flaying 
them, the colony might supply itself with leatlicr 
from the cattle bred and slaughtered at home. 

Tiie foreign trade of the colony consists of the im- Commerce, 
portations of sugar, spirits, soap, and cotton goods, 
from Bengal ; of lea, sugar-candy, silks, and some 
clothing, made of English cloth, from China ; of iron 
and hardware, cottons, millinery, wines, port or, cheese, 
and salted provisions, from England; and ot sugar, 
tobacco, and spirits, from Brazil. The exportations 
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Ni'w Sootli liave hitherto been but trifling. Wool has been 
Wiiies already noticed : seal skins Tind lish oil might have 
\f ir Tormed returns but for their being cliargod with high- 
er duly in England, if taken by a colonial than by a 
Hritish vessel. Exfnirtations to China have been 
made of sandal-vvood, and pearl shells, previously 
collected at the Islands. Some attempts have been 
made to export flour to tbc Cape of Good Hope, 
and horses to Batavia ; some coals have also been 
shipped fur Bengal and for Batavia. The shipping 
of ihb ci'lony consists of twenty-seven vessels, from 
1:1 to 184 tons burden. This branch of industry is 
iijuch retarded in its growth by the restrictions 
which are found necessary to prevent the escape of 
i'onvicts by sea. 

The external trade has been assisted by the esta- 
blishment of u bank ; but the institution has been in- 
jured bv having suflered if.s cashier to defraud it of 
nearly L. 10»000, being half the capital, 'llic princi- 
pal circulating medium is the bills of the Govern- 
ment, or recei|)ts for stores received by the Commis- 
sary, which amount to about L. 40,000. Tlic smaller 
operations arc performed by means of the notes of 
the bank, wliich are i^sued for 2s. Gd.. .5s., 10s., 208., 
and five pounds. Tlic legal interest of money in the 
colony was 8, and is now raised to lO/icr €cni. 

By the accounts of the treasurer for seven years. 
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ending September 1821, it appears that the taxes New Souii 
collected in that period amounted to L. 174,310, 
lOs. and the expenditure to L. 163,790| Ss. The 
income is derived chiefly from port dues, Import ^ _ 
daties, licences, and tolls. The chief expenditure 
has been on the establishments for male and female 
orphans, and for public schools — for public buildings 
and works — for salaries to officers— and for public 
and judicial charges. 

In all the grants, reservations of land have been 
made for the support of the clergy, and for the main- 
tenance of schools. The clergy are under the ini- 
spection of one of their number, denominated senior 
chaplain. Some Roman Catholic chapels are build- 
ing, and one for the Wesleyan Methodists. The^ 
public services of religion are reported to be atten- 
tively observed. The administration of justice is ex- 
ecuted in a court established by special act of Par- 
liament, in which the Cliief is an English Barrister ; 
and recently an Attorney-General has been appoinu 
cd, who is to be the general prosecutor of all oil'en- 

See Wentworth’s New South Wales ; Parliamenta^ 
ry Papers ordered, by the House, to be printed at the 
following dates— loth June 1822, 19th April 1821, 

13th March 1823, 9th March 1821. tw. w.) 
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111 ? |)rcscnt state of military science presents an 
incjiiiry of very coiisideruble extent. To take a Ui- 
minous view of ever}' branch, would require a com- 
pass of theoretical knowledge and practical experi- 
ence, possessed by very few in any service. Even to 
attempt a satisfactory essay on any one of the prin- 
cipal brunches would be a task of considerable diffi- 
culty ; if recent authors, of known ability and experi- 
ence, had not discu^^sed many of the most important 
({ucstions, and demonstrated the mutual dependence 
between tlicory and practice, in all their essential 
bearings. 

Objecu of In the body of the work, the science is considered un- 

this Article, der the articles Foktikication, Gunnery, and War. 

The two former take a sufficient view of their respec- 
tive subjects ; but the latter, including likewise naval 
war, is contracted to the mechanism of columns of 
movement and formation in armies ; the operations 
of detachments ; and a short account of strategy, 
position, and field service. But, as no particular 
notice is taken of the great principles of war, the 
knowledge of which is of primary importance to the 
soldier and the politician, and indeed to the general 
observer, as the only safe guides in the judgment of 
operations ; and as the improvements in this essential 
branch constitute the most valuable feature in the 
late eventful wars, we shall endeavour to give as 
complete a view of its principal combinations as our 
limits will allow ; and by referring to the most signal 
events in modern times, afford them that illustration. 


vrhich the reader, if not previously acquainted witli 
the details of the subject, will immediately obtain 
by referring to any authentic author, in which they 
are more circumstantially described : reserving for 
the conclusion, a few observations on minor subjects, 
of present or future applicability, and a list of the 
authorities consulted, or whose works arc' of acknow- 
ledged utility in the study of the theory, or in judg- 
ing the practice of war in military history. 

Jomini has demonstrated that the art of war re- Tla-ory of 
poses upon one governing principle, or what may be War. 
termed the Fundamental Maxim; by the applica- 
tion of which all the combinations are good, and 
without which they are all faulty. This maxim con- 
sists in 

J^ecting^ with the greatest mass of forces^ a com* 
hined operation upon the decisive point. 

To illustrate the subject, it may be observed, that 
the decisive point in war, or what has been termed 
the primitive objective point, is obviously that in 
which resides the principle of strength in an enemy; 
and it follows, that to be able to destroy it in the 
shortest and most effectual manner, must be the fun- 
damental principle adopted by his antagonist. The 
mode of effecting this purpose is, however, the diffi- 
cult part of the question, because of the infinite va- 
riety of circumstances to which it is subjected. But 
the theory of war may nevertheless be divided into 
three primitive combinations; because the practice 
is composed of as many branches, each of which de- 
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pend upon particular princtpics: therefore, a great 
'operation, to be peri'ecr, ought to combine the 
three primitive combinations; because, then, they 
produce the complete application of the fundamental 
maxim. 

The first of these relates to what is commonly 
termed forming the plan of a campaign, and consists, 
either in an oftensive or defensive view, in the art 
emf)racittg the lines of operaiioHs in the most advan- 
tageous manner. 

The second is the art of moving the mass forces ^ 
in the most rapid manner possible^ upon the objective 
point of the primitive or accidental line of operations. 
This is the method of execution, or strategy. 

The third is the art of combining the simultaneous 
application of the mass of forces on the most important 
point of afcld (fhattle. This branch is usually de- 
signated by the term Tactics.* 

L— P/on of Campaign. 

A plan of a campaign depends upon six essen- 
tial considerations : 1st, The political situation of 
both parties ; Sd, The situation of the moment ; 3d, 
The relative force and military means ; 4th, The lo- 
cation and distribution of the armies ; 5th, The na- 
tural line of operations ; 6tli, The most advantage- 
ous line of operations. In fooping the plan, it is not 
necessary to have regard solely to the exact balance 
of the relative means of war between the parties, but 
to view them only as they arc important. Terri- 
torial and manesuvring lines of operations are the 
principal object; and though they arc subject to 
many accessory considerations, the rules of the art 
must nevertheless form their basis. Originality and 
great boldness are not incompatible with their appli- 
cation : such, for instance, as the plan which Napo- 
leon, in 1800, executed In Italy. No enterprise 
could be more daring, none more rich in great and 
decisive combinations, or more prudent and cautious; 
since, while it menaced the enemy with ruin, no 
greater misfortune could occur, in case of check, 
than the sacrifice of the extreme rear-guard. 

Before we proceed, it may be useful to fix, by de- 
finitions, several terms, upon the comprcliension of 
which the most important military reasoning depends. 

By a base or basis of operations is meant a frontier, 
the course of a river, a coast, a range of mountains 
or fortresses, or any topographical or political extent 
of country, upon the imaginary line of which the 
corps of an ariny assemble, offensively, — to take their 
departure from thence into the enemy's country, 
and towards which, in case of failure, it is intended 
to retreat ; defensively,— to counteract all the mea- 
sures which an invading force may pursue. * 

Lines of Operations are divided into territorial and 
mnnneuvring lines. By Territorial Lines are under- 
stood those which nature or art lias traced for the 
defence or invasion of states. Frontiers covered by 
fortresses, or defended by nature, with chains of 


mountains, great rivers, or other obstacles, form their 
constituents. Mafueuvring Lines are the disposi*' 
tions of tho general to traverse them offensively, or 
cover them defensively. Both these lines of opera- 
tions^ are intimately connected. In offensive war, 
the line is an imaginary perpendicular upon the base, 
along which an army operates against the enemy; 
in defensive war, it is often the same, but still oftencr 
parallel to the territorial liue. A Line of Commu- 
nication is either the same as that of operations, or 
any other by which the army receives its supplies, 
and communicates wUh the base. 

Soma examples will render the definitions mors 
evident. ^ France and Austria have three great lines 
of operations against each other— by Italy on one 
side ; Switzerland and Tyrol in the centre ; and by 
Germany on the other. In these the Po, the Meyn, 
the Danube, or a principal road, constitute the mate- 
riel of lines ; which are amenable to only a few rules 
prescribed by their nature. Between Prussia and Aus- 
tria again are three lines — through Moravia, Lusatia, 
and Saxony. ■ Lines of operations are divisible into 
collateral or separate points. Frederick entered 
Bohemia by his central line, upon four points. The 
PrenclL invaded Germany in 1796 and 17j99 upon 
two subdivided lines. Napoleon always operated 
upon one principal line, as did the Duke of Welling- 
ton in Spain. 

Thus far no great varlfiy of combinations seem to 
perplex the view; but in the selection of the parti- 
cular line, the problem becomes difficult ; because a 
great multiplicity of circumstances, many of them, 
not purely military, interpose. The political situa- 
tion of the belligerents ; their relative resources ; cha- 
racter and situation of the fortresses ; accidental 
strength of their forces ; distance by sea ; course of 
a considerable river; direction of a chain of moun- 
tains ; nature of the country ; political state of cither 
party ; jealousy of a neutral, or apprehensions of an 
ally; all in their turn claim consideration. In gene- 
ral, however, the initial application of military masses 
should be, when the belligerents are neighbours, 
upon some part of the frontier, which projects into 
the hostile state ; such as Bohemia with regard to 
Prussia, or vice versa, Silesia with regard to Austria. 

But it is a maxim that lines of operations have their 
key os well as fields of battle : in the former, the 
great strategical points are decisive ; as in the latter, 
the points which command the weak' part of a posi- 
tion constitute the key. Where there exists a vast 
superiority of force on one side, the key, or great 
strategical point, may be sought at a considerable 
depth in the line of operations ; but where the masses 
arc nearly balanced, it is necessarily reduced to a 
relative proportion with the breadth of the base. 
Thus, for instance, the destruction of a French army 
on the frontier of the Netherlands, would not imme- 
diately produce the consequence of the victors 
marching to the capital, unless they had sufficient 


• For the sake of pmplcuity, when this tern is applied to the instruction of troops, it should be distin- 
ffuUbed by the qualifying adjective, Elmtniary Tactics. Thus also the phrases, science and art of war, are 
used as synonimous, while we should understand by the science of war, the knowledge ef the theory of alt 
its elernents ; and by the art of war, the skilful application of that knowledge. 
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War. superiority to mask the principal fortresses which centre^ one of the extremities, or the rear of the hos- War. 
^ cover ^her line of defence in that quarter, or some ' tile line. An extremity will usually be found most 
other accidental circumstance rendered such a mea- eligible, because, from that point, the rear is easily 
sure practicable. As farther proofs of the relative attained ; the centre, only in the case where the 
proportion between the depth and base of a line of enemy's Jine is scattered, and his corps separated by 
operations, that of Napoleon in Russia failed on great intervals. 

both its pivots, before the summit was defeated ; and 4. In this case, the greater number of the corps 
those in Spain, although they were supported by in- should advance upon one of the isolated parts, and 
termediate fortresses, immediately contracted, when endeavour to surround it, while the remainder should 
tlie battle of Salamanca produced consequences occupy a central point to keep the rest of the hostile 
which endangered the western communication with army in check. 

the base. 5. When the principal mass of these corps is di- 

Although it is absolutely necessary to move with reeled into the rear of an enemy, by passing one of 
a mass of force near the enemy, it is more advan- the extremities of his line, one corps should remain 
tageous to march in separate corps while still at a > upon that extremity, in order to keep open the corn- 
distance from him, if he has not a concentrated mass munication with the line of operations, while the op- 
ready to act, and thero be several roads leading con- ponent is cut off from his. This corps serves like- 
centrically towards the point intended to be occu- wise to attack him in flank, and to prevent him from 
pied. It is evident, that five corps, of twenty thou- withdrawing out of a faulty position by a secret 
sand men each, will move forward more rapidly to- movement. 

wards any point, than a hundred thousand men, 6. These operations are most advantageous when 
marching on the same road, who can only advance the enemy is at a great distance from his own base, 
with the tardiness inherent in large bodies, and be- The principle may, however, be applied to positions 
sides are encumbered with the immense train of less distant (two or three marches) ; provided the 
their subsistence. Celerity of movement, multiply- different corps have no greater distance to traverse 
ing the force of an army by enabling the mass to be to the point of reunion, than that which separates them 
carried alternately upon every point of the line, is from those of their ow advanced posts who face the 
an advantage of in valuab^ consequence ; but this is enemy. But this rulTshouId not be understood as 
not the only reason for rOTommending this method, applying to isolated divisions upon an extended front 
There are two others, via. the increased facility of of ninety or a hundred miles, unable to unite on a 
subsistence, and the 'uncertainty into which it throws day of action, and whose movements cannot be si- 
the enemy. multaneous upon the decisive point. The difference 

An army of 20,000 men can find subsistence, in is easily perceived between such operations and those 
central Europe, on every part of their march, by of several corps concentrated in a position, the depth 
merely causing the country, within some leagues, to of which equals the extent of front, and whose simul- 
contribute to their wants ; and if they convey with taneous co-operation is certain before the enemy can 
them biscuit for eight or ten days^ that is, during make an attempt upon their line, 
the first period while corps are in position, or ma- 7* By means of this system, the army occupying 
nceuvring in a contracted area with other columns, a greater space marches more rapidly, and is ena- 
they will be enabled to subsist till the magazines bled to subsist on the roads. Cattle and biscuit 
arc formed. Thus, military operations are, in a great alone will be required to follow each corps, in suffi- 
degree, emancipated from the necessity of pre-ar- cient quantity to subsist it when in the vicinity of the 
ranged magazines, and the regular encumbrance of enemy, where the other corps having likewise arriv- 
field ovens. ed, they are obliged to live within a smaller periphe- 

The army which commences offensive operations ry. The stock of provision will be sufiicieiit, if 
takes the lead in all the movements, and those of the equal to the time required for collecting another, 
enemy are necessarily subordinate to them. If, there- 8. Magazines are then formed in the rear as the 
fore, it occupies with a corps, each of the great avenues army advances. They are collected by means of re- 
leading to the enemy, he will be in a state of uncertainty gular requisitions made on the neighbouring provin- 
along his whole line of defence or operations, and ces, and enforced by a few troops ; pontracts are cn- 

remain in suspense as to the point upon which he tered into with the local admihistratidns, and precau- 

ought to collect his masses to oppose them. Upon tionary convoys follow from the frontiers. Cattle, 
these facts, the following series of maxims are rice, and biscuit, are the most useful provisions ; the 
founded: * easiest to be transported. 

1. When an army undertakes an invasion, or acts In this view of the theory of initial operations, such 

offensively, it takes the lead (or, as the French term as Jomini, and other authorities, consider them, no 
it, ViniliiUive) in the movements. great regard is paid to the waste of human life, by 

2. This advantage precludes the necessity of the frequent want or irregularity of the issue of pro- 

marching in mass, until near the point where the ene- visions, or notice taken of the indiscipline which iia- 
my is to be found and attacked ; until then, it is pre- turally arises when famine drives the soldier to ma- 
finrable to move in several strong corps, in proportion rauding. A relentless conscription system may, in- 
Ut Ihe collective strength of the army, and to direct deed, supply recruits ; but they are a very inadequate 
them upon the communications which lead concen- instrument when compared to formed soldiers, 
trically to the point. It remains to examine the art of forming a plan 

3. The general direction can oiHy be upon the of campaign or operations in reference to insular 

4 
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War. expeditions. In the application of massea on the base 
line of operations by sesi or bv an insular force, 
much difficulty occurs ; especially if that base is to 
be obtained by force on an hostile coast ; because 
the line of communication from the port whence an 
expeditionary army proceeds to the point where de» 
barkation takes place is lengthened^ uncertain* and 
broken. The point of debarkation becomes a se- 
condary base.; and unless a friendly fortress* or 
a naturally adrantageous point* Icfl urmuarded by 
the enemy, can be occupied, the difficultlea are 
nearly insurmountable. It is again difficult to des- 
patch a large force in one fleet; it is dangerous 
to keep it togetheri and dangerous to allow great 
intervals; the elements affect the time* connection* 
and order of the convoy ; an independent'and sepa- 
rate service (the navy) influences the primary organ* 
ization and execution ; debarkation absorbs much in- 
valuable time, particularly that of the artillery* horses* 
and stores. From these causes* a practice has arisen 
of fitting out expeditions not sufficiently formidable, 
with a view of ascertaining the practicability of an 
object* hut which, by that very system, is often ren- 
dered impossible ; for the first landing having been 
effected* the enemy’s attention is no longer divided ; 
he assembles his means of defence, while the second 
convoy is expected* and tli^elay becomes decisive 
of the event. Yet if* in aiHDilitary operation* the 
effect of masses simultaneously employed be of con- 
sequence* it is in those which commence on the sea 
shore ; for the troops have not only to debark and 
act offensively* but also, ^ construct their means of 
security and retreat* in case of failure- If we exa- 
mine the primary operations of this class from the 
wars of King William to the present period, we shall 
find that* with the exception of such as were favour- 
ed by chance or particular circumstances* the suc- 
cess or failure was dependent upon one or more of 
the following maxims* especially os applied to conti- 
nental expeditions : 

1. When an army is directed to make a descent 
upon an enemy’s coast* with the object of penetrating 
into the country* a point of debarkation should be 
selected, where the enemy possesses no local means 
to arrest the progress* suen os a fortified city or a 
defensible peninsula. If* however* circumstances 
compel the descent near or upon such a spot* imme- 
diate measures should be taken to mask or capture 
it* and secure the success of ulterior operations. 

2. If the expedition is intended to be confined 
solely to the coast* the point of debarkation should 
poiiess the indispensable qualifications of facility of 
communication with the fleet * security of retreat ; 
and reimbarkation. A point possessed of these ad- 
vantages k.a fit spot for a temporary base of opera- 
tions* 

S* An expedition intended to operate ulteriorly* 
should be ai initio superior to the probable imme- 
diate force of the enemy* so that the success of the 
landing and mych into the country be not proble- 
matical. 

4. No combinations of invasion should be made 
depending on co-operation of corjps expected 
from distant or opposite quarters. It is important 
to have them collected* as much as possible* on or 
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near one point of embarkation* to proceed from War. 
thence in mass to execute the enterprise. ' 

5. In the plan of an expedition* no combinations 
should be aditiftted which joclude two or more lines 
of operations from separate bases. Armies trans- 
ported by sea are* from that circumstance* not nu- 
merous ; division renders them still weaj^er* and if 
on one point a misfortune occurs* the other must 
reimbark. 

6. In colonial and insular expeditions* it is only 
necessary to combine the means in proportion to the 
strength of the object* and with attention to the sea- 
son and climate. But on all occasions where the 
reduction of a fortress is in contemplation* the engi- 
neer department should possess an adequate materiel 
as well as the artillery. 

All these maxims are in unison with tho leading 
principles of the art of war* or constitute mere mo- 
difications to adapt them to maritime affairs. As 
examples of the Importance of the first rule may be 
quoted* the landing of the Emigrants at Quiberon : 
bein^ confined to a narrow peninsula* they were im- 
mediately blocked in by the enemy. The Helder 
expedition* though victorious in two battles* could 
not penetrate beyond the neck of the Hqgrlemmer 
Meer, which makes a peninsula of NortlMIolIand. 

At Aboukir* again* a peninsula* similar results 
would have ensued, but for the circumstance* that a 
communication could b|x opened on the side of Ro- 
setta, which rendered. the position central against 
the two exterior lines of the enemy ; namely, those 
of Cairo and Alexandria ; and^'hnablcd the British to 
cany their mass alternately upon each* and ultimate- 
ly with inferior numbers to reconquer that province. 

In the second maxim* the causes are pointed out 
which allowed the expedition to Cherbourg* in 
1758, to reimbark in safety* although no regular pre- 
cautions insured the measure ; and those which pro- 
duced the disaster at St Cast under General Bligb, 
notwithstanding every precaution. The Ostend ex- 
pedition had me same defects, though, perh^s, on 
this occasion the object was considered of sufficient 
magnitude to allow a disregard of the consequences. 

Inattention to the third, had a preponderating influ- 
ence at the Helder. The first division having land- 
ed, was obliged to wait behind the intrenchments of 
tile Zyp for the arrival of the main body. Meantime 
the enemy* now certain of the point In danger* col- 
lected his means, and arranged the plan of defence. , 

After three battles* he was only thrown back upon 
stronger ground* in a position where he could neither 
be turned nor attacked in front with probability of 
success. In Egypt* the expeditionary force was 
likewise inferior to 'the enemy* and if the hostile 
commander tod sacrificed the establishments and 
InstUut at CifIrQ, to collect his forces on one line, he 
could have resisted the invasion with success. The 
Walcheren expedition* considered in its primary 
combinations and preparatory measures, was a model; 
as also that of the French for the invasion of Egypt. 

Both were wrong in the choice of the point of de- 
barkation ; but the results were different* and* from 
an unconquerable propensity in man* by the results 
they have been judged. 

The expedition to the Helder again furnishes the 
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War. proofs of the fourth maxirnt Had the two Dritish 
the Rus&ian divisions ui rived in time to act in 
mass^ within a few hours af\er tlic tirst landings the 
enemy could not have nhitured an cflbctual plan of 
defence. But the combitKUmns required eastcily 
winds for the Kussians and westerly for the British 
reinforcemenrs, and both were^ nevertheless^ to ar- 
rive, if possible, simultaneously on tlie same spot. 
The Egyptian expedition was to be sustained by a 
corps from India and the Cape, by the Red Isca, 
which could scarcely, by any chance, arrive in pro- 
per time. At Copenhagen, indeed, the two divisions 
from Rugen (an island in the Baltic, where a British 
corps lay in transports) and from England did arrive 
without accident ; but the successive divisions sent to 
tlie river Plate, to be successively defeated, are a fur- 
ther corroboration. 

Tlie fifth maxim is sufficiently obvious. Sir John 
Moore*s division was off the coast of Portugal when 
the battle of Vimicra was fought ; had it sailed con- 
jointly with Sir Arthur Wellesley’s, the result of that 
battle would have brought the British into Lisbon 
mthont a convention. If the division engaged had 
been defeated, a corps on board of ships could not 
have ren^red the least assistance. In the next cam- 
paign, Sir John operated on several lines from Portu- 
gal, and Sir David Baird from a different base (Co- 
runna), with the view of uniting at the distance of 
more than 200 miles on a point in possession of a 
formidable enemy. Such combinations produced 
their natural conseqiMmces, the hard pressed re- 
treat of the army to Corunna ensued"; and, as if an- 
other proof were wanting, no sooner were the troops 
compelled to light an action, than another division 
appeared to witness the conflict from the ships, and 
return to England. 

To the deficiency of a proper establishment of 
sappers and miners, with the materiel required to 
enable the engineers to act with effect, many delays 
and failures may be ascribed. It has necessitated the 
severe system of bombardment, and repeatedly ren- 
dered the British arms odious, without thereby insur- 
ing success. Carcasses and rockets ruin the defence- 
less inhabitants, but have no decisive influence upon 
the defence of a regular fortress. 

If we examine the wars in America by the rules 
of art, wc f>nd Lord Amherst operating by the line 
of Lake Champlain upon Montreal, and Wolfe by the 
St Laurence upon Quebec, both successful, and yet 
two years without connection. Next appear isolat- 
ed expeditions traveraing a vast continent, deficient 
in numbers, and therefore always inferior to tlie local 
militias on the spot, terniinatkig their career in defeat 
or capture ; oK’else dispersed along the coast, occu • 
pied in landings for trivial purposes, when re- 
imbarked, leaving the enemy to boast of successful 
resistance. In the Canadas we behold the key of de- 
fensive operations left without a fortress ; true, in- 
deed, that a fortress does not defend a state^that 
an army must be looked to for that purpose; but 
an army is a frail instrunient, snd if armies defend 
nations, fortresses defend armies. 

Reflecting on the miscarriages produced by dis- 
persing the forces, it appears, tliat in British mili- 
tary combinations it should be a maxioi; never to act 


offensively on more than one point al a time* Tin's War. 
rule, a fundamental principle of the Roman policy 
her best days, should have been acted upon in the 
wars of the Spanish succession, wlien that question 
ought to have been decided in the Netherlands. 

The consequence of pursuing a multiplicity of offen- 
sive combinations at the-samo time, was never better 
exemplified than in the failures of the simultaneous 
expeditions to Buenos Ayresi Constantinople, Alex- 
andria, and Rugen. It follows that small expeditions, 
hovering along hostile coasts, produce no beneficial 
effects. The local garrisons and militia of the country 
arc generally superior, and a momentary debarkation 
produces in the mind of the enemy not only national 
union, but also the ideas of victory. The debarka- 
tions at St Malo and St Cast ; that under Sir James 
Puheney at Corunna; most of those in America, 
were fraught with risks, not counterbalanced by any 
prospects of real advantagei^. Those on the east of 
Spain were of a different character; they bad a poli- 
tical object of importance, and served as a diversion 
which fixed u whole hostile army in that quarter. 

It is a general rule, liable, indeed, to occasional 
exceptions, that the opetations of the land forces 
should he conJiHed to fixed important points, xdiere 
the olyect is not only to land, hut to conquer and 
maintain themselves. [Uiere is no instance in the 
history of the natiolMrhere a British mass of 
forces met with disaster, when that mass acted by 
itself, or with sufficient preponderance among its al- 
lies. From the nature of the sea line of operations, 
expeditions, like other military enterprises, must bo 
liable to miscarriage ; but a right use of the forces 
w’ill at least increase the chances of success. In the 
selection of the points, much must be left to the cir- 
cumstances of the case, but their importance should 
always be in relation to the risk, expence, and time. 

As these observations apply to great operations 
only, it is unnecessary to advert to flying corps, or 
such expeditions as are merely intended to alarm a 
coast or distract an enemy ; because these, in most 
cases of problematical utility, should be very sparing- 
ly resorted to ; and, at all events, never consist of 
more than a few frigates, wdth troops on board. 

The geographical extent and insular position of Great 
Britain afford equal facilities for defence and attack. 

Defence, however, when passive, is allowed to be 
the very worst that can be adopted in the military 
policy of a state ; but when the national superiority 
lit sea is considered, it becomes evident that British 
operations ought to be offensive. With a great num- 
ber of garrisons stationed in every quarter of the 
world, the land forces form no where a considerable 
body ; those in England bcioff scarcely adequate to 
the local duties, and the relief of such as return from 
abroad. At the commencement of ^war, although 
the militia is called out, the reinfbrSments requir- 
ed to place distant garrisons, on the war establish* 
ment, absorb nearly all tlie infantry, and leave not 
only DO disposable force, but evc% no suflicieDt 
elements to create new corps in an efficient man- 
ner. Hence, three or four years of war pass by 
in preparations on one side, and in conquests oo 
the otner. Millions are spent, and vast sacrifices 
made, to arrest the progress of the enemy; humilial* 
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War. ing offers are made, which the opponent, blinded by 
success, has the imprudence to reject. Then, forced 
to still greater expence, other campaigns follow, to re- 
co?cr what was lost in the first. By a rational system of 
preparation wars might be terminated in a short pe- 
riod, or altogether prevented ; and yet long wars, the 
real cause of the prodigious national debt, are brought 
about by an ill-judged prejudice against a standing 
army, backed by still weaker ideas of economy. 
Since regular atomies have been maintained in Europe, 
the obvious utility of having at least some disposable 
force to give weight to negotiations, requires scarce- 
ly an argument. Instead of three battalions, the 
only applicable troops in 1792-3, which were sent to 
Wiliemstadt, had Great Britain possessed 25,000 dis- 
posable troops, the National Convention would have 
paused before it declared war; or this force would 
immediately have influenced the reconquest of Bel- 
mum. Even a year later, such a national force could 
iiave averted the consequences of the action of 
Hooghlede, the retreat from Dunkirk, and the final 
evacuation of the Netherlands. In the late war, 
the inability of Great Britain to act from the first 
with vigour compelled her to fight twenty-one years, 
with incalculable waste of blood and treasure, merely 
to restore the balance of power ; and the nation, 
which at first had only t^cc battalions for service, 
ended, in 1814, with a ibras of more than a million 
of men in arms.^ 

In a military point of view, the economical system 
has been productive of immense losses to the nation ; 
but if, under given circumstances, in time of peace, 
the army must be very generally reduced, care should 
be taken not to destroy the elements of regeneration. 
On a war breaking out, all the troops in the king- 
dom should be brigad^, with their generals, staff, 
field train of artillery, commissariat, and medical 
officers, and concentrated as much as possible, for 
the purpose of rapidity of execution, and creating 
habits of duty in large bodies, which the staff and 
commissariat generally begin to learn when before 
the enemy,— at a period when all parties should 
be fully acquainted with them, and when mistakes 
may be fatiu. The orders of Government' are thus 
executed as soon as issued, and that species of con- 
fusion is obviated which all who served in the begin- 
ning of the late war must have witnessed. 

Till the beginning of the present century, plans of 
operations were usually arranged in the Cabinet, by 
superannuated officers, on obsolete principles ; or by 
Ministers without proftssional knowledge, upon com- 
binations entirely political. The Austrian Govern- 
ment was particularly unfortunate in this system. 
Plans, calculated with the precision of summer 
manoeuvres, where every march, battalion, and de- 
tachment prescribed, without adverting to the 
measures orthe enemy, tied the bands of the ge- 
nerals, who were never snccessful against a^ for- 
midable enemy but when they disobeyed their in- 
stractions, as Eugene did at Zenta. Bqt when Fre- 


derick traced his own plans of campaign, although 
even ho was not fully sensible of the laws which 
should regulate territorial and manoeuvring lines of 
operations, still circumstances and superior Mcf soon 
led him into the true system. Jomini blames, with sa- 
gacity, some of his initial operations ; but he does not 
sufficiently consider his circumstances and his era ; 
he compares the operations of Napoleon, with all the 
resources, fortresses, population, and revolutionary 
excitation of France, together with the adventurous 
gambling of his hero, to the conduct of a sovereign 
who had his native throne to defend ; without a mili- 
tary frontier, with a scanty population, a barren soil, 
and no pecuniary means but such as arose from hia 
economy ; and yet he rose superior to all the difficul- 
ties of his situation, thfugh under circumstances more 
unpromising than those which ultimately hurled Na- 
poleon from his throne. 

IL^Manceuvring Lines qf Operations^ 

The connection between mancauvring lines and 
those which nature has marked out, and the views of 
the gcneral-in- chief, form separate classes, each 
named ader the nature of that connection. 

1. Simple lines of operations are those^hen an ar- 
my operates in a single direction from a frontier, 
without forming detached corps. 

2. Double and multiplied linesy when an army acts 
upon the same fiontier with two or three isolated 
corps, towards one or several objects, 

3. //iteri(^iftes of operations are formed to oppose 
several hostii! lines, and arc so directed as to possess 
internal connection, and enabled to move and ap- 
proach each other, without allowing the enemy to 
oppose a superior mass to them. 

4. Exterior lines, on the contrary, possess the op- 
posite qualities ; they are such as an army may form, 
at the same time, upon the two extremities of one or 
several hostile lines. 

5. Lines upon an extended front are those which 
are arranged upon a great contiguous dcvelopement 
by isolated divisions ; but still belonging to the same 
mass of forces, and operating upon the same obiect. 
Under this head are comprehended, likewise, lines 
formed by two separate corps upon one given extent ; 
th^’are then double lines upon a great firont. 

0. Deep or lengthened lines are those which, com- 
mencing at their base, pass over a great extent of 
country before they can attain their object. 

7- Concentric lines of operations are either several 
or a single line subdivided, moving from distant 
points in order to arrive at the same object, in front 
or in rear of their base. 

8. Eccentric lines designate a single mass starting 
from one ps>int, and dividing itself in order to form 
several diverging lines upon isolated objects. 

9. Secondary lines are those in the great combina- 
tions of two armies, which designate their relative 
connection while operating upon the developcment 
of the same iVonticr. 



According' to authentic documents, this mass amounted to 1,116,813, including navy. East India, and 
local militia force, but exclusive of yeomanry and volunteers. 
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War. 10. AeeideiOal linet are produce^, in the ongmd 
plan of campaigni when unexpected events necessi* 
tato a new direction for the operations. They are of 
the highest importance, and rarely adopted but by 
gcnerw of the first abilities. 

Formerly, lines of operations were considered only 
as they effected the materiel of armies : it was even 
advanced, that armies encamped near their maga- 
zines had no lines of operations ; but an example will 
prove the fallacy of this opinion. Supposing two French 
armies 'encamped, one on the Upper Rhine in front 
of Drisac, and the other on the Lower Rhine in front 
of Dusseldorf, with both their magazines in the safest 
place, that is, behind the river. These armies must 
have either an offensive or defensive object, and there- 
fore have territorial, as well manoeuvring lines of 
operations. Ist, The territdrial defensive line will 
extend from the point of their position to the point 
which they are to cover; therefore they would both 
be cut off if the enemy occupied that point before 
them. If Melas, with his army, could have subsist- 
ed near Alexandria in Lombardy, after the battle of 
Marengo, he was no less cut off from his line of ope- 
rations as long as his victorious opponents occupied 
the line of the Po. 2d, Their manoeuvring lines 
would be a double against a simple one, if the enemy 
concentrated his masses to crush one of the armies ; 
it would be a double external line against a double 
internal, if the enemy formed also two corps, but so 
directed that they could be united most readily. 

The article in the Edinburgh jffrvietj. on the work 
of Jomini, makes the following able reArks on lines 
of operations : ** Among all these lines, the simple and 
interior are the best, particularly when combined, as 
being most congenial to the great principle of carry- 
ing a mass of troops upon the decisive point. A few 
remarks will make the truth of this apparent. If an 
army advances from its base of operations upon one 
line, it is clear that the general commanding will have 
but two important dangers to provide against; first, 
that of his troops being attacked unawares ; and, se- 
condly, that of being turned and cut off from his 
communications with his base. The most effectual 
method of guarding against either is, to attack the 
opposing enemy first, or, as the author calls li^prendre 
V initiative ; And if, in so doing, the assailants can 
place themselves in such a position, that a victory 
will give them the meaui of utterly destroying their 
adversary, while a defeat will not be of material de- 
triment to themselves, the manceuvro must be con- 
sidered as a* perfect one. Now, a single and interior 
line has a manifest advantage over every other in aid- 
ing such an operation. An anny which moves upon 
double, exterior^ or mubiplied lines, must be weak- 
ened in proportion to the number of its divisions. 
The general has many combinations to kttend, and 
many dangers to guard against; his columns being 
on many roads and unconnected, must also be de- 
pendant upon many persons and many orders. Ob- 
stacles will be multiplied at every step ; and errors 
cannot be known or corrected without much loss of 
time. The success of his plan must depend upon 
the exactness and concert between the different di- 
visions ; A misfortune attending any one vitiates or 
destroys the whole project, and yet each column, se* 


parately, will be too weak to strike an important Wsr. 
blow, if a favourable opportunity should occur. They 
will suffer severely from mishaps, and they cannot 
well take advantage of misfortunes. 

** An army that roanmuvres upon simple and in- 
-terior lines gets rid of all these incumbrances ; the 
troops will be together and well in hand, with the 
general upon the spot, ready to rectify errors, and 
to superintend every movement; and upon which- 
ever road he marches against an enemy acting upon 
double or multiplied lines, his combinations must be 
more simple, and his numbers must be superior ; he 
will have the power of overwhelming whatever divi- 
sion of his adversary he may meet with, and, by thus 
disorganizing his opponent's plan of campaign, en- 
able himself to cut off their communications, or to 
attack their columns in detail. We will suppose, 
however, that, finding^ their line penetrated, they 
might, by great exertions, unite the remainder of 
their scattered corps by a retrograde movement ; but 
they will hardly be able to cover their communica- 
tions, which .must be nearly as numerous as their di- 
visions, and the attacking army will give battle in 
the execution of a preconcerted plan, while they 
will be in the confusion of a baffled one. If the 
great principle, however, of carrying a mass upon the 
decisive point hus governed the general who advances 
upon the simple line, hc'MIrill, by a victory, deprive 
his foe of retreat, and utterly destroy him ; while, if 
he fail, his communications are still open, and, from 
want of a plan, the pursuit cannot be very vigorous/* 

These remarks upon manoeuvring lines are well 
illustrated in modern military history. In the Seven 
Years’ War, Frederick bad the choice of attacking 
Austria, on bis left, by Silesia into Moravia, in the 
centre through Lusatia, and on the right by Sax- 
ony, both into Bohemia. His natural territorial 
line was, undoubtedly, tlie first of these three ; be- 
cause, while his own fiank was covered by the for- 
tresses of Silesia, he could |)enetrate at once into 
the vitals of thy Austrian dominions, and masking 
Olmutz, threaten Vienna. He did not feel the ad- 
vantage of this line until the third campaign, when 
he was every where outnumbered by the enemy, and 
yet even then he might have had signal success, if 
his besieging train, Ac. had been in more efficient 
order and better applied. From this period he be- 
came sensible of the superidr utility of central lines, 
and from 1758 he operated successively with his 
principal mass in Saxony, Silesia, and Brandeburg : 
the same troops were victorious in all these quar- 
ters, by alternately reioforcinj^ each corps so as 
to attain a superiority. Having missed the op- 
portunity in 1757 of deciding the war by a suc- 
cessful invasion, be at last gloriously saved his 
kingdom by this new system. All .these suc- 
cesses belong to the three first classft of simple, 
double, and interior lines of operations. Those of 
his adversaries, on the contrary, were always of the 
fourth and fifth, exterior lines, and lines upon an 
extended front. For, on looking at the map of the 
seat of war, it will be readily observed, that ho ope- 
rated within the triangle formed by Dresden, Bres- 
law, and Custrin, while the enemy manoeuvred out- 
side of that figure. After the battle of Hochkircb, 
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iudeed, when thi^ area was broken in, be made a 
master stroke, by uniting his three armies in Saxony, 
and thus wresting from Ddun the advantages of his 
victory. The operations of that crisis belong to the 
tenth, or accidental lines, in which Frederick has 
never been surpassed. To this class belong, like- 
wise, his invasion of Bohemia, afler raising the siege 
of Olmutz ; his march into Silesia and manoeuvres 
before and afler the battle of Liegnitz, in I 76 O ; and 
his central position at Buntzelwitz, by which he kept 
the enemy divided, in 1762. 

The French operations in Hanover were not more 
successful. In 1758, they formed two lines of oper- 
ations, in Hessia and on the Wezer, upon a deve- 
lopement of 300 miles. Prince Ferdinand manoeu- 
vring upon their extreme left, had only isolated corps 
to contend with, and drove them across the Rhine. 
Marshal Contades, after the battle of Crevelt, felt 
the advantage of the line of the Rhine, all the for- 
tresses being in his hands ; but while he acted with- 
out vivacity on his right, Prince Ferdinand took a 
central direction, and broke the concert between the 
two hostile armies, who, at the end of the campaign, 
lost nearly all they had gained, having spent their 
time in disjointed marches, and in writing prajeU 
and counter pryets. After the battle of Bergen, in 
1759 , the French, grown wiser, united all their forces 
in Hessia ; they made conquests, which even the de- 
feat of Minden did not wholly repair. In 1760, 
Marshal Broglie persisting in operations in mass, 
made a respectable campaign, but the next two, 
armies were again formed at a great distance ; Prince 
Ferdinand again was beforehand with them every 
where ; at length tlicy approached each other to at- 
tack, but, for want of concert, were defeated at Fel- 
linghausen. 

In comparing the constant difference of the lines 
of operations which the Austrians, Russians, and 
French adopted, with those of the Prussians and 
Hanoverians, their opposite results are at once dis- 
covered. 

During the wars of the Revolution, the Duke of 
Brunswick's march into Champaign was a simple line, 
but wanted corps to cover the flanks and activity in 
the execution. The recovery of Belgium by the 
Austrians was also effected by operating in mass; 
but on the French frontier they wasted their time In 
sieges, and acted upon exterior and eccentric lines. 
The ^ench operate in a similar manner, but hav- 
ing a line of fortresses and numerical superiority, 
they were at last successful, and expelled the allies 
from Belgium. This worthless system was then cried 
up, and denominated Carnots. Accordingly, in 1795, 
the French persisted in acting on double lines. They 
manoeuvred on the Rhine, by Dusselduif and Man- 
heim : Clcrfhit operating centrally, carried his masses 
alternately from right to left ; gained the decisive 
victories of Manheim and the lines of Mayence, and 
threw the French army of the Sambre and Meuse 
back across the Rhine to cover the Mozelle, and 
Pichegru under the cannon of Landau. 

In 1 796 , the French in their lines of operations on the 
Rhine, still copying Frederick's faulty system of 1 757» 
and their own of 1794 and 1795, were not more suc- 
cessful than the preceding campaign. The armies of 


the Rhine, and of the Sambre and Meuse, moved flrom 
the extremities t)f their base to take a concentric di- 
rection on the Danube. As in 1794» they formed two 
exterior lines. The Archduke Charles opposed his 
own in an interior direction to be more readily con- 
centrated, and seized the critical moment, while tho 
corps of Count Latour was covered by the Danube, 
to steal some marches unperceived by Moreau, and 
to throw his mats upon Jourdan, who was routed at 
Wurtzburg. This decided the fortune of the cam- 
paign in Germany, and compelled Moreau’s deep 
lines to retreat into France. 

Meanwhile Napoleon commenced his extraordi- 
nary career in Italy, as Frederick had recommend-* 
ed half a century before : his system was to divide the 
enemy, and force the Austrians and Piedmontese to 
take two exterior lines. They fell into the snare, 
and he defeated them separately at Mondovi and Lo- 
di. An army had assembled in the Tyrol to relieve 
Mantua ; it was led on in two lines separated by a 
lake (Guarda). The French general raising the siege, 
hurried with the mass of his forces to meet the first 
column at Brescia, and routed it ; the second column 
arrived soon after on the same^round, and was like- 
wise driven back upon the Tyrol. Wurmser deter- 
mined to cover the two lines of Roveredo and Vi- 
cenza ; Napoleon, after defeating the first and drivji 
Ing it into the Lawis, changed his direction to the 
right, passed through the gorges of the Brenta, upon 
the left line of the enemy, and forced the wrecks of 
this fine arm^y into Mantua, where it ultimately ca- 
pitulated. 

In 1799 , system of Carnot again prevailej. 
France, twice punished for operating with two ex- 
terior lines, now adopted three. An army on the left 
observed the Lower Rhine, one in the centre was on 
the Danube, and a third occupied Switzerland. 'These 
armies could not unite till they reached the valley of 
the Inn, eighty leagues from their base. The Arcli^ 
duke uniting his forces in the centre, gained the vic- 
tory of Stockach, and the Helvetian army was con- 
strained to evacuate the Orisons and Eastern Swit- 
zerland. In their turn the allies committed the same 
fault ; instead of pursuing the conquest of this cen- 
tral bulwark of Europe, they formed a double line in 
Switzerland and on the Lower Rhine. ^ The army in 
the former country was ruined at Zurich, while that 
in the latter was trifling about Manheim. In Italy a 
double line was formed by the French ; one towards 
Naples, where 32,000 men were cmploytglto no pur- 
pose; while the other, on the Adige, was too weak, and 
suffered severe loss. At length, when the army of 
Naples returned towards the north, it committed the 
fault of taking a direction from that of Moreau. 
Suworow took an able central position, marched 
against the first of these armies, and defeated it with- 
in a few leagues of the other. 

In 1800 the scene changed again. Napoleon, 
having returned from Egypt, displayed a new combi- 
nation of the lines of operations : 1 50,000 men filed 
off on the flanks of Switzerland, opening, on one 
aide^ on the Danube, and on the other upon the Po. 
This masterly combination secured immense advan- 
tages. Modern Europe had not as yet presented 
such operations. The French armies, forming two 
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Wiir. interior lines, which reciprocally sustained each other, 
forced the Austrians to take a contrary or exterior 
dircctioni which disabled them from communicating 
together By this arrangement, the reserve army 
cut off the communications of Mclas with the base, 
while it preserved all its own, with the army of 
the Rhine,* which constituted its secondary line. 
A reference to the map of that seat of war will show 
Moreau posted at Stockach and Zurich, and Kray 
facing him dn the north side of the Danube. In 
Italy, Napoleon on the Po, at Pavla, and Tortona, 
with a corps at Verceil, completely insulating Me- 
las at Alexandria; while the French command* 
er, in case of check, had all the gorges of Swit- 
zerland, the St Bernard, Simplon, St Gothard, and 
Splugen open. The events of that period offer con- 
vincing proofs of the decisive eflect of a proper choice 
of lines of operations. 

In a subsequent campaign, Napoleon, breaking up 
from Boulogne, and directing several corps through 
rentrul Germany to approach the Danube, suddenly 
turned the position of Mack at Ulm, and, placing him- 
seir upon his communication, forced him to surrender. 
But in this campaign J)is fortune began to blind him. 
rorgettiem that he had no base of operations nearer 
tlian the uliinc, he hurried forward to Vienna, and 
tlicncc to meet the Russians in Moravia. Prussia 
was in arras ; an English corps had reached the west 
of Germany r Bohemia had risen in mass; the ly- 
roleans made a successful resistance; and the Arch- 
duke Charles, after crippling the French army of 
Italy, had advanced to the vicinity of Vienna. At 
this moment, with only a small reserve at Frankfort, 
the Auttro-Uussians, who had every interest to tem- 
porize, hazarded the battle of Austerlitz ; and his good 
fortune, and the imprudence of the allies, saved him 
from a dilemma from which that victory would not 
have relieved him, but for the pusillanimous feelings 
which signed the peace. 

Similar manoeuvres towards the sources of the 
•Snala prUJuced the disasters of the Prussians at Jena 
and Auerstadt. But in this war, Napoleon became 
still more enamoured of deep and baseless lines of 
operations ; the baneful eflect of whieli he was not 
destined to feel till the campaign of 1812, when he 
invaded Russia without a truo base nearer than the 
Rhine. Ills secondary base on the Vistula bore no 
relation to the depth of his line of operations, inter- 
sected by the Niemen^ the Dwina, and a solitary 
waste of e&dlcss woods and heaths. Although he 
operated on a simple line, the immense distance from 
bis base left him without communications. The ex- 
tremes or pivots of the secondary base were already 
turned and broken, when Kutusofl' moved to the rear 
of his flank upon Kaluga, towards the Berezina, and 
destroyed the greatest army recorded in modern his- 
tory. The next year, though his lines were shorter, 
circumstances were totally altered ; he operated with 
ability in mass j but being greatly inferior in horse, 
and the allies manu^uvring likewise in mass, the first 


battles were indecisive, till his adversaries, opeVating War. 
upon double exterior lines, — on this occasion appli- ^ y 
cable from their great superiority in numbers anu in 
cavalry, — moved again round the flank, and decided 
the question at Leipsig. 

Meantime, the Duke of Wellington, in the Penin« 
sula, cunctando rcslituil rent. Opposing a single line 
against a single line, he saved Portugal by his mas- 
terly position of Torres Vedras, without a battle. 

Next, he drove the enemy from the frontier for- 
tresses, by alternately carrying his masses across the 
Tagus. His line was shorter from north to south 
than that of the enemy, and he caused them to in- 
crease theirs by the destruction of the bridge of Al- 
meras. Thus be forced his opponents to operate 
exteriorly. After the victory of Salamanca, his 
march into Spain was by two interior lines; and 
though this operation has been blamed, because ft 
ended in a retreat, we forget that the enemy was 
obliged to abandon the south, or one half of Spain, 
to produce it. The next operation was upon a single 
and decisive The enemy was encountered at 
Vittoria before he could concentrate his forces, cut 
off from his base, and driven headlong into Pampe- 
luna. 

This comparison of the combinations and results Adi'an^ngc. 
of the most celebrated campaigns shows, that all the 
lines of operations that have been crowned with sue- 
cess depended on general principles, of which the 
following are the principal heads. 

1. A double line of operations iradvantageous, if 
the enemy has, likewise, a double line ; provided 
theirs be exterior, and at a greater distance than 

ours, and unable to unite without first risking a 
attle. 

2. An army possessing interior lines, more con- 
nected than those of the enemy, can, by strategical 
movements, destroy them successively, by carrying 
the mass of forces alternately upon each point, as 
exemplified in the campaign of 1758, and subse- 
quently at Manhcim and the lines of Mayence ; at 
Wurtsburg and Emmendingen; at Lonato and Cas- 
tiglione ; Trcnte and Bassano ; at Stockach and Zu- 
rich ; Abendsberg and Eckmuhl, &c« 

3. In order to effect this movement, a corps should 
be left before the army which it is intended to keep 
in check, with orders not to engage, but merely to 
retard the march, by taking posts behind defiles or 
rivers, and retreating towards the army. 

4*. From the above premises, it Ibllows that a 
double line of operations against an enemy, whose 
corps are in closer connection, will always be unfor- 
tunate with equal numbers, if the enemy profits bjr 
the advantages of his situation, and manoeuvres with 
rapidity within it. 

5. A double line of operations becomes still more 
dangerous, when its parts are separated by several 
days’ march. 

€• Simple and interior lines, on the contrary, are 
always most safe ; because they admit the action of 


* Army of the Shine, of the Sambre and Mouse, were names given to French armies, although tliey 

were not always on those rivers. 
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the mass of forces against the isolated divisions of 
the enemy^ if he be so imprudent as to venture an 
action. 

7. A double line of operations, however, may be 
adopted with success, if the forces employed are so 
much greater, that superior masses cau be presented 
to the opponents on both its parts. 

8 . Two interior lines, mutually sustaining each 
other, and facing two exterior lines at a certain dis- 
tance, must avoid being compressed into a small 
area ; for the exterior hostile lines might thereby act 
simultaneously. 

9 . Again, they should not operate at too great in- 
tervals ; for the enemy might have time to crush one 
of these divisions, while it is weakened by detaching 
to the other, and thus gain a decisive advantage. 

10 . It being the interest of a commander to di- 
vide and isolate the opponent’s forces, his manoeuv- 
ring lines should never have the object of drawing 
the whole hostile forces upon him ; as Tempelhoff 
boasts Frederick to have done in the campaign of 
1760. 

By reference to the preceding sketch ofthe oper .ations 
in late wars, the value of these rules is everywhere ob- 
servable. When the details in history arc examined, 
sueh as they are presented by authors acquainted with 
tlie art of war, they form a key, which opens an uner- 
ring way into all the causes of success and misfor- 
tune. Thii.s, in what has been said on accidental 
lines of operation, it might have been added, tlmt 
Napoleon did not know how to avail himself of them, 
when he was advised to operate by the right bank of 
the lillbe, and change his direction upon the pivot 
of Magdeburg, instep of risking the battle of Lcip- 
sig, and suffering, in violation of the eighth rule, 
the enemy to place him between two fires. Nor, 
in Champaign, in 1814*, when he operated at too 
great a distance, overlooking the ninth rule, which 
gave the allies time to force the gatc.s of Paris, thus 
employing the just system of throwing the mass of 
their forces upon the most important point. The 
Duke of Wellington’s defensive campaign in Portu- 
gal hinged upon a prudent application of the second 
rule ; and Napoleon, in 1814*, could not have rc.sisted 
80 long as he did in France, but by the same sys- 
tem ; although the allies, at that moment, conducted 
tlieir operations on the seventh rule, perfectly appli- 
cable under the then existing circumstances, yet the 
vast superiority of internal lines remained evident. 
But Avhen his eccentric movement placed hhn out of 
Uie sphere of real operations, the allies applied tlie 
third rule with perfect success, and effected his 
fall. 

In order to complete the view of territorial and 
manamvring lines, it is requisite to consider them 
as they are affected by the configuration of fron- 
tiers. 

1 . In order to operate with advantage, there 
should not be two different armies upon the same 
frontier; because, 

2. Double lines will always fail, with equal 
chances, against a single line, os has already been 
shown. 

S- Interior lines resist with advantage against ex- 
terior lines, either upon the same, or upon two dif« 
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ferent frontiers. The objection that Pichegru proved 
successful ill 1794 is nut valid; because Prince' 
Coburg did not avail himself of his interior line, but 
acted by detachments, while he remained inactive 
with his muss, inferior in strength, and unsupported 
by fortresses on the Hanks. 

4. When the hostile fortresses are scattered upon 
a line of great extent, the most advantageous ma« 
ncciivring L’ne is upon their centre ; as the Russians 
experienced to their cost, in the beginning of the 
campaign of 1812: but on all oilier occasions, the 
best direction is upon one of the extremities, and 
from thence on the rear; as exemplified in 1800, 
in Italy ; in 1 805, in Bavaria, and the next year at 
the sources of the Mein and Soala, &c. When central 
masses are moved with ability against scattered corps, 
all other things being equal, they must always be 
.successful, oRen even without a battle: as when 
Moreau making clenionstrations against the leR of 
Kray, near H uningen, moved rapidly into Switzei- 
land, whereby the greater part of Swabia fell into his 
hands without an action. The marcli of the Duke 
of Wellington upon Madrid and Burgos produced 
the immediate evacuation of the south of Spain ; and 
the movement of Kutusoff upon Kaluga, forced the 
French from Moscow and out of Russia. 

5. The configuration of a frontier may have im- 
portant influence on the direction of lines of opera- 
tion. C’entml positions, forming salient angles to- 
w'ards the enemy, such as before observed, Bohemia 
forms towards Prussia, Switzerland towards Austria 
or Saxony, as it was circumstanced in 1813, are the 
most advantageous ; because they are naturally inte- 
rior, and lead to the flanks and rear of the opponent's 
defensive line. The sides of these salient angles are 
therefore; so im])qrtant, that all the resources of art 
should be added to tliose of nature to remler them 
impregnable. Switzerland and Bohemia are sufli- 
ciently proved to possess these natural advantages ; 
but Saxony appears more clpubtfiil, because Napo- 
leon was at length defeated at Leipsig. Yet, it was 
his conviction of tlicse central advantages that made 
him neglect to change the line of his operations upon 
the pivot of Magdeburg: and if we examine the 
character of the operations, though tlic allies were 
numerically, and especially in excellent cavalry, supe- 
rior, we discover that when his defensive raanceuvres 
were confined to a moderate distance from the 
Kibe, and the ridge of the mountains of Bohemia, 
no impression could be made upon him ; but his sys- 
tem was solely that of attack, and bis impatience 
sought tlic Prussians deep in Silesia, the grand army 
beyond the defiles of Bohemia, and the northern 
army in the sands of Berlin ; not successively, but all 
at the same moment. lie was thus on all sides in- 
ferior, but notdislodgcHl, till, by his own indecision, 
he allowed the enemy to turn both his flanks simul- 
taneously, and to bring him to action between two 
fires at Leipsig. We may take occasion to revert 
once more to the double exterior lines of the allies, 
here, and in 1814', in Champagne. When each of the 
armies o;|^rating exteriorly amounts to 1 20,000 or 
150,000 men, they possess a consistency which ob- 
viates all need of co-operation : for, admitting the 
enemy to be even stronger, there is not a great dia* 
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War. parity of force between the parties, which can be do- one's own. Now tlie lines F O H, by means of die War. 
ployed and brought into action on the same field of prolonged position, and die angle formed towards ' 
battle : hence the weaker army can decline u battle, the extremity of the enemy, always preserves the 
and in both these eases, where the allies had great communication with the base C D. This constitutes 
simriority of cavalry, they could begin and break the application of the manceuvres of Marengo and 
off a battle at ifieir pleasure ; as they proved at the' Jena» 

first battle of Leipsig or Lutzeii, and at Dautsen. When the theatre of hostilities is not near the sea, 

6. Where no such central position or territoriid it will be still circumscribed by some great neutral 
projection exists, the same eflect may be produced power which guards the frontier, and incloses one 
by die relative direction ol* the manoeuvring lines, side of the quadrangle. No doubt this barrier is iii- 
as exemplified in Plato CXXI. fig. !• C D, inanoeuv- ferior to die sea, but, in a general view, it must ne- 
ring on the right flank of the army A B, and H 1, vcrthelcss be considered as an obstacle, upon which 
moving upon the loft flank of F G, form two interior it is dangerous to be driven after a defeat, and ad- 
lines, C K and I K, upon the extremities of each of vantagcoiis to push an enemy. A state with 200,000 
the exterior lines, A B and F G ; both of which may men will not suffer its neutrality to be violated with 
lie destroyed by carrying die mass of forces alter* impunity ; and if a beaten army ventured so to do, 
nately upon them. This combination presents the still it would be cut off from its base. But if an in- 
efiect of tlie French campaigns of 1800 and 1809* ferior power forms the limit of the theatre of war, the 
It is also the spirit of the Duke of Wellington's de- squareofoperations may then be considered as extend- 
fcnce of Portugal ; for by his bridges on the Tagus, ing over it to the next great neutral power, or the 
he litid a direct and interior coinmunicaXion on both sea. 

his lines north and south of die river, while the To give still more convincing proof of the just- 
enemy, being placed on the segment of a circle, hofl ness of the preceding ideas, let us examine the scene of 
only the precarious connection by the bridge of the campaign of 1806- ?• in Poland. The Baltic and 
Ahiieras, which being destroyed, he could not ad- the frontier of Austrian Gallicia formed the two sides 
vance from either Andalusia or Salamanca, without A B and C D of the above square. It was of great 
immediately placing himself in the disadvantageous consequence to both parties to avoid being driven 
position here described. upon either of these obstacles. .The configuration 

7. The configuration of the theatre of war may of the frontiers may modify the sides of the square, 
possess the some importance as that of a frontier ; and convert them into a parallelogram, or a trape- 
ibr, ill fact, every theatre of war may be considered sius, as in the 4tli figure, Plate CXXJ. 

.as a quadrilateral figure. To elucidate this idea, the In this case, the army G H being in possession of 
scene of operations of the French army from 1757 the sides A C and C D, would be still more favour- 
to 1762, and the operations of Napoleon in 1806, may ably situated, because die base of the opponent be- 
be cited. In Plate CXXI. fig. 2, the side A B being ing contracted at B D, would be more difficult to keep 
inclosed by the North Sea ; the side B 1> by the open. The front of the base B D having less extent, 
river Weaer,— base of the army of Prince Ferdinand; offers fewer resources for manceuvring, and affords 
CD representing the river IVfein,-^base of the French, to the army G H the means of operating with more 
and A C the Rhine, likewise in possession of the success ; because the direction of the line C D natu- 
French ; their armies pperating offensively on the rally leads upon the communications of the enemy, 
sides A C and C D, had the third A B or North and because the space to be occupied in order to cut 
Sea ill their favour, and therefore B D was the only him off, is shorter, and therefore more easily held 
side, which they were to ^ain by their manoeuvres, with concentrated forces. 

to have possession of the four skies, and consequent- The theatre of wair hi T^russia and Poland, previous- 

ly of the base of all the communications of their ad- Jy mentioned, was precisely of this figure. The fron- 
versary . tiers of Austrian G^liciaextending to the Narew, form^ 

This is more clearly exemplified in fig. 3. ed by the line ofthe Vistula, the contracted side BD; 

The French army £, proceeding from the base and the manner in which Napoleon embraced that 
C D, to gain the position F G H, cuts off the line at PultuJt and Eylau was similar to the figure 
allied army J, from tlie side B D, its only com- here shown. This operation had, however, its unfa- 
munication and base. It would thus be driven into vourable chances. The first depending upon the 
the angle LAM, which is formed near Eilibden doubtful trust to be reposed in the neutruity of Aus- 
by tlie line of the Rhine, the Ems, and the Sea; tria, and the second umn the great distance from the 
while the army £ coukl always communicate with base of operations, wnicb exposed the conununiea- 
C D or the Mein. tions of the armies with the Oder to the mercy of 

The manoeuvre of Napoleon, on die Saala, in theCabinet of Vienna. It depended even then upon 
1806, was combined on me same principles. He Austria (as, indeed, it had the year before depend- 
moved upon Jena and Naumburg in the position ed on Prussia) to put a stop to these endless inva- 
F G H ; and then advancing by Halle and Dessau, siona. The manesuvre of the French general was 
he threw the Prussian army J upon the side A B, good, but the operation of the statesman was only 
Muted ^ the sea. The fiate which attended that during* These examples are sufficient to demonstrate, 
eeiuy at Erfurth, Magdeburg, Lubeck, and Prentz- that the manner of embracing a theatre of war is 
low, ia well known. The great art, therelbre, con- amenable to the two following principles, 
sists in combining the mardiee^ so as to arrive upon 1- To. direct the masses upon the decisive points 
the ooimnunicationsoftheeiieiiiy, without saorificing of the line of operations, that is^.upon the centre^ if 

1 
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War. the enemy has been so imprudent as to scatter his 
forces, or upon an extremity, if he is in a contiguous 
line. 

2. To make the great effort in the latter case upon 
that extremity, which has its back against an insur- 
mountable obstacle, or which leads upon the com- 
inuniciilions of the enemy without sacrificing our 
own. 

Defensive Defensive operations, in a great measure already 

< >/tcrations. examined in the preceding discussions, require, ne- 
vertheless, some further remarks. Passive defence 
offers no security to a state, nor fortresses without 
an army ; it is confiding in a shield without a sword. 
Reason and experience alike prove, that defensive 
system to be the best, which embraces the greatest 
number of offensive facilities ; for these we refer, in 
particular, to interior and simple lines ; and those di- 
rections of lines which best anticipate or counteract 
tlie most effectual offensive ones. But as defensive 
measures imply inferiority of forces, they must in a 
considerable degree depend upon local means to coun- 
lerbalance tlie superiority of the enemy. Rivers and 
chains of mountains are the natural ohstncles ; for- 
tresses, intrenched camps, and well selected positions 
upon the most advantageous lines of defence, the 
artificial means in a territorial front. Fortresses, 
with teles de pont upon a river parallel to the fron- 
tier, are very advantageous ; but upon a river perpen- 
dicular to the frontier, they are still more useful ; par- 
ticularly if fortified upon both banks, as Prague on the 
Miilda, or Maestricht on the Meuse. In tlie former 
case, an offensive army must cross die river only 
once ; but in the latter, it must cross as often as the 
adversary Uiiiiks proper ; for, placing his camp un- 
der protection of one of these fortresses, the enemy 
cannot pass him, witlmut being taken in flank or 
rear ; nor besiege the place without dislodging the 
enemy. Hence, intrenched camps, covering and 
covered by a fortress, add considerably to the defence 
of a state. Tlie Austrians felt severely the want of 
these precautions on the Danube in the late wars. 
Thus the operation of Mack upon Ulm would have 
been good had he moved in time to attack from 
thence either on the right or left of the river ; but to 
have rendered it secure, there should have been for- 
tified positions on the Schellciiberg at Dunauwertb, 
Ingolstadt, and Ratisbon : for then he could al- 
ways place the river between him and the enemy ; 
and if the latter operated on both banks, he could 
attack, with liis whole mass, that part which was most 
convenient, before the other could cross to assist it. 
Fortifications are also eminently useful in the defence 
of passes in chains of mountains. The insignificant 
fort of Bard, with ()00 men, arrested the progress 
of the principal column of Napoleon, when de- 
scending tlie Great St Bernard into the valley of 
Aoste, in 1800 ; and if the fort had been better se- 
cured, the whole plan of campaign would have fail- 
ed : for Melas would have had time to arrive and de- 
feat tlie enemy in detail. Again, the French Em- 
peror having constructcil the fine roads into Italy, 
neglected to secure them by any fortifications, and 
the first military use that was made of them was 
by the Austrians, in tlie two successful invasions of 
France, where the old fort of L'Ecluse, near Gene- 


va, was the only {loint that could, and actually dkl, 
retard them some'days. 

Fortresses likewise secure the magazines, stores, 
and hospitals of an army, and save the materiel and 
broken troops after a defeat. Pampeluna saved what 
did escape of tlie French after tlie battle of Vittoria, 
as Prague did the Austrians in 1757. But, in order 
to make them capable of producing the share of se- 
curity to a state which reason can expect from them 
fortresses should not be too numerous, liecause they 
absorb too great a proportion of troops for garrisons, 
and cost immense sums ; nor small, for tlieii they arc 
easily embraced and overpowered by artillery ; nor 
all on the frontiers, for if the enemy (lenetrate beyond 
them, the great arsenals, dermis, foundcries, &c. of the 
nation are no longer within reach of the defensive 
army, which is also deprived of the appui for a po- 
sition to cover the capital, and turn the flank of the 
invader. In the last campaigns, France felt the want 
of intermediate fortresses. If such had existed about 
Soissons, on the Marne, and about the junction of 
the Seine and Aube, the avenues to Paris would 
have been more easily defended. Intrenched positions 
are often eminently useful, provided they intersect 
or flgnk the most direct lines of operations ; but an 
they do not contain arsenals, &c. they arc less so 
than fortresses, and the selection of their site is ex- 
tremely difficult. Those of the Russians at Drissa, 
upon the line of Moscow, were abandoned. I'he in- 
treiichinents of the French on the frontiers of Sjmiri, 
and at Toulouse, were forced; but those on the 
Isla near Cadiz, and at Torres Vedras, both saved 
kingdoms. A position ably chosen has sometimes 
the same effect. That of Diimouriez, near the wood 
of Argonne, arrested the advance of the Duke of 
Brunswick in 179^; and that of Kiitusoff at Maloja- 
roslaf near Tula, forced the French to retire by the 
road tliey came. Both were on the flank, and me- 
naced the rear of the enemy. Dumoiiricz, in the 
north-east corner of the French frontier, present- 
ed a salient angle, upon a simple line of operations 
towards the German and the Netherland fronts 
of defence, and was near the fortresses of Lorrain. 
Napoleon, in 1814, endeavoured te recover a similar 
line after the battle of Brienne ; but it was tlien be- 
yond the sphere of operations, and his march cost 
him the loss of his empire. To conclude, defensive 
war does not consist in covering every part of a 
state, but in preventing an etiemy from obtaining anif 
advantage^ xjohich may enable him to accomplish fuA ' 
maii[i object, 

111 Battles, 

Between a battle won and a battle lost there is an 
immense distance, said iVapoleon, the day before 
the conflict at Leipzig— empires lie between tliem ; 
and, indeed, the plan of campaign, and the strategi- 
cal movements, are only so many preparatory dispo- 
sitions to arrive at the great crisis of a buttle. The 
rules applicable to battles, therefore, form the mo»t 
important branch of the science of war ; because, 
unless they are well understood, all other know- 
ledge will be comparatively useless. In many re- 
spects, this brancli is less capable of bein^' reduced 
to fixed principles than the others. There are. 
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Wur. however, certain general rules, wlAch should govern knows what lie intends to perform; he conceals his 
* the dispositions, and the chance of success will bo inarch, surprises or overpowers an extremity or o'* 
increased or diminished in the ratio of their due ap- weak part of the hostile line ; while the waiting army 
plication. Among these, the first is that of operat- is defeated on one of its points, before the know- 
ing with a superior mass upon the decisive point, be- ‘ledge of the attack has reached its commander, 
cause the pliysical force of organized numbers in anus Hence the following are corollaries, 
furnishes the unerring means of victory, when the 1. An army taking the lead in a movement can 
moral cpialitics in both armies are equal. The means conceal it until in full execution ; therefore, when 
of bringing this force to bear in tlie most advantage- the manoeuvre takes place in the interior of its own 
oils maimer is the art of fighting ; consequently, line of operations, the commander may gain several 
courage and fortune being nearly balanced, that marches of the enemy. 

general who can operate witli the largest mass upon 2. 'J'o judge soundly of military operations, it is 
the mo.st decisive point must be siicce-ssful. But to highly important to banish all calculations which 
effect this purpose, the combi nations mu.st be surli suppose that the hostile general will be informed of 
as to produce a unity of movements, conducing si- a movement, and will oppose it by tlic best possible 
miiltaneously to the same object. manceuvre, from the instant that the movement is 

The following maxims arc of general application : begun. 

1. No opportunity should be left till the morrow. 3. When two armies combine to place the enemy 
No battle should be given, but for an important between two fires, from the distance of sever^ 
object, unless the position should render it iinavoid- marches, they must ground the disposition upon a 
able. 3. After a victory, the enemy should not double line of operations against a simple one, and 
be allowed to recover — ^tlie pursuit should be in- expose themselves to be defeated separately, if the 
cessant. enemy takes advantage of his central position. Such 

As in lines of operations, so on fields of battle, it a manoeuvre is similar to a movement made at a dis- 
is necessary to avoid dispositions, which have gene- tance against the flanks ; and sliould be ranged 
rally proved fatal; such as, 1st, forming isolated among those which cannot produce a simultaneous 
divisions; 2d, ordering extended movements, which effect at the moment required. 

deprive the army of a part of its strength, and II. The second consists in directing the movc- 
cnable the enemy to ruin either tlie main body ments against a weak point of the enemy, when that 
or the detachment ; 3d, positions with too great point offers the greatest advantages, 
an extent of front ; 4th, allowing obstaclc.s to An attack to the front is always to be avoided, 
separate tlie wings, or obstacles which prevent the if a concentrated effort can possibly be made upon 
connection of columns, and expose them to separate the extremity of an enemy's line, for whicli simple 
defeats. demonstrations on the front are sufficient. 

The finest combinations arc those wliich produce Against double and scattered lines of operations, 
an oldique order of battle ; those with a wing rein- it is preferable to direct the attacks upon tlie central 
forced; those which out-flank the enemy; and points; for the mass of forces having ruined a central 
those which form a perpendicular upon a hostile ex- division, the corps to the right and left can no longer 
tremity, or upon a .scattered centre. These arc al- operate in unison, and arc forced to retreat eccen- 
most always successful, because the}' present a whole trically ; as was proved in the disasters of Wumiser, 
lino to an extremity ; and, therefore, a greater mass Mack, and the Duke of Brunswick. Against sim- 
than the enemy. Thus the fundamental principle pie linos of operations and contiguous liiie.s of battle, 
of all military combinations ; namely, fo (ffect xjoilh the weak points are the flanks, because they are lia- 
the greatest mass of forces, a comhined attack upon the blc to be crushed before they can be sustained. 
deo'm'O pof/i/, isapplied ; and it is easy to uiuU'rstand Albuera offers, perhaps, the only positive example 
how a general of ability, with 60,000 men, may be to the contrary in moilcrn history. For here, the 
able to defeat 100,000, if he can bring 50,000 into right wing of the allies was turned and routed, and 
action, upon a single part of lii.s enemy's line. For yet the battle gained, by the centre forming an echel- 
batiles arc decided, not by troops upon the muster Ion to the rear. 

rolls, nor even by those present, but by those alone A deep cohiinn being attacked on the head, is in 
who are simultaneously engaged. Numerical supe- a similar condition as an extremity of a Hue ; both 
riority of troops not engaged, so far from being use- the one and Uie other are engaged in succession and 
fill, only increases the disorder, as was fully exem- defeated, or what is termed rolled up. This was 
plified at Leuthen. proved at Rosbach and Auerstadt. It is, however, 

There are not a great variety of measures appli- m 9 re practicable to make a fresh disposition from a 
cable to this maxim. column, than with the extremity of a line, when at- 

I. The first is evidently that of taking the lead in tacked by the enemy, 
the movements, llie general who is enabled to In executing a general strategical movement 
have this advantage, can employ his forces wher- against an extremity of an enemy's line of operations 
ever he thinks them applicable; while, on the contrary, or of position, a mass is not only brought to bear 
hm who is obliged to await the enemy, is no longer against a weak point, but also, from that extremity, 
mfiMer of a single combination ; because his move- it becomes easy to gain the rear and communica- 
ments must be subordinate to those of his adversary, tions, either of the base or of the secondary line of 
and it is too late to arrest them, when they are al- the opponent. Napoleon’s manoeuvre in 1805 by 
ready executing. The general who takes the lead Donauwerth and the line of the Lech, turned the 
11 
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w»r. line of eommunicftlioti of Mack with Vienna, which 
was his base ; and it intercepted his connection with 
Bohemia, which was his most important secondary 
line, by which he expected the assistance of the Rus- 
sians. Such were also the views of Soult when he 
turned the allies at Albuera, and of Junot in his at- 
tack upon the flank and rear of the British at Vimi- 
era. Napoleon performed the same manoeuvre against 
tlie Prussians in 1 806 by Saalfeld and Gera ; Kittii- 
sofF in 1812, by Kaluga and Krasnoi ; the grand al- 
lied army in 1813, when it debouched from Bohemia 
upon Dresden and Leipaig; and Napoleon Anally 
attempted it in 1815 by V^vre. 

1. But if it be intended to remedy the deflciency 
of numbers by acting with all the forces upon a sin- 
gle point of the enemy's line ; that line being conti- 
guous, the point selected should be as far as possible 
from the centre, because the centre can be sustained 
immediately from both the wings ; while, on the con- 
trary, an extremity can only receive succours by de- 
grees from the divisions nearest at hand. 

2. An attack upon the centre is never advisable 
excepting when the hostile line is very extensive, 
and scattered into separate divisions ; then, indeed, 
tlie result must be successful from the same causes, 
and tlie consequences even more brilliant, because 
tlie enemy's corps will thereby be totally separated 
and disabled from re-uniting; whereas an attack 
upon the flank can produce similar success only un- 
der particular circumstances. 

Ilf. Tlie result of the preceding truths leads to 
the maxim, that as it is better to attack the extrc!- 
mity of a line, yet that both the extremities should 
not be attacked at the same time, unless there be a 
very great superiority on the part of the assailant. 
An army of 60,000 men forming two corps of 
.*^0,000 each, for the purpose of attacking an 
enemy equally numerous, is deprived of the power 
of striking a decisive blow ; because it enables 
tlie adversary to take equal measures, or even, if the 
movement be extended and unconnected, to assemble 
his nias.s against one of the divisions, and destroy 
it, by his momentary superiority. Multiplied 
attacks by means of a greater number of columns 
are still more dangerous,— -more repugnant to 
tlie best principles of war ; particularly when they 
cannot commence acting at the same moment, and 
upon the same point. But when there is a very 
great superiority of force on the side of the assail- 
ant, then indeed both the extremities of the hostile 
line should be attacked, because thus a greater num- 
ber of troops is brought into action on both his 
wings ; whereas if this great superiority were kept in 
one mass upon a single point, the adversary might 
deploy as many as the otJier party could bring into 
action, <and thus engage with equal numbers. In 
this case it is only requisite to collect tlie greatest 
mass upon that wing wiierc the greatest success is ex- 
pecterl. Daun manoeuvred in this way at Hochkirch; 
and the whole allied forces at l«eipsig. 

To illustrate this maxim more fully, it is necessary 
to enter into some detail, and fix a few particular prin- 
ciples. If 30,000 men, intending to attack 60,000, 
ahould form two corps of nearly equal force, and with 
a view to embrace both the extremities of their b‘nc, 


should extend* and isolate the attacks, it is clear War. 
that the 60,000 will have tlie facility of moving more 
rapidly within the interior of tlicir line, than the assail- 
ant's corps with such a mass between them ; as Plate 
CXXl. fig. 5, demonstrates. The two corps B and C 
might gain momentarily some ground, but the enemy 
A, leaving a corps to check C upon the most advan- 
tageous ground for defence which its position might 
ofler, could throw the remaining mass of forces on 
the front, flank, and rear of B, which must consc- 
auently be destroyed. If B and C should have a 
tnird detachment on the centre, the result would be 
still mure disastrous, for then separate corps would 
attack without union, a force everywhere imposing, 
which could not fail to overpower them. This took 
place at Kollin, from inattention to tlic orders of the 
King; at Neerwinden in 1793 ; and at Stockach in 
]799 j where Diimouriez and Jourdan were de- 
feated by Prince Coburg and Archduke Cliarles. At 
Krcvelt, a similar result would have occurred if the 
French army had l>cen ably commanded, and exer- 
cised in great mana*uvres. At Blenheim all Eu- 
gene's efforts were unavailing, even when he had 
gained the flunk, until Marlborough's success decid- 
ed the victory. 

The truth of these observations is so manifest, 
that it may be applied to an army superior in num- 
bers : 50,000 attacking in this manner an army of 
40,000, would still incur all the same risks ; and if 
the inferior force, ader leaving a corps to mask one 
alUick, should take a raj^id uflensive measure, and 
overtake the enemy in Ins preparatory dispositions, 
which would necessarily be calculated upon the prin- 
ciple of finding the opponent in his position, the 
heads of his columns might be turned, and com- 
pletely routed. But if the two liostilc attacks should 
have between them some diflicult object, a wood or 
river, they might each in their turn be destroyed. 
Examples of thi.s kind occiiricd at Lonato, Castig- 
lionc, Abenclsbcrg, Eckinuhl, and Ratisbonne. 

When, however, the attacking army is double the 
force of tlie enemy, the principle no longer holds 
as stated in the cases of Hochkirch and Lci])sig ; 
but, to avoid the danger of divided forces, it is 
requisite to have the lead, and to conceal it in such 
a manner that both attack.s may commence nearly at 
the same moment. Thus two maxims, in appear- 
ance contradictory, arc derived from tlic same prin- 
ciple. 

J . An army intending to attack another of equal 
or superior force, cannot insure success but by a 
concentrated effort upon a single point of a weaken- 
ed line, which is not in a condition to be timely sup- 
ported. 

2. But when a superior array attacks one much 
weaker, two or three divisions should be formed, in 
order to bring all its masses into action against the 
inferior masses opposed; for if the attack were con- 
fined to n single point, the whole of the forces could 
not be brought into line, and the enemy m'ght de- 
ploy ail equal number; but it is necessary (liat the 
whole combinations centre on the same ground, and 
at the same instant, to produce unity of » xecution, 
and avoid partial and successive defeat. 

3, As every front of operaiioiis and each position 
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w.jr. of battle contains a decisive pointy it is important 
that the repartition of forces insure not only a ge- 
neral superiority over the enemy, but also that a 
strong reserve be appropriated to support the attack 
ujwn that principal jioiiit. 

These maxims are more especially applicable to 
battles tliaii to strategical operations ; for, with 
these, no necessity demands that corps, acting at the 
distance of several marches from each other, should 
engage exactly at the same hour— and it would be 
impossible so to do on the same ground. Hut if 
tilt* principle is to be enforced differently, it is 
htill of full efficacy. It may appear that in these 
ideas, the main stress of the argument rests upon the 
ioi!al superiority of numbers ; but it is nevertheless 
true, that their combination is the chief object ; for 
;10,000 men may be defeated by half their numbers, 
if, in the disposition, and in the choice of the ground, 
some vicious arrangement take place, which pro- 
duces a real disadvantage; — such as La Motte experi- 
enced from Webb, at Wynendacl and Chevert, from 
Imhoff, at Meer; and the Austrians from Moreau, 
in the defiles of Hohenlinden. 

IV. In the strategical movement of a great mass 
in a combined effort upon one point, it is advisable 
to keep the forces concentrated, within a apace ap- 
proaching to square, so as to have them perfectly 
disposable; or, in other words, tliat the depth of the 
disposition be nearly equal to the flroiit, eoablingChc 
battalions to arrive with promptitude from^ all quar- 
ters towards the point attacked. Extensive fronts 
militate as much against good principles, as great 
detachments and isolated divisions deprived of the 
means of being sustained. The inattention of Nii- 
poleon and Ney to this maxim gave Benningsen the 
advantage at Eylau ; and the care of the allies in 
I SI 5, notwithstanding the difficulty of guarding an 
open frontier, enabled them to concentrate Uieir 
masst s at Waterloo. 

V. One of the most efficacious means of applying 
the iibove general principles, is to induce the enemy 
to take contrary measures. By means of small corps 
of light troops, jealousies may be created for some 
important points of his communications. If he can 
be persuaded that tliey are formidable, he will be 
tempted to detacli strong divisions against them/ 
:iik1 scattering his forces, be disabled from acting 
with vigour himself, and be exposed to an attack 
from superior forces. Operations by detachments 
have, nevertheless, been in fashion. To divide and 
subdivide, till tile main army was reduced to the 
secondary character of mere observing, was consi- 
derefi as the very summit of strategical science. In 
tfie Hanoverian campaigns, the French, with two 
great armies, acted upon this system ; nor could they 
ever be undeceived, although Prince Ferdinand, with 
less than half their force, contrived not only to re- 
conquer the country, but afterwards to keep them 
constantly at bay, and even to attack them with su- 
perior numbers. The Austrians, and the army of 
thjrteipire, operated similarly in Saxony, and reaped 
sinldiar fruits. But Mack, trained in the Turkish 
wars, was the great patron of cordons and scattered 
fK>8ts, with inert positions to sustain them. The 
Austrians have, how^ever, little reason to exult in 
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the success of their system. The least mischief Wir. 
which they have derived from it was, that they 
fought on accessary points, while the main armies, 
reduced in strengtli, were unable to do more than 
menace the principal objects of the campaign, wast- 
ing their time until they were attacked by superior 
forces. 

Nor are hostile armies destroyed by merely taking 
positions upon their communications, and remaining 
inactive within them. Had Napoleon halted upon 
the Lech in 1805, or on the Saaia in 1806', he could 
neither have prevented the escape of Mack, by Do- 
nauwerth, nor the retreat of the Duke of Brunswick 
to the Elbe. The art of war does not consist in in- 
cursions upon communications, but in placing the 
mass upon them, in order to attack the enemy with 
flecidecl advantage. Detachments -upon the commu- 
nications of the adversary are only accessories of 
secondary utility. 

VI. When the lead is taken in a decisive move- 
ment against the enemy, great importance is attach- 
ed to an exact knowledge of the positions and move- 
ments which he may undertake. Spies are then of 
the utmost consequence ; but the use of partisans, 
thoroughly versed in watching the enemy, is of still 
greater utility. For this purpose, the general should 
scatter small jmrties in all directions, and multiply 
them with as much care as he would show to restrain 
them in great operations. Some divisions of light 
cavalry, expressly organized for this service, and not 
included in the virder of battle, are the most efficient. 

To operate without such precautions is to walk in 
the dark, and to be exposed to the disastrous conse- 
quences which may be produced by a secret march 
of the enemy. Generally speaking, these measures 
are too much neglected. The Espionnage is not 
sufficiently organized beforehand; and the officers 
of light troops have not always the requisite experi- 
ence to concluct their detachments. 

'i'he Cossacks under Platoff, Chernicheff, Tetten- 
born, &c. in Russia and Poland ; these, with the 
Prussians under Lutzow in Germany and France ; 
and the Guerillas of Mina, the Kmpecinado, ancl 
others in Spain and Portugal, have shown the im- 
mense advantages to be derived from their services. 

While they were few in number, their real import- 
ance was not fully understood; but when 15,000 
or 20,000 of them appeared in the field, especially 
in a friendly country, they became the most formi- 
dable enemy, with respect to the combinations, which 
a general could encounter ; because those were al- 
ways liable to be disjointed, by the uncertainty of 
the timely arrival of orders. Every convoy de- 
manded a numerous and well-conducted escort, and 
every march was endangered by the want of real in- 
formation, relative to die hostile positions. The 
duties, greatly multiplied, exhausted a great part of 
the army; and the regular cavalry was soon render- 
ed unserviceable by t&ir excessive fatigue. 

VII. It is not sufficient for a good operation of 
war to convey with ability the mass m forces upon the 
most important points ; they require, moveover, to be 
brought into action. If they remain inactive when 
arrived upon those points, the principle is forgot- 
ten ; for the enemy may make counter-movements 
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War. to defeat the project; and it is therefore indkpensa« 
ble that, irom the moment his communications or 
his flank are gained, the mass of forces must march 
up to him and attack. This is the moment when a 
simultaneous emplo 3 nnient of the troops must take 
place. Masses of troops present do not decide bat- 
tles, but the acting masses alone have effect ; the 
former, indeed, produce that consequence in strate- 
gical movements, but the latter determine the suc- 
cess of the action. 

To insure this result, a general of ability will 
seiae the proper moment to force the decisive point 
of the field of battle, and combine tlie attack in such 
a manner that all his forces will be brought into ac- 
tion, with the exception always of the reserve. But 
if the efforts emanating from this principle fail of 
the desired success, no other combination remains 
than a simultaneous general onset, in which the re- 
serve is then to be brought forward, to make a last 
and decisive effort. 

VIII. We now come to battles proper, all the 
combinations of which are reducible to three sys- 
tems. 

, The first includes defensive battles, where the 

enemy is expected in a strong position, with the 
simple object of maintaining the ground. Such were 
the positions of Tallard at Blenheim, Villeroy at Ra- 
raillies, Marsin at Turin, Daun at Torgau ; and the 
events are sufficient to s^w their general disadvan- 
tage. 

The second is tlie opposite system, wholly offen- 
sive. It consists ill manoeuvres of attack wherever 
the enemy may be found, such as those of Marl- 
borough at Blenheim, Ramillies, and Oudenaerdc ; 
Frederick at Leuthen, Zorndorfi', and Torgau ; Na- 
poleon at Jena and Ratisbomie ; Wellington at Vit- 
toria, and the Allies at Leipsig. 

The third offers, in some measure, the middle 
term between the other two. It consists in select- 
ing a field of battle, carefully reconnoitred before- 
hand in its strategical ajjiplicabilities and advantages 
of ground ; then to wait the enemy’s attack, and to 
fix upon the proper moment of passing from the de- 
fensive into offensive measures with the best chances 
of success. In this class must be reckoned the com- 
binations of Napoleon at Rivoli and Austerlitz ; of 
Blucher at the Katsbach and Laon ; and of Welling- 
ton at Salamanca and Waterloo. 

It is difficult to prescribe fixed rules by which the 
choice of any of these systems should be guided. 
The drexionstanees of the moment, the moral cha- 
racter of the troops, considered as affe^ing their 
courage, discipline, and inclinations, their national 
temper, and the conformation of the ground, must 
be taken into account. 

1. Under these general considerations, it may be 
fixed, that the best mode is to act offensively on all 
oceasioiiS) when the troops- are inured to war, and 
the ground presents no extraordinary features. 


2. Where the topography of Uie field of battle is 
difficult of access, either fVom natural or artificial 
causes, and the troops of different nations not having 
the same unity of feeling and of discipline, it will be 
preferable to receive the attack in a position previ- 
ously selected, witli the determination of assuming 
the offensive when the enemy shall be exhausted by 
the first efforts. 

3. When the strategical circumstances of the par- 
ties are such, that one is obliged to attack the other 
without considering localities ; as, for instence, to 
prevent the junction of two hostile armies, or to crush 
an isolated corps, Ac. 

4. When particular circumstances, as extreme in- 
feriority of numbers, forbid any other than strictly 
defensive measures ; such as Eugene took at Chiari, 
Abercromby on the Zyp, and Moore at Corunna. 

Battles in j^neral, whether offensive or defensive, 
notwithstanding all the varieties of ground and 
clianges of position, may be classed into three sys- 
tems of disposition, or what are termed ordersj each 
subject to some modifications. 

First, the simple parallel order, or that in which 
hostile armies arc drawn up in parallel lines, to ad- 
vance or receive the attack. Jomini justly observes, 
that accident or superior valour alone decide the con- 
tpt in this doss of orders, and that die soldier is en- 
titled to all the credit ; because such a disposition 
being the fruit of ignorance and incapacity, the ge- 
neral can have no part in it. NotwiUutandmg this 
censure, it is somewhat sin^lar that the only battle 
in which a considerable British corps was severely 
handled was of this description, when Berwick de« 
feated Lord Galway at Almanza.* 

The second order is the parallel, reinforced upon 
one or several parts of the line. In this class, espe- 
cially if dispositions' with an angle to the front or 
rear are included, most of the great victories of an- 
cient and modern times may be reckoned. For 
although it is not the most perfect in theory, it is the 
most constantly applicable m practice; under almost 
every possible character of ground, or counter dis- 
position of the enemy. 

The oblique order of battle is tlie third and the 
best class of tactical dispositions ; but in tlie applica- 
tion, great simplicity of combination is necessary, and 
great prudence in the execution. Against a ma- 
noeuvnng army ably commanded, it will always be 
very difficult to apply it ; but when produced, tl^ ef- 
fect is instantaneous and decisive : it b the triumph 
of discipline and of grand manoeuvre. 

IX. Orders of battle, or the most appropriate dis- 
position for leading troops into action, should pos- 
sess the inherent qualities of mobility and solidity. 
To attain these two objects, troops which are to re- 
main on the defensive should be partly deployed and 
partly in columns, as the allied army was at Water- 
loo, or the Russians at Eylau ; but the corps destin- 
ed to attack a decisive point should be disposed into 


• Accident, it muit be owned, had a great ahare in ^ battle ; foe it ia asai^ that the aUtue rf St An- 
tonio, the nominal commander-in- Aief, was shattered by a cannon ball, which instantly caused the Portu- 
guese to retreat| and leave the British and Dutch to their fate. 
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War. two lines of battalions, fonncd into columns of more 
or less densit}'. Jomini proposes columns of grand 
divisions (according to the French formation of a 
Uattalion of six companies, making three grand di* 
visions) ; 

f) .5 4* 3 2 1 
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Three grand divisions would thus form three line.s, 
and the sccfind line three more. This order, accord- 
ing to his view, offers much more solidity than a de- 
ployed line, which weaves too much, retards the im- 
pulse nece.ssary for attack, and prevents the officers 
from managing their men. In order to facilitate the 
march, obviate the great density of the mass, and 
procure a greater front, the divisions should be forsn- 
cd only two deep ; for thus the battidions will be 
more movenhlc. The march in front, three deep, is 
always fatiguing to the centre rank, which, being 
pressed between the first and third, produces fiuctu- 
ation, and consequent faintness in the onset. Jn this 
manner, all the desired strength will lu* produced; 
the three grand divisions giving a depth of six ranks, 
which is more than sufficient; and the front being one- 
third longer, augments the quantity of fire, if it should 
become necessary to use it. The enemy, likewise, 
will he awcMl by a display of greater numbers, and 
the artillery will have less effect than upon more so- 
lid ina.s.ses. 

If the proposal of Jomini were twpliedlo the Bri- 
ti.di system of battalion, the same effect would be ob- 
tained by fronts of wings of battalion, each three deep. 
What is said of fluctuation in the march i.s, indeed, 
true; but tlie lock-step is ncver,and cannot he,observ- 
e<l in a charge or rapid advance to the front in action. 
The ranks open in those cases sufficiently to allow 
freedom of step. Firing three deep, though practis- 
ed at drill, is, in truth, when apjdied in battle, not 
more efficient, perhaps less than in two ranks. If, 
therefore, the expedient of forming liattalions only 
«m two ranks be resorted to, still the fronts of wings 
covering each other, and producing only a depth of 
four men, would be sufficient for troops so eminently 
qualified for battle as the Britisli. This proposal of Jo- 
mini is an avowal of the inefficiency of dense columns, 
as they are usually fbrmed by the French and other 
continental armies, in attacks and charges. If that Ge- 
neral had been engaged against the British, he would 
have been still more convinced of this. During the 


late wars, not an instance occurred where a hostile 
column^ au pas de charge^ broke through a British ^ 
line. And the charge at Maida, by a brigade of 
light infantry ; at Barossa, by the 87 th, and three 
companies of the guards ; at Vimiera, by the 50th ; 
and at Waterloo, by the whole line— hiU in deployed 
order, two deep only, against lines or columns, de- 
monstrate the error of supposing, that a mass of hu- 
man beings, possessed of individual will and feelings, 
can l>e subjected to the laws of mechanical action. 

Hogniat, General of Engineers, in the dispositions 
of the legion which he proposes, instead of batta- 
lions, contends for three ranks deployed, and the 
second line in columns, at quarter distance, ready 
to form squares when required: but both Jie and 
Jomini agree in the unprofitableness of fire from a 
third rank ; in which they only maintain opinions 
that were long ago held by Folard, Saxe, and Lloyd. 

Another system may be suggested, which would 
obviate many inconveniences under whieh,^ie present 
labours. The present system of the infantry might 
be left, such ‘.is habit, founded on experience, has 
framed it; with the exception of arming a third 
rank with rifled fusils and spears, about ten feet 
six inches in length. The fusil, when not used, 
to be slung on the shoulder in tlie manner of 
riflemen; and the spear, with a spike, to fix in 
the ground; and a hook, about four and a half 
feet from the bottom, to serve for a rest in firing.* 
As light infantry now form nearly one-third of the 
foot in armies, this species of troops should perform 
all their duties, and be exercised accordingly. When 
scattered in front, their fire from a rest would be 
more destructive ; the spear would give them more 
confidence and security against light cavalry. When 
called back into line, they would give it solidity ; 
and in a charge, their spears, reaching beyond the 
bayonets of tlic first rank, would render it doubly 
formidable. Being drilled to form in front or rear, 
they would be the first rank, when the battalion 
forms square, to resist cavalry. In pursuits, they alone 
should be let loose upon the enemy. By their insti- 
tution, every battalion, every detachment, would 
have its proportion of light infantry ; intrenchments 
would l>c more obstinately defended, and breaches 
more easily stormed. 1 f a rivulet were to be forded, 
their spears would sound for a passage on a whole line 
in a moment. On the outposts, three spears and two 
great-coats would form a tent The idea is not new, 
for the Austrian m.ilitia in Hungary have a corps 
(Granitzer Schutzen) thus armed. Should the cuiras- 
siers in the armies again resume the lance,— an event 
of some prol>ability, since it is asserted that the Po- 
lish lancers of the guard of Napoleon, now in the 
Russian service, changed their small Ukrain horses 
for a larger breed about two years ago, with the in- 


* As these troops vrould have no bayonet, they miglit be furnished with Pontoneer 'swords, and saws 
and hatchets ; l)oth instruments of great utility in securing imsts, clearing obstacles, and opening roads, and 
a thousand other daily wants. It is not meant, that they shciild not have a drill of their own, and modes 
of formation independent of the battalion ; but merely that, in giving or receiving charges in line or square, 
they should then constitute a third rank. 
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w^ar- tentioii of being converted into cuirassier lancers,— 
it may be foreseen, that the spear will again be re- 
sumed in the infantry. 

X. On the extensive subject of position, we can 
only give some particulars. 

1. The best military positions cannot cover a stale 
merely by being occupied and maintained. 

2. Every position has its key or decisive point, 
as before observeci : but this point is not difficult to 
find. In a scattered line, it is in the centre ; in a 
contiguous line, it will be found on that point where 
the nearest connection lies with the base of ^opera- 
tions. 

3. When an army occupies a position upon a 
height, or any other ground fit for a held of battle, 
it is important to have the front and flanks most 
carefully reconnoitred and watched, to prevent the 
enemy gaining either extremity of die line by a se- 
cret movement. 

4'. But as it is admitted, that to employ strong 
corps for, that purpose, causes a useless waste of 
force, attracts the attention of the enemy, and does 
not, after all, secure the army from surprise, it is 
preferable to place small posts of observation in all 
die sinuosities of the ground, with orders to com- 
municate with each other and with the army, or the 
nearest intermediate corps. These two latter rules 
were demonstrated by the surprise and attack of die 
Prussian army at liochkirchen, of Korsakoff at Zu- 
rich, and Murat at Tarutina ; but especially on the 
first-mentioned occasion ; for, next to the batde of 
Leiithcn,, no instance princes more ample proof of 
die terrible effects of an army being surprised and 
taken in flank. I'he whole mass of Daun's forces 
was actually upon both flanks before they were dis- 
covered. 

5. On ground of difficult access, such as viiio 
yai'ds, inclosures, gardens, steep heights, &c. the 
defensive order of battle should be in lines deployed 
two deep, covered by swarms of skirniisliers. But 
the corps destined for attacks, and die reserves, are 
best in columns, formed on their centres, in die man- 
ner above described (IX.); for the reserves, being 
destined to fall upon the enemy at the critical mo- 
ment, must advance with resolution and rapidity, 
that is, in column. If, however, It be desired to 
awe the enemy by a greater display of forces, the 
reserve may be deployed until die moment of at- 
tack. 

6. A superior army should never wait to be at- 
tacked, still jess wholly deploy into line, if compel- 
led by circumstances to remain in its posL In this 
case, no more troops should form line than are ne- 
cessary to ch^ck the enemy. The remainder, form- 
ed into three or four heavy columns, should be 
jilaced ready to strike a decisive blow upon the most 
important point. A great army wholly deployed 
can no longer manomvre with the same facility as 
columns; and to render troops not engaged im- 
moveable, is repugnant to the best principles of tac- 
tics 

7. An army posted behind villas should cover 
the front widi diem, by occupying the inclosures, 
3cc. with some battalions of infantry, and the outlets 
with cannon. The first line should be sufficiendy 
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near to sustain and be sustained by them, and also to 
provide the means of securing the evacuation of the ' 
place, in case the enemy should have gained so 
much ground on other points as to be able to mask 
them. Villages, being liable to be turned, should 
not be held by considerable corps of infantry, unless 
their topographical situation should constitute them 
the key of the position, as was the case at Vimiera. 
The batde of Bleiilieim deserves attendon on account 
of the consequences produceil by the neglect of the 
principles applicable to villages. 

8. When an army occupies a position perpendicu- 
larly to a river, with a wing resting on the border, 
that wing should not be attacked, because, If the 
enemy changed front in mass towards the river, tlic . 
attacking corps might be driven into it. On the 
contrary, if the onset is directed against the other 
wing with the principal mass of forces, that chance 
is in favour of the assailants ; because the wing being 
turned, the whole line will be pressed towards the 
stream, and incur the risk of being destroyed. TJiis 
would have been the case with Hiller's corps at 
W^agram, if a prompt retreat hod not saved it. Si- 
milar would have been the fate of the united French 
armies at Talavera de la Reyna, had they persisted 
in an attack upon the Spaniards ; and they acted with 
great judgment in directing their efforts solely to- 
wards Lord W'ellington's left. 

C). Ill the successful defence of a position, a re- 
pulsed attack should not be pursued, unless that at-' 
tack had been decisive ; because it might have been 
combined by the enemy for the purpose of drawing 
the defensive force out of its advantageous ground. 
An untimely pursuit by the Austrian right lost the 
battle of Prague ; and by the Saxons that of Kessels- 
dorff; and again by the Austrian centre tliat of Jc- 
mappes. 

10. Positions may, sometimes, be so arranged, 
that although they be scattered, they still possess the 
faculty of timely re-union. Several are indicated in 
Frederick's secret strategical instructions, and one 
occurs when he besieged Olmutz. Being greatly 
inferior to the enemy, who menaced him from seve- 
ral quarters, lie posted a corps at Littau, w hile he 
remained in person with tlie covering army at Pros- 
nitz ; and in order to connect the two masses at will, 
a small corps occupied tlie hill of Ilrud, between 
Namiest and Loskow, to serve as an intermediate 
point. Orders were given to the edtps at Littau, 
in case of attack, to retreat towards him, and if a 
superior attack were made upon the covering nrmy, 
he would retire towards tlie other; but If timely in- 
formation were received, all were to unite in the po- 
sition of Gross Jenitz. 

11. As it is a maxim to operate against a weak 
})art of the enemy's line, no position should be at- 
tacked upon its strongest poijnt, as the Austrians did 
at Breslaw ; but if the hostile position be prolonged 
by a detached corps, the principal effort should be 
directed against it ; because, if that be defeated, the 
main body is turned, and thereby worsted. 

12. Armies may sometimes be posted behihd a 
ridge of hills with defensive points upon their sum- 
mits. These should not be attacked without an ex- 
act knowledge of the position behind, and precao- 
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lions to resist a counter movement. The events of 
Aiislcrlitz and on the Katsbach prove the necessity 
of this precaution. 

IS. No position or disposition of attack should be 
made where tlie line is intersected perpendicularly 
by a (lilficult obstacle, such a-^ a river o- morass ; 
lK.*e.*nise tlie enemy may act defeiiftively on one side, 
iinrl throw' his whole mass on tht other ; as hapjiened 
at Dresden, where the led wino- of the allies wus se- 
jvirated from the main body by the ravine of I'laucn, 
and severely handled. 

1 i. When an army remains immoveable in itspo- 
Mtioii, l)oth its flanks are lialde to be turned. To 
obviate such inaiKcuvres, others of a similar charac- 
ttr sliould be opposed to them ; as was done at Al- 
bucra. These counter niaiuruvres are not difficult to 
CKecute, because the army turninmr a flank moves 
upon the arc, while the oj)poncnt takes the chord ; 
consctpiciitly he i.s enabled to move a j^reater mas'i 
in less timi‘, even wficn both parlies arc equal in 
forces, lloshacli, Vimicra, and Salamanca, are de- 
cisive exain))les, where the enemy moved in open 
d:iy (which it is both difficult and dan;;erous to 
do m the nijoffit), and thereliy rendered tJie counter 
offensive both ])roinpt and decisive. 

15. There are positions which cannot be turned 
nor attacked obli(pU‘ly. If the .stratagem to draw 
the enemy out of them does not take cHcct, a paral- 
lel attack with the centre reinforced is likely to he 
tfie he^t adapted to such eireiiiiibtance.s. The dis- 
positions of Marlborough at lllcnheiin were of this 
ela.ss, and deserve the study of military men. 

1. Between two armies e(|nally capable of m:i- 
iKruvriiig, the defensive one may form an angle with 
advantage to secure a flank from attack ; l)Ut to reiu 
del* this precaution cHicacious, the angle alone is not 
sidlicient, because its utility is only momentary ;"the 
mass, therefore, sliould change front in the same di- 
vcciioii, and present u whole line to the enemy. 

‘i. If the army he sulliciciitly strong to assume the 
i^treiibive against the assailant, a change of front, 
which is merely defensive, should l)e follow'ed as 
MKiii :is the angle is formed and the enemy clietked; 
by jjlacing the line in columns of divisions to the 
ih.r.U, and prolonging the direction from the ]Misi- 
tion fiiVi, (;cc'ii])ied to gain the liostile flank. Thu^- 
liiken in front by tlie angle, and in flank and rear In 
the rtevv direction, the enemy w ill lie defeated. See 
Plate ex X I . fig. (). A the army endeavouring to t urn 
the left flank of B, w'hieh forms the angle (', and un- 
der the protection of this corps, prolongs its line in 
Ihr dneclion KK, by itieain of wliich tlie extremity 
of the lio'^tde flank is gained. A caiiiiot well oppose 
the (Ncciition of this movement in tlie presence of 
tlie angle ( *, and of the line K, which, though it lie 
in column, can form in an instant ; hence A must 
fall back and chtange front also. 

An angle to the front of‘ the line or pntcv.ee, 
such as the Austrians funned at Prague and Kollin, 
is not so .servieeahle as one thrown hack to tlie rear; 
because the enemy can readily oiilflaiik its extremity 
from hi.s position, while that extremity can he sus- 
tained but by slow degrees. Thus at Kollin, the Pru.s- 
M.ui cavalry turned it at the luginning of the action ; 


and at Eylan, Bonningsen repulsed the corps of 
Davoii.st on his left, and Ney on his right. 

4. If a defensive ]iosiii<in has an angle to tlie rear, 
the front will be weakened in projiorliuii as tfiat 
angle l)reome.s more acute : but, if there be a con- 
siderable interval on the .summit, where the tw'o lines 
should meet, the danger will bo still greater; fur ii* 
the enemy can establish hini.self on the point A, it i> 
clear that tlu‘ two wings, A C and A B, will lie en- 
filaded and forced to retreat ; if not rolled up in con- 
fusion by an actual charge on either or both of ihece 
extremities: lliis caused the defeat of the Aii.strians 
at Prague, and of the Prussians at Breslaw. (folate 
CXXI. fig. 7.) 

5. Jf tw'o allied armic'i or great corps take up posi- 
tions, forming a re-entering angle w'ith a .space be- 
tween them, and some considerable obstacle ma.sk.s 
that space, they expo.se themselves to lie attacked and 
defeated sejvaratcly : this danger increases w ith IIh> 
increase of tlie distance between them, 'fhe corps 
A I) b€‘ing .separated from B E, by a wood, lake, or 
other considtsable obstacle, at G ; the enemy E If, 
being covered by that obstacle, may attack and deleat 
one before the other can arrive to sustain it. ( Fig. 8. ) 
This princijilo results from the maxims of interior 
against exterior lines of operations. Such posit ion.s 
as these w'crc occupied by Prince Henry and I fiilsrii, 
at I'^reybcrg and Katzenhauserii, with tin* 'fharand 
forest, and what was worse (at the distance of more 
than .six leagues), wdth the Mulde between themi. ^’et 
tlie army of the empire, superior in force, remained 
three inonlhs before them, until Prince Henry niov(‘d 
and defeated it at Fr(*ybcrg. 

1. To insure the success of an attack, jiroperly 
combined and reinforced on the e.s.scntial [loint, it is 
necessary to rcfu.se the weaker wing. This precaution 
is obvious, not only for the purpose of keeping a 
weakcT jiart out of r€»ach, but also because reinforce- 
ment5 arc readily drawn from it, to the jioint wdierc 
the effort is making. Thus, instead of exposing it to 
1)0 repulsed l)y superior forces, there is a real advan- 
tage in keeping it rc.served to secure the victory. 
Eeuthen affords a proof of the wi.sdom of .sucli a 
disposition ; Kollin and ./(rgemdorff* of the conse- 
quence, wlien di«5rcgardrd. 

If it f)c admitted, that the most advantageous 
attacks are those which emanate from a concentrated 
tffbrt, upon an extremity of the ho.stilr line ; it he- 
eomes indi.spensable to gain that extremity, by mea- 
sures wJiich ina.sk tiie movement. For, hy neglect- 
ing this precaution, the enemy may follow the march 
of the col umns in their endeavours to turn him ; pre- 
sent coirstantly a front, or even anticipate, and take 
them ill flank, as happened at Rosbach. 

3. 'I'hc march may be concealed by the darkness 
of the iiiglit, l)y the conformation of the ground, or 
by means of a false attack on the front of the enemy. 
The two la.st mentioned arc to be preferred ; becau.se 
night marches are uncertain and even dangerous, 
slower, and always more irregular than those liy day. 
For this piirpo.KC, it is not necessary tomai’ch by lines, 
if the movement be masked by an attack of the ad- 
vanced guard, while the ma.ss advances towards the 
extremity desired, in columns of battalions at half 
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distances. This will render it difBcult to be dis- 
' covered by the eiicmy^ in time to be counterncted. 

4. In order to molest a greater space of front, in- 
stead of an advanced guard innking a regular attack^ 
it is. preferable ti; employ a corps of light troops^ 
formed in parties ; having points ibr rc-assembling 
light cavalry and some artillery to sustain them. 
This nietiiod is sure to distract the enemy's atten- 
tion^ and keep his whole line in check. 

All oblique attack, according to (Inibert and the 
Juurnal Topos^t aphiiftic, is a dUposition by which a 
flirty or the choice nj thcJorceSi arc advanced towards 
the cnctnif, ami the other kept out of his reach* This 
definition is not quite correct, as l*latc C’XXf. 
figs. ‘J, 10, 11, and 1^ demonstrate. An army 
may be out of reach of the enemy, and therefore re- 
fused in a line nearly parallel, and strongly rein- 
forced on a wing, without being oblique. (Fig. f>.) It 
may also be in an inelincil line on the Jiead of the 
Attacks, and form a positive (li:ig(Mial, without being 
reinforced (fig. 10) ; or ))crpendicidar upon a flank, 
as at Kunersdorlf, with a wing reinforced (fig. 11); 
or horizontal upon the head of the eolinnns without 
being ohlitpie. (Fig. VA*) Tliere are several mo- 
difications of these four orders (among others fig. 
11); as, for example, a perpendicular angle to the 
front, as formed by tlie Austrians at Prague, Ivollin, 
and Hoehkirchcii (Plate CX XI. fig. 13); the angle 
A C being perpendicular to th^ army D F, rein- 
forces the right wing of the line A P w ithout being 
oblique : so also an angle to the rear wouhi reinforce 
tile line without obliquity. 

A parallel line, considerably reinforced upon the 
most important point, is no doubt good, and even 
very generally ap])licahle ; for it is conformable to 
the principle wdiich forms tiie basis of all operationn: 
but it has several iiieonveiiienccs. 'I'he weak part 
of the line being near the enemy, may be engaged 
contrary to the intention, and he defeated ; which 
event wquUl balance and arrest the advantages gam- 
ed on the other wing ; as happened to both armic.s 
at Wagrani. 'I'lie reinforced wing having defeated 
its opponent, cannot take it in flank and rear with- 
out a considerable movement, which would separate 
it from the other, if already engaged. Hut admit- 
ting the weaker wing not to be engaged, the other 
cannot even then turn the flank without draw'ing 
it circularly along tlie hostile front, which the ene- 
my inubt necessarily anticipate by being on the 
chord of the inovtnnent; and consequently give him 
the advantage of tiie offensive by reaching the de- 
cisive point first with the mass of his forces. 

With the oblique order of Freilerick, as ajiplicd 
at Lcutheii, the effect is quite diti'crcnt ; the extre- 
mity of tlie wing attacked is not only overpowered 
by a whole line, but the end of that wing i.s eon- 
btuntly outflanked, and the line turned, without 
nianu'uvre, or prolongation of direction, simply by 
a direct advance of the oblique line. 'J'iie disbince 
of tlie divisions which are not intended for the prin- 
cipal attack, places them out of the danger of being 
eiigogeil by a superior force, and yet sustains the 
wing in action. These efleets of tlie open obli(|ne 
attack, although known, cannot be too often present- 
ed to the reflections of military men. They offer, 


besides, another .advantage still more decisive, in W; 
bringing the balfiof the army constantly into action 
against the extremity, probably of only two brigades, 
of the hostile army, which has no counter nianceu- 
vre to stop its progress. What troops can staiul*' 
against such odd.s, when besides they are coristanily 
outflanked and taken in reverse ? Is it possible that 
confusion and dismay should not follow in a wlioW 
line, whose flank is overtlirown, and menaced wdtii 
total destruction, by the progressive advance in a 
direction upon the rear ? 

\et such imi.st be the infallible result of an oblique 
attack when once it has reached the flank of the op- 
))onent undiscovered ; ns iiidicaUHl in the preceding 
maxims; and wlicn the lines are rapidly formed, ac- 
cording to the method of Frederick ; as will be seen 
ill the ohservutions on marches. Plate CXXI. 
fig. 1 1, demonstrates the mechanism more clearly'. 

The left wing, H(', of the army, A C, will receive 
the fire of the second brigade of the army, I) K L, 
whilst the fir>t brigade, or extreme right, formed in 
colinnii of dfvisions, will turn it and clecide the first 
attack with rapidity. I'he second brigade, in the 
oblique ilircction of its inarch, will sfioii be second- 
ed by the third ; and when that has p.assed the ex- 
tremity, which must constantly recoil before a conti- 
guous ' front, the fourth brigatle opens its firy ; and 
in this maimer, supfiosing the army, D F, K L, ar- 
rived at the dotted line, H I, the whole will have 
been engaged in Riiccession with a fourth or a tliird 
of the enemy s line, the battalions of w'liich, being 
crushed one after another, will be nearly surround- 
ed* 

Tins deinonstratinn is sufficient to show the great 
.advantage of an open oblique order of attack. It 
is called ojien, because the disposition, such as that 
of Lcutlicn, was nearly at right angles w'ith the line 
of the Austrians, and different in every rc.spoct from 
a parallel orilcr. All thc.se advantages arc equally 
applicable to masscH concentrated upon the extremi- 
ty, which it is intended to crush. The army A B, 
fig. 15, instead of forming two lines, as in the 
former figurt*, may tlraw' up the first line only, 
and keep the second in columns at half distances 
bcliind the right, centre, and lefl, prepared to ma- 
iiaMivre or strike the decisive blow. These columns 
will be more moveable, and not being intended for 
tlie first attack, they will nevertheless cover it against 
coimter-inovemeiits of the enemy. Tfu* battle of Sa- 
lamanca oflers w memorable lesson of this descrip- 
tion, where tiie tniops were concealed by the ground, 
and then suddenly brought in mass upon the ene- 
my \s left wing. That of the Kntshach, almost the 
counter pari, was equally grounded upon these prin- 
ciples; both, however, uitli tiie diflcrcncc, that the 
lead of the mameiivres was cm the side of the ad- 
versary, Joiniiii, Iiabitiiatcd to the lively national 
character of France, lays too much stress on the va- 
lue of the lead in maiicLMivrcs, and therefore does 
not fully ajipreciate the powers of well conducted 
countcr-mana'uvTCs, which the cool ririnness of Bri- 
tish and German soldiers can developc. 

The battle of Leuthen furniblies anotlier ni.-txiin 
equally important ; namely, that an army witii the 
Hank resting upon an ulisUcle, such as thi^ great 
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War. pond of Gohlau, which covered (he angle of Na- 
dasti, may still be outflanked by an oblique attack. 
For this puriiose, it is only necessary to mask the 
first brigade of tlie enemy by the nearest of the at- 
* tacking conis, and move obliquely with the next, w 
as to press the principal effort upon the second. 
For the line being broken, the obstacle is no longer 
of any use; and the masked brigade is even in dan- 
ger of being taken if not promptly withdrawn. But 
the inATiQJUvre is not so advantageous as when the 
flank is ill supported and easily turned. 

Of Marclics. Marches in coluinns to the front, flank, or rear, 
which must be followed by deployment or echellon 
formations, are useful as parts of elementary tactics; 
but never safely applicable near the enemy on a 
great scale, if they arc at Jill complicated in the con- 
atruction of the columns, or in the nature of the 
ground. Guibert devoted several volimics to their 
mechanism ; but Tempelhoff alone lias described the 
nature of Frederick’s columns, by means of which 
his dispositions were executed with so much simpli- 
city and precision. Although the present system oi 
moving by corps has, in a great measure, superseded 
the old method of organization by lines, and conse- 
quently rendered tlie march manceuvres, which 
triumphed at Rosbach, Leuthen, and Zorndorff, less 
applicable ; they arc still the best tor such^ corps as 
arc obliged to roana?uvre in the presence of the ene- 
inv, whether it be to engage in front or to turn his 

On examining the mechanism of his columns at 
Kollin, Leuthen, it will be perceived, that his 
army having broken into open columns, each line 
forming one by a mere wheel of divisions, right or 
left in front, by this method the army could, 

J . Execute all the movements united witliout dan- 
ger of being attacked in detail; because the columns 
of lines were at no further distance than was re- 
quired for actual engagement. 

‘J. The enemy could neither cut them off, nor pe- 
netrate between them. , i i- 

In taking the direction of the intended line, 
the arniv, when moved to the ground, is formed ^in 
a few mmntes,— that is, in the space of time requir- 
ed for the word of command to pass down the co- 
lumn to wheel into line. In this method, the only 
precaution required was to send an advanced guard 
to protect the march, and at the same time to keep 
the enemy in suspense. 

4. As the army requires only two or thrw hun- 
dred paces between the columns, and the divisions no 
more than their respective distances to form into 
two lines, the manceuvre is easily executed with 
precision. 

5. The army having reached the flank of the ene- 
my by concealing the movement, as before noticed^ 
and wheeling into line, will not allow the enemy 
time to form an aiigleg or to change front ; conse- 
quently, he will be overpowered in succession along 

hie line. *' 

6. To conclude, if two columns, of the lengtfi of 
the line of battle, are not immediately desired, or 
the ground requires a modification, four columns 
may be formed, by doubling up the lines, or by 


marching by wings, without increasing the difficulty 
of forming. The four columns being constructed of ^ 
the two lines doubled, when arrived near the point 
where they are to form> the second and fourth halt 
until the first and third have proceeded so far as to 
disengage from each other. While halted, they pro- 
tect the march of the others, and when cleared by 
tlicm, they follow in their rear, and thus are prepar- 
ed to wheel into line with them. 

If the columns are formed by wings, they will 
again fall into two lines by a simple change of di- 
rection, executed by all the heads of columns of each 
line at the same time to the right or left, and then 
leading into the rear of the preceding. But this 
transition of columns of wings into columns of line 
should take place at some distance from the enemy. 
At Leuthen, this manoeuvre introduced the battle : 
Plate CXXIl. fig. 16, A, the advanced guard masking 
tlie march of the army in four columns i B B B B, 
tlie heads of the four columns forming the first line ; 
and C C C C, the heads of the second line (now in 
rear of the first), all changing direction by a wheel 
to tlie right ut the same instant, and consequently 
forming two open columns ready to wheel into line. 
The advance meantime either halts in position to 
alarm the enemy on another point, or continues to 
open the march by preceding and covering it. 

It is, however, evident that these kinds of marches 
must be made oq^ open ground ; for in countries 
deeply intersected, great movements are impracti- 
cable; and it thus becomes necessary to arrive 
by the openings which arc known, and engage more 
or less in columns. By Guibert*8 and the regulation 
systems the ai*niy being broken into several columns, 
they move witfi their heads ot^n out of sight of each 
otlicr at the distance of more than a mile, and yet 
they are expected to keep their alignments and rela- 
tive distances. When ordered to form, they either 
close and deploy, or march by echellons to fit into 
an exact alignment. All this is evidently iqipossible 
before the enemy, who must discover the tedious 
manceuvre, and have time to act as he pleases, while 
the numerous errors are rectifying ; and if the centre 
divisions should be chosen for the points of deploy^ 
ineiit, half the columns must turn their backs upon 
his fire to perform it! Frederick, during the 
whole Seven Years’ War, attempted these move- 
ments only twice ; first in a combination with Be- 
vern to attack Loudohn, which failed by the prema- 
ture arrival of one column ; and, secondly, at Torgau, 
which, as far as that manceuvre was concerned, fuilecl 
also ; for Zieten’s column came too late, and was isolat- 
ed. At Mindeii the French manoeuvred in the same 
manner, and Vere a great part of the nighl and the 
next morning employed in rectifying the errors, 
which gave IMnce Ferdinand time to arrive. It is 
true, he moved likewise in columns, but he had pre- 
viously sent all the generals to reconnoitre their 
routes and points of formation, and cut openings and 
fixed marks to insure the exact direction. Such pre- 
cautions surpass even the underhand tricks to help 
the manmuvres in a camp of instruction ; and tl^ 
very precautions prove the impossibility of applying 
them in ordinary cases. During the Revolutionary 
wars of France, all the Belligerents met with fail- 
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War. ures from vain endeavoum to ftpply them ; notwith- 
standing that the new organization of corps and the 
use of swarms of skirmishers greatly facilitated their 
execution. 

Lehwald's manoeuvre at JoegemdorfT is worthy of 
notice, as particularly applicable in intersected 
OTound. His infantry advanced in a double column 
from the centre, and formed to right and left with- 
out risk of confusion ; the cavalry moving at some 
distance, easily took up the alignment. 

The order of march on Frederick's system must, 
however, be considered only as a mancEUvre, and 
not be applied to marches in great operations. 

As this order of march is best calculated for at- 
tacks against lines, so is it also upon columns in 
march. An attack upon an army while on the 
march is advantageous, for the same reasons as an 
attack upon an extremity of a line ; because the 
annv attacked on the heads of its columns is pre- 
cisely in the same situation, relatively to the enemy, 
as one assailed in flank. The battle of Rosbach fur- 
nishes an illustration. AB, Plate CXXll. fig. 17) re- 
presents the army of the King, CD that of the 
French. Supposing tliem both in line, CD would 
still be attacked perpendicularly, and outflanked on 
one of its wings, exactly as it was on the head of its 
columns. The advantage of both these manmuvres 
lies in the necessity to which the enemy is reduced 
of bringing his battalions in succession to tlie front, 
while the opponent, acting with vigour, defeats them, 
one after another, by the superior pressure of his 
mass, provided its march be onward in an appropri- 
ate direction. Horizontally, if the column moves 
perpendicularly, and perpendicularly, if the march is 
horizontal. The object for producing, as nearly as 
possible, an opposite direction, is to present a w'bole 
line to a head of a column, or to an extremity of a 
line; because, if both moved in a direction to meet 
with the heads of their columns, both would be 
obliged to deploy, and a parallel order would be the 
consequence, without tactical advantage to either 
army. Fig. 18, the columns A B meeting those of 
the enemy CD in the same order, both fearing to be 
attacked, will immediately deploy ; AB will there- 
fore form the line FG, and CD the line HI, which 
gives no advantage to either party* 

The battle of Rosbach offers a ibrther illustration. 
As an angle must necessarily be formed when the 
heads of columns are attacked, to check the first ef- 
forts of the enemy, the advanced guard or leading 
brigade should deploy, while the rest of the army 
ahould take a new direction of march clear of the 
enemy's flank, in order to protect the retreat of the 
advance already engaged, and to gain a station for 
acting offensively. See fig. 1 9* If the advanced guard 
or leading brigades AB of the columns HI be at- 
tacked, a deployment must take place according to 
the direction of tlie attock CD. This manoeuvre 
havlnir checked the enemy FG, the army in the rear 
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left in front, the operation is according to rule; but 'Vsr. 
if the right be iif front, a direj^tion to the left would 
present the reverse flanks to the enemy. Tiiere 
would be no time for a countermarch, and still less 
^h®®hi^g up in succession. It therefore appears 
that the columns should cliange the pivots of divi- 
sions, and wheel to the right into line ; for though 
this manoeuvre would be against tlie letter of the re- 
gulations, no disorder would ensue, and it is actually 
practised, at least by cavalry, in some of the conti- 
nental armies. There is no want of proofs of tlie 
occasional necessity of this manoeuvre in every cam- 
paign ; but the battle of Laswaree will suffice Ibr an 
illustration. Ihe British infantry advanced in a sin- 
gle column by the right, and after crossing the 
Mahnus Nye, a deep sunken rivulet> found itself op- 
posite the enemy's right. To have prolonged the 
movement, was to produce a parallel order of battle ; 
advantage was therefore taken of a ravine which led 
to the hostile riglit flank, and could conceal the 
movement The head of the column, therefore, 
turned to the left, and gained the flank ; but when 
ordered^ to wheel into line, the pivots being reversed, 
some of live Sepoy troops adhering to the letter of 
the rules and regulations, wheeled with their backs 
to the enemy. 

This method of converting a probable defeat into 
an oiTensive movement and oblique attack, will pro- 
bably intimidate the enemy, and check his pursuit 
of AB, frem the moment he perceives the menaced 
attack against his own flank. As a rnanoeiivre it is 
also more rapid and simple than a change of front 
which would only lend to a parallel formation. AN 
though the existing modifleations in the structure of 
armies, as already observed, renders this kind of at- 
tack more rare, and the organization by corps and 
divisions is advantageous to prevent them, it is ne- 
vertheless true, that the Prussians lost the battle of 
Auerstadt, and tlie French were placed in the most 
critical situations at Marengo, Eyiau, and Lutzen, 
because they were attacked on the march before they 
expected a general action. 

The battle of Waterloo, unquestionably the most rrincipks of 
decisive event of the late awful contest, offers so raa- l>i8poi.itionf 

ny instructive circumstances, and so much matter for 1.? 

of \\ aterloo. 


deep meditation, in the position and manoeuvres, and 
in the exhibition of the soundest maxims of war, that 
it may be considered as a general illustration of 
the advanced stnte of the art of war at the present 
period. Without entering into details, the minutia* 
of which are apt to confuse, we shall content our- 
selves with merely pointing out the principal dis- 
positive features which it displays. As there are 
many plans more or less correct, and the ground 
is generally known, the remarks we are about to 
offer w'il] be readily understood by those who 
have any elementary knowledge of war. After Blu- 
cher's retreat from Ligiiy, and the Duke of Welling- 
being°thu8 momentarily protected, should iinmedi- ton had fallen back* from Quatre Bras, he occupied 
ately change direction exteriorly, by filing the divi- the position of Mont St Jean, determined to risk a 


aions into a new alignment, IL ; or by altering the 
direction of the columns in a similar manner, so as 
to produce a prolongation beyond the enemy's flank, 
KK. It is, however, clear, that if the columns are 


battle with the forces he could collect on that point. 
Exclusive of the Prussians, whose severe loss in kill- 
ed, wounded, and stragglers, could not immediate- 
ly be reorganized or replaced, but by the expected 
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War. Arrival of the corps of Riih)W, the Anglo-Nether- 
laiid army consisted ofulMHit 8 1 batta|jons and 87 squa- 
drons ; whichi with the nitillory, may Iwvc amounted 
to f)6,700 men. Of these, upwards of 80 battalions 
and us many squadrons had never been in action. 
This mass of Ibrccs was posted with the centre dia- 
gonally acro'ss and in front of the forkin^r of the two 
causewav> Irom HriisseU to Cliarleroy and to Nivcllt's; 
the ri;»lit centre behind the chateau of (lounionl, and 
line lei't considerably rcfqsed, passed in rear of La 
ffaio Saintc, alon*r the cross road in the direction of 
Ohaiii. llchind the rijTht centre, laird Hill jilaced 
his corps, rn polencr, in columns, jireparcd to ma- 
Ufcuvre to his rii^lit, on the small plain of Hraine la 
J.ciid ; or to Jiis left, to sustiin the centre. In and 
abcnit Braine la Lend was a Netherland division, 
witli the ri,!?ht throw n forward, and covered by the 
rivulet ilain, and leaving the small plain open ; a 
kind of ;j()roe to temjit the caieiny bi'tween the two 
sides of the re-entenn^ ani^le oftlu* ri^ht win^ 'fhe 
Prussians weic expected to dcbouche throui,h the 
woods of Lasne towards Plaiiehenois, which would 
form the left into another pu’^e, or rc-enterinjj anjjlc. 
Thus the position formed a kind of open W (BB, Plate 
CX\II. AAA. BB), witli the chateau of Goumont 
at the summit of the • .ilient an,i;lc, covered liy a planUi- 
tion of woofland inclo-ures, occiqiied l:y sixorei;*ht 
battalions; so that the enemy could not enfilade from 
behind that plantation, eitlu r of the faces of the cen- 
tre, nor approach on either oF the eaii.sew’ay.s which 
parsed tiirou^h the cintir, witlmut prcsenlin^i^ his 
flank. Besides this point, La Ilaie Saintc, a stone 
farm close to the ehanssc of Gliarlevoy, and fiirtlier 
on the lcf*t, the farm of Papclotte and chateau of l»’ri- 
chermont were oc:ciipied ; the whole front olfercd a 
"entle ''l(»pe tow'ards the enemy, and in the rear the 
cvnaliy was distributed in bri^^ade.s, each in tw’o lines, 
covered by the risiiq^ ffround ; and the iirtillery, all 
the field-pieces of wdiich were nine-pouiukrs or 
twelves, foriiieil a line of almost conti»:uous batteries 
alon^r the front, intcrspersi’d with liowitzcrs and 
rockilN, 

By the returns Ibiind after tlie battle, it appe.ars 
that the enemy had debouched from Charlfroy with 
12‘2,0f)0 men,* exclusive of the re in for cements that 
joined after tlie I.'ith of June. Of lliese he produ- 
ct il on the field of liattle, ahout SO, 000 men, formed 
ill concentrated niii'.se'. on both side s oftIiee.tiau.sseof 
Cliarleroy, and "radnally advaiicinjr the right parallel 
to the British left (( 'CCt ' ) ; hut U'l he was jealous of the 
woods on the right, he foriTjed an angle to the rear, 
and kept Ids ri*s-er\es fir back. He had made a de- 
inunstration witJi a eorjis of cavalry beyond the Bri- 
lisii riglit towards Hal, where he fonnd tiie corps of 
Cieneral Colville, and JViiice rrederiek of Orange, 
with two divisions posted at 'fiibise, Clabbeek, and 
Braine le Chateau, to cover that avenue to Brussels : 
another corps, .1.'^,0()0 strong, under Grouchy, was 
detached to his right upon Wavre, to turn the allies, 
pursue, or arrest the Prussians, arid prevent tJic timely 


junction of Bulo w. "iThas the dispositions of both the 
commaiulers were combined with consummate ability; 
Napmeon operating on the system of throwing two« 
thirds of his masses alternately on either sidcj and 
tlie allies, in combining manceuvres, to bring a supe- 
rior mass on the decisive point. On the field, how- 
ever, tile problem was difficult to solve. The com- 
munication with France was open only by the roada 
of Cliarleroy and Nivelles; hence the enemy could 
nut quit them in tlie attack ; nor could he gain Brus- 
sels by any other avenue than tJiat of Waterloo: 
therefore, to possess the chateau of Goumont, without 
w Inch he could not arrive at the position, was tlm 
natural object of the attack. As this was sustained 
by the mass of the allied army, and could not be en- 
filaded, his attacks failed. All those directed on the 
rciad of Charleroy to tlie left centre, w'ere necessari- 
ly oblicpie, and exposed to the fire in flank before 
they could reach their opponents. To have risked 
a general on*Jet of all his masses, before the British 
were thinned and exhausted, he knew, under the 
circumstances of the moment, to be too liazardouSi. 
The plain of Braine la Leml appeared open. He 
could arrive by it; but that very circumstance prov^ 
ed that the enemy was preparcal on that side. To 
liave turned the force thither would, in the first place, 
have caused the loss of the communication by Clinr- 
leroy ; aiul next, facilitated the junction of the Prusf- 
siaiis ; and, besides, the corps on tlic other side of 
the Ilairi flanked the advance, and could, in a 
short time, be sustained by the two divisions in its 
rear, and which he knew tube at hand. He would, 
therefore, have been placed betwx'eii two fires, and 
liave lo.st his point of retreat u[)oii Cliarleroy ; and 
the road by Nivelles might, meantime, bo cut oft’ by 
the troops left behind at Mons. Again, if lie tlirew 
his masses towards the left, be only went to meet the 
Jh’iih.*4ian8, and left tlie British masters of the road of 
Nivelles ; and possilily, if he advanced far, of that of 
Charloroy. He entangled himself in woods and de- 
files, where his superior cavalry could not act. '1 lie 
eliaracter of his opponent bespoke immediate offen- 
sive movements from the moment his right would be 
at liberty ; therefore tlie chances were again in fa- 
vour of the enemy ; yet this was the only advantage- 
ous side, because it brought him nearer Grouchy ; 
and in ease of defeat, lie could take a new line of re- 
treat by Namur. He, however, preferred the expe- 
riment which the enthusiastic valour of his troops 
might enable him to make ; and this committed him 
so deeply, that, when at length the Prussians appear- 
ed, a retreat was no longer possible. 

Tiiese observations disprove tlie ignorant assex- 
tion, tliut little skill was displayed on either side. 
The Cienerals and the soldiers equally did theix 
duty : the veteran Blucher behaved with just pru^ 
deuce, in keeping so long back from tlie dliiigeroujs 
niatiu'uvre which was assigned him ; and when be 
saw tlie liustile cavalry destroyed, he acted with vi- 
gour and skill. As for Grouchy, who wasted his time 


' * The return was d.'itcd the 18th, according to the assertion of a Prussian officer of tlie staff. The whole 
force brought over the frontier mint, therefore, have amounted to nearly 150,000 men. 

10 
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^ ar. ■ iji forcinfr the position of Wavre across the Dyle,every- 
where iurdable, his manaMiv res show, that he telt the 
danger of his movement, and he wisely remained on 
the banks. Much might be added upon the judgment 
which posted the corps at Wavre and another at 
Ilal ; on the several lines of retreat which the allies 
could take in case of defeat ; on the dispositions of 
tile artillery ; the squares and linos formed and redu- 
ced repeat^ly ; the disposition and effect of the char- 
ges of cavalry ; the counter offensive of the Prussians ; 
Uie general charge to the front, and fate of the enemy's 
squares: butsufficient is advanced to exciteto the study 
of a battle, where three of tlie greatest commanders, 
and tile best manoeuvring armies in Europe, gio> 
riously struggled for victory ; and, let it be added, 
notwithstanding the assertions to the contrary, — 
where none committed a positive fault ; and where 
Na})oleon, in particular, who has been eondeuined 
by some of his own pcirtisans, operated with all the 
skill and vigour which the circumstances of the mo« 
iiient allowed. 

•>f RvOciits. This unpleasant operation in war reejnires as great 
a display of skill and firmness as any. The Austri- 
ans have often conducted their’s with sagacity, .‘ind 
it is perhaps owing to the preserving spirit of their 
retreats, that after twenty unfortunate campaigns, 
the monarchy was as formidable as in the eomuieiice- 
ment. Their (icnerals are not then controlled hy 
cabinet orders, and, therefore, always operate with 
precision. Among the retreats w'hich deserve the study 
the soldier, are that of JSchulemburgh, with the 
Saxons ; the Duke of York's out of Iklgium ; the two 
retreats of the Archduke Charles ; that of Moreau 
from Jlavaria to tlie Rhine ; the Russian retreat upon 
Moscow and 'Pula ; ami, lastly, the fine movement of 
Prince Eugene Reaiiharnois, in Italy. 

In the choice of a position, it is not suffieient to 
liavc a strong front and secure flunks ; the means of 
retreating iiuist also be considered in case of defeat. 
Lloyd, ill his Hejleclions on the battle of KoU in, ob- 
serves, that a deleated army retires with greater fa- 
cility by dividing itself into as many corps as the na- 
ture of the country w'ill allow ; because, 1st, if the 
enemy forms an equal number of divisions, lie can- 
not operate vigorously upon any, and tlu retiring 
army having the facility of reunitin^^ may totally de- 
feat one of the hostile corps ; 2d, if tlie enemy o] ae- 
rates cn mastic, it can be only towards one, and the 
others fall back unmolested: that division, how'c\er, 
covered by a strong rearguard, avoids serious actions, 
.and having the faculty of moving more rapidly, because 
it is less numerous, can escape likew’isc without great 
loss. Bulow^ taking up this question malheinaticcilly, 
advances the opinion that the columns should move 
outwards, or eccentrically, from a point towards the 
periphery ; but Jomini combats both so far victor!- 
ously. He observes, that Lloyd admits that the 
division of the pursuing forces exposes them to 
defeat; why, then, recommend such a manamyre 
to a retreating army, wdiich must be already in- 
ferior to the enemy ? He quotes the fine eonceii. 
trie retreat of the Archduke Charles, and might have 
added the Russian, and both Lord Wellirgton's. Rut 
m examining the mechanism of these movements, it 


appears tliat noifc of thorn were the conseqmuicc of 
a defeat, and especially such «lefeats us the modern ’ 
system of attack inflicts; they W(‘rc merely armies 
nianccuvring hack towards their base upon their own 
lines of operntioiiH, watching u favourable opportu- 
nity to resume the offensive ; or retreats after bat- 
tles where both parties had claims to the victory, as 
Benningsen’s after Eylau, and Kutu.'.ofl”s after Bo- 
rodino. Tlie (lifTerenec between Lloyd and .Joiuini 
is merely in words ; for the former points out the fa- 
cility of uniting (wo corps wliich, if lie meant the 
eccentricity applied by Rulow, would be iinjiossible. 

But an army completely defeated is no longer in 
the hcauds of the geiier.d, wliether he he the Duke of 
Brunswick or Napoleon. A check, such as the Aus- 
trians siiffcreclat I'leurus, and the Allies at Lutzen, 
Bautzen, .mid Dresden, docs not prevent the com- 
mander from executing the bi‘st measures that cir- 
cinn?»tanreM will allow. Thus, in the three former, 
the armies retired in mass; in the latter, they divid- 
ed into several eohiiiins, and tliereby not only cover- 
ed thcniselve.i hy the nioiintaiiis of Rohcinia, hut al- 
so applietl Lloyd's maxim, in uniting two corps to de- 
stroy one of the jmrsuers at Riilm. lienee, eireiim- 
stances ;iiusl govern the measure ; and if, al’ter a real 
defeat, a hroail river, chain mountains, or range 
of fortresses, can he gained in two or three marches, 
tlie division of a routed arsuy may be applital as a 
safe ride. 

A retiring army is not always obliged to fciiJ hack 
upon its tiwii frontier ; it may sometimes change the 
direction of its ojieration^;, as I'l-ederiek did after the 
siege of Oliuiitz in 1758 ; when, instead of returning 
into Silesia, he changed his line, and marched into 
Hohcmi.i. 'J'liis ineasurc was also ])rop(>setl to Na- 
poleon before the hat lie of Leipzig. lie was ad- 
vised to approach the Elbe, call in the cor])s()fSt 
Cyr from Dresden, cross the river about \N'illenbcrg, 
and descemd by the right bank towirds Magileburg. 
The Prussian and Northern armies being on the left 
of the Elbe, could not lia\e prevented the deslnu- 
lion of JlcTlin, Potsdam, and Brandenburg. And 
from Magdeburg, reinforced with its va^t garrison, 
and coinieeted with the Dar.es and the e<irjis of Da- 
\oust at Hamburg, lie could have operated by a new 
line, having Ins cummiinicatioiis open by Wesel, 
t’assel, and all the fortresses of Holland; the sterile 
country to which the allies must have fulloweil liim 
could not have subsisted their vast cavj^lry ; and the- 
sandy roads would hardly havi? allowed siitricii nt 
transport of provision to maintain the troujis. '1 here 
were, however, many, aiidprobabft .superior reason.-, 
which made him reject the projio^id. 

If the art of war consists in applying the superior 
force of a mass upon a weak point of the ciumy, it 
follows that a defeated army slioulti be ]mrsue(l with 
the utmost vivacity. Never delay till to-niorrow, i.s 
an ancient military maxim, applicable es])cciallY in 
pursuit; for the strength of an army consists in its 
organization, in the unity resulting from tin con- 
nection of all its parts with the inain-s])riiig which 
makes it move. After a defeat, tiiis unity no long- 
er exists. The luiniiony betwetai the liead, which 
combines, and the boily, which executes, is broken ; 
their connection is suspended, often destroyed. To 
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War. pursue and attack is to march to rf certain triumph. 
All the late campaigns dffer signal examples of this 
truth, (ienerals of mediocrity neglect this 

I maxim^ and their victories are scarcely more than a 

forcible removal of trocjps. The direction of the 
pursuit, though guided by circumstances, should al- 
ways, however, aim at gaining the hostile line of 
communications, and cutting off the enemy from his 
base; because, by so doing, he may be thrown upon 
such obs^les as to force him to surrender. 

Sieges. Sieges, according to Lloyd, should never be un- 
dertaken but with the following views; 1st, When 
fortresses are situate upon tlie passages which lead 
to tlic enemy, so as to render it impossible to pene- 
trate without capturing them. 2d, When they in- 
tercept the commiinicaticrhs, and the country is un- 
able to furnish the necessary subsistence. 3d, W'hen 
they are wanted to cover magazines formed in the 
country, and thereby to facilitate the operations. 4th, 
When the enemy has considerable depots within the 
fortress, of w'hich he is absolutely in want. 5th, 
When the capture of a fortress produces the conquest 
of a considersble tract of country, and enables the 
besieger to winter in that ’'icinity. To thes«i may 
be added, 6th, 'f he recapture of a fortress essential in 
the defence of a frontier. 

(^nvvring 1. As victory is best secured by taking the lead in 
Sieges. an operation, an army covering a siege .should never 
wait to be attacked by the enemy, but endeavour to 
anticipate him ; for, by defeating tlic forces which 
aim at raising the siege, the place is sure to fall. 

2. If the enemy approach the covering army with 
an imposing mass, the siege sliould be raised, ail tlic 
forces united, and an attack in force directed against 
him. 

3. W^hen the rclievinj 5 army is defeated, the siege 
should be resumed, while the pursuit continues, and 
the enemy is not in a condition to return before the 
capture of the place. 

4. W*hen an army besieges a place, in consequence 
of offensive movements andanterior success, thecover- 
ing army should not remain in a position near the 
place, but drive the enemy as far as possible forward ; 
for the relieving army will find the difficulty of rais- 
ing the siege, incrca»ed with the distance it is re- 
moved from the place : but, if at length that army 
should arrive so near as to furnish a probability of 
raising the si^e, the besieging corps should then 
rMidJy join tim covering army, and make a united 
effort to defeat it. 

Conriuding Among the late innovations in war three are of 
Kemarlu on immense influence ; but before they can be consider- 
indTm-**”" permanent improvements, they will require to 
provemeats, be subjected to some regulations. The first of these 
ia the Conscription System ; a salutary measure under 
proper restrictions ; but a scourge, if carried beyond 
the principle of defence. The next is that of Requi- 
sitions ; whicli requires to be placed under the con- 


trol of public law. Hie third is the formation of a 
Militia, or Landwehr. This measure, incontestibly'*^*^''^ 
proved to be efficient, will always be resorted to 
in moments of real danger : and it is one calculated 
to bridle the projects of ambitioD, because it makes 
every state strong in defence, but not therefore strong 
in aggression. 

' In examining the new inventions which may be- 
come instruments of moment in the science of war, 
that of Vessels impelled by Steam will probably figure 
as tbe most important among maritime nations; whose 
coasts, rivers, and harbours, will probably be assail- 
ed and defended by them. The terrific Rockets may in 
time acquire a precision of direction equal to that 
of shells and carcasses. They are, in their present 
state, an excellent substitute for horse artillery, par- 
ticularly in pursuits, vanguards, and false attacks. At 
the battleof Leipsig, a British battery of rockets com- 
pelled a column of four battalions to surrender un 
the first fire.* 

The present method of forming divisions with 
artillery, a proportion of light cavalry, and light 
infantry, commissariat and stufl', approaches so near- 
ly to the Roman Legion, and is, in realit}', so ad- 
vantageous, that it may be foreseen, should one 
great continental state permanently model its army 
upon that principle, the others will immediately adopt 
it. Should the heavy-armed cavalry or cuirasbiers 
resume the Lance, the infantry would soon be obliged, 
a*) before observed, to be partly armed with a si- 
milar weapon. Field Fortification has been too much 
neglected, and the troops are not sufficiently provid- 
ed with implements for that purpose ; but as the in- 
fluence of militia systems will bring large bodies of 
troops together, in n state of inferior discipline to 
veterans, field works will recover their proper esti- 
mation. 

It is not the solid immoveable system of Daun 
that is here in view, but merely such works 
as can be completed in a few hours ; provided a 
greater quantityof light implements, ashatchets, hand- 
saws, pick-axes, and shovels, be furnished the troops, 
and the proportion of battalion pioneers be augmented 
and rendered more respectable. Rogniat extols the 
advantages which the Trench army derived from this 
practice being introduced among the artillery sappers 
and miners under his orders ; each of whom carried 
an implement of this kind during the campaign 
of 1813. Ic was by their means that the P^i/anJiasf 
were so speedily constructed before Dresden, upon 
which the formidable artillery of the allies scarce made 
an impression. This sort or field work is unquestion- 
ably of great importance where the materials can be 
procured; as ap^ared again in 1814 at Tournay, in 
the fruitless attack which, owing to its application by 
the Saxon engineers, the French, under Maison, 
made upon that place. The Spanish Redoubts, 
which the same ingenious officer recommends, ap- 
pear likewise to possess ^reat advantages; because 
they can be raised in a few hours, and are Uiere- 


* Of this fact, the author was assured, by the late General Bulow, who stated that he rode up alone to 
receive their submission. 

t So named from their Turkish origin.-— Redoubts fenced with trunks of trees closely planted and pierced 
for musketry. 
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Wm fore applicable in e deTenaive position, if a single 
wuirttk- lnterveciie^%i||^ the ettefJb . It is some- 
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nmindancs, WARWICKSHIRE, an inland county of Eng- 
iaod, and nearly in the centre of the kingdom. It 
» bounded on the western side, from north to south, 
by Staffordshire, Worcestershire, and Gloacester- 
shire : and on the easterM«^e by Leicestershireg 
NoraigItiAptODshIre, and Om|^shirea Its greatest 
leng^, from north ti^ south^ is about forty-eightg 
ana its breadth across the middle thirty-two miles. 
It contains 90fi square mUes, or 577|280 statute 
acres. It is divided into four hundred^l!. besides the^ 
City of Coventry, which, with its llbertieai extendi 
ovsgsfreut 1 8,000 acres. These hundreds are iub« 
di V^ WMi to eighteen [portions, for conveDieiice In 
theSw cl the tnws. 

Populsnon. gy*^Hfcj|jnaug of 1831, it appeared that the num- 
ber of inhabited houses was 56,082, occupied by 
< 60,138 families: of Dieae 16,779 were chiefly em- 
ployed in agriculture; 39,189 in trade, manufac- 
tures, Or handicraft; and 4155 were comprised in 
neither of those classes. The whole number of per- 
sons was 274,392 ) of whom 133,827 were males, and 
140,565 females* The increase of population be- 
tween the years 1811 and 1831 appears to be about 
20 ‘prr cent. 

Face of the Although Warwickshire is an elevated district. It 
Acacuiturc.^* to general level ; the rivers are of languid course, 

^ and the undulatioDs of the surface are rare and gentle. 
It is generally inclesi|pl^ and the fields are of morale 
aatont. The fences tire for the most part high and 
umbrageous, being tl^Mdy planted with forest ttces, 
so that, though woods altftadNNhe face of the coun- 
try seems, at a distance, to be one odUrikuied frad|| 
of woodland. There ere but tow'^oottu&dh fieldi^ 
and very Utile waste orhirren lend. The etteht of 
psiSture land is greater tMn to toost parts of Eng- 
land, anil is estimated to be moi^ thaa half of the 
whole, The pasture land, cateulatea^t SDO.OOO seres, 
may be said wholly to appropriated to the sus- 
tenance of the dtfierentsl^es of aninmif. 100,000 
acres Ad ahaually mowed for hov, and the other 
two-tMnfts^ate used (br Afeding. The agriculture of 
the coul^^ well conducted. The cultivation of 
turnips Is^otl^ed td «a great extent, with much 
A akill, and^with very productive effects. The crops 
^ of wheat, barley, oats, pease, beans, and tarei| are 
voj„ vr. VdM 11. 
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quite as luxuriant as to any portion of ^prfandf. 

The cows are geneially of the long-horned kto^ but 
there are amongbt them many varieties. qd- 
cient race of Warwickshire sheep has been cisniaqd 
with the Leicester breed, and this mixture 
deuced a kind adapted to the land, and equal to my 
race in Ihc kingdom. . 

The streams of tliis county are numerous^ but,llifcn and 
with the exception of the Avon, aic inconsl^al^e iCaosls* 
though, by the means of irrigation which toejr fut* 
nish, they arc pf great value to kf 
The whole of them run directly or indiiMUjt 
Severn. The Avon alone ia navigable 
from Stratford to its junction wjth that rivir^ear 
Tewkesbury, The intercourse of the copnty is 
much facilitated by the numerous canals thdt jntor- 
sect and connect it with every part of England; aup- 
ply every part with cheap fuol ; and serve to COOi* 
vey iu heavy productions to the exporting tomtit 
London, Liverpool, and Bristol. These caoala esep 
the Birmingham Old Canal, the Birmingham ipid 
Faxeley, the Warwick and Birmingham, the Wor- 
cester and Birounghaga, the Coventry, the Warwick 
and Napton, the fltratford, the Ashby de la Zouch, 
and, above all, the Grand Junction. 

The minersila and fossils of this county are coaVUInenlf 
irop, limestone, and freestone.^ A^t Leammgtpn^ Mhw- 
FmM|Aire ipineral (iprings, whose ceiebrUy Sftve >*^"“*** 
made ibat phme one of tho resort of faimon^iju 
company as well at intallds. The waters ooumin 
neutral and sulphureous laltsi^ with darbonate of ' 
iron. At Newham Regis is a chalybeate bath, whoge 
redown was ibrmerly much greater than it iqat pre- 
sent. 

Thk pounty possesses considerable manufactories tMaanAc. 
of tbeie, the greatest are those in metals of all Linds, tuNi, 
co^ucted upon a stupendous scale at Birminghan^ 
anA'the towns and vUlagM its vicinity. The mi- 
nute divisions and subdivision of labour, the vgriaoe 
mechanical inventiope* the discoveries in chemistry, 
and the industrious 4mjj( economical jiabhaof the pmigm 
ptoii^liAve rendered tbjl part of the ooootry the prin^i 
efpslt reservoir from whence the world is supplied with ^ 
dtMMSiic u(MU^ ornaments, nmi 8 tldtosand imuoln 
artidmi whichiad much to the comfori ordviliaqd bfCt 
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Warwick- The city of Coventry has lon^ been celebrated for its 
manufactures of ribbons, and ollhcr goods of silk; 

Waicrfonl. occupation, in that place and itt vici- 

nity, to more than 15,000 persons. Inhere are also at 
Cof^Utry large undertakings for nuking Watches ; a 
tra^''that has of late been much ektended* MtHs' 
ibr spinning cotton and wool have been erected at 
Warwick^ and to them is attributed a great iffcrepBei 
winch hos lately taken place in the population df 
that town. At Tam worth, very larjge works areebih’ 
structed for printing calicoes. At Alcester, sevaliM 
hundred persons are employed in making needfiw. 
In several pf the county mucK linen yam It 
spun. * 

, ‘The most remarkable objects in the county are 
Kenilworth Castle, now in a dilapidated state ; Max- 
stoke Castle^ a most extensive pile ; Comb Abbey, 
a Cistertian Convent ; the scliool-housc at Rugby ; 
and tlie house at Stratford in which Shakespeare 
was born. 

The titles derived from tlijs county are,— Eprls of 
Coventry and Warwick, and Har^n Arden. Two 
members are returned to Parliament for the epunty, 
and two each for Coventry and Warwick. Two are 
also returned for Tamwortli, a part only of which 
borough is in this county. 

The largest places and their population are as 
follows: — Birmingham, 106,722; Coventry, 29,380; 
Warwick, 823v^ ; Nuneaton, 6610; Sutton Cold- 
field, 3466; Atherstoiie, 3434; and Stratford, 3069. 

The mp4fl remarkable, among a gircat number of 
noblemeii^nd gentlemen's seats, are Warwick Cas- 
tle, Earl of Warwick; Ragley Hall, Marquis of 
Hertford ; Walton Hall, Sir C. Mordaunt ; Comp- 
ton Verney,Lord Willoughby; Guys Cliff, B. Great- 
head ; Great Packing ton, Lord Aylesford : Comp- 
toQ Wyngate, Marquis of Northampton; Astley 
Castle ; Newdigatc ; Hcwill Grange, Earl of Piy- 
mootli ; and Mere vale, D. S. Dugdulc. 

See Dugdale's Antiquities of Warxoickahire ^ Mar- 
Aall’s Rural Economy; Hutton’s History ^ Bir- 
mhighata ; Beauties of England and Wales, (w. w.) 

WATERFORD, a maritime county in the pro- 
Uoundarics. yince of Munster, in Ireland, bounded by the river 
Siiir, which separates it from Kilkenny and Tipper- 
ary, on the north ; by the harbour of its own im’me, 
an arm of the sea running up between this cou|^ 
and Wexford, on the east; by the sea on 
and by the county of Cork on the west, the river 
Blackwater here flowing along part its boundary^ 
Kxtem. Ic is about 51 miles in length, and 'SQ in breadth, 
and contains 710 F.nglish square miles, or 454,400 
English„acrea, divided into the liberties of the dty 
6f Watli'ford, and 7 baronies, and including 74 pa- 
rishes belonging to the' Sees of Waterford and Lis- 
more. 

aurfoee. , Very little of this district is level, the far greater 
part being billy, and much pf it mountainous. It 
IS only on the soutli,.and east that it is rich and 
.productive ; on the west and north, which are occu- 
V^!f|piad by the high^grounds, the pioportion of fertUe 
.%njd is jnconsideruble. Yet' the wooded banltfbf 
the Suir and ^e Blackwater, and of the streams Jhat 
join • them, Ippseot many delightful and lomanth: 
views, divermi^ by ancient castles and the modern 
Rivers. te.^i8 of the proprietors. The Suir, which has 
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source in Tipperary, on the north, after entering this Waterford 
county, flows almost due. east, till it. joins tbesBarrpw^^^/'**^ 
and the Nore, beyond ibe^^^oityof Wateeford^^and 
then, taking a southern '-fHwmion, these united, 
streamr enter the sea at the hai^ur of Waterffard ; 
forming'^th estuary nine Irish, miles long and;tmn* 
bread. MtRie city of Waterford, the Suir ia about, 
a mile broad, wHh a d^h' suffieient’. far yass^. oC 
considerable burden. The HUckwaUr 
confines bf Kerry, and, after teatming;tbelc^iat^ 

Cork, comes into Waterford a little to. tboioast qC| 

Fermoy. At Cappoquin, beyond lrifn(iore,x«rhere fC 
soddenly bends to m sooth, ft becomes naf^ble 
for small vesselsy and putstiwg its course Bouttw^asds^ 
fiills into the sea at YcnsglMill Bay- The climatt of 
this and the other districts on rheao^th coaat of .Ire- 
land is exceedingly mild. Frost and snow are never 
of any duration, and cattle continue to graze all.tbo 
year round. ^ 

In this county there are some very large estateSiEttaiea. 
of which the mok extensive belongs to the Duke of 
Devonshire. Leases are commonly for twentyfOae 
years and a hfe j and on the banks of the rivers, where 
the land is most valuable, farms are small. Aaoosd:} Ranns. 
ing to Mr W^akefield'iM^rJDBtion, “ in this county, 
when the eldest daugMe of a farmer marrleiyj||o ft* 
ther, instead of giving her a portion, divides W farm 
between himself and sonrin-law ; the next daughter 
gets onc-half of the remainder, and- ibis division anS 
subdivision continues as long as there are daughters 
to be dispo&d.of. in regard to the maje children, . 
they are turned out into th^ world, and left to abift 
for themselves the best way ihey can.*' ; 

Vol. I. p. 280.) Moiintam land inciu4ln|B^M^t ' 
in 1 808 was comfKtted to be about ° 
the Irish acre, and this is chiefly paid froiiTThe pro- 
duce of the dairy> which is ofiiMlucted on a *^nriirr 

or smaller scale over all the county^ and froqi the 
pigs, which are partly fed upon its ofials. Some 
of the dairy farmers, most of whom' are in easy cir- 
cdknstances, at that time paid L. 1000 a-year of rent; 
and a great deal of butter is made even among tlie 
mountains, where small cows, suited to the nature of 
the’pBStures, form the principal stock. In the,,neigh- 
bourbood of Waterford, cows were IM for L.ld, I..18, 
and even L .26 for the aeason. There are very jj^w 
sheep,' and those of a bad description».; and epmpdra- 
tivelybota small portion*^ is. inaillage^ ..Where lime 
is used as a manure, it must be^brougbt from a 
taoce, as there is- no Itmesti^e to ;tho east pf the 
Blackwater, and it «N||aupwim of L. G for an acre. 

Orchards arc numermis on tfi»>4>aDkg of tliip riyer;, 
atid extensive plansations of timber trees have been 
formed in various pfuts- &sne JS . so miPch used as 
fuel, that whole fields aiwjllpt anider ddi shrub 
the purpose. ' - .. . ^ , 

'I'hc towns are Waterford, Duheary^j, Towni. 

and l4ismore,t.all excepl'tfae.fu'sttqdaces of - 

Importance. Waterford^ situated tu tbz >nutn j^k 
of the Suir, near the harbour. whicK^rs.^^uame, 
and having an Jnland water eomtRRniGijUon porth- ^ 

wards by the Barrow aqdtNore, and wC9lv8rd to ^ 

Cionmell by the Suir, has apopnlat!jcu4tfB6»787j|: «|Q|^ 
carries oira coluiderable tradn.with.tttedi^e^ 
with England, nod dther countries; and wHbib ^esev '' 
few years, it employed 7o vessbis i« UuhJNbwfpuiiid^ < 

10 . • 
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WderfiwA IwmI trade. Packet koata are eat ab lw ked/betw'eeo 
K this pert and Afilted'kaven. It kaa a.mble quay a 
, tnile'lo^ nkhrA^ewadra eetosst the tiu^ 
which a^e an ea^ coaemiwicaUaiknitk th<k qewt* 
ties of W4«£int«iidr W Mow wiJ ft • ijtiigSrfeiiptaak^in- 
porune a Wandi of (ttMiaethafttjb«snq||||^ brait^t 
to tiMi l^wti tft il6Da>.. wm se rt l» «ted ^ to kq vocth 
nMipUU,OOOtOOO Sterlfm. TheyarailiaevitlM 
baoeneMid haoMsorldah aotia^ted awMeft toJ^Of 
d(h>, wheee! ihey OmooMahka 4raa iha4«t.kwi%di|Eer* 
ana Mails of saopd}* wMAefltiiRUaihhtte a qiwro 
spoodoig dtlfeieoefl «f desenniL’fba pri|M]pelr4|fNH|U4- 
faetares are ghwa aod salt^^ «idt InWh aatton^ cod 
eoarshwooliaos, ia other pamfiir tha aeuoty. Beef, 
pork, better^ grain, and liatnr a»e the principal qy* 
ports : of agricultural produce doaoi tlie expart has 
been estimated at Xc'fwQpO.OOO dterlh^ yearly. By 
means of the Suir, a great par^of the goods imported 
by Waterford harbour o i e iwried Ibrward to Clonmell 
for the kupply oi thoiotertw of Ireiaad. Part the 
previaieB trade » also carried -op at Xoughall, aityat* 
ed at the mouth bf the^ockwiteic; the cououy 
•round it furoiahing abyntUope of pork and gtam» 
but itda not so constdecal^ni^otmerly. 4^ungatvap» 
on tttlfeff easai!eieWfbbuig.town, and thil 

^eejfVa tho viUage of Taament, a fow wiles aoyth 
nom Waterford, particularly the latter, im noted for 
being the resMklice oCobe ^(ry during the bathing 
aeoion. > 

The county, andiAe ei^ of Waterford, which ia n 
couatvjrithin jtaelf»arith Ae bomuhs of Lismore, 
TaliiN|B||M| Dungamribi retHtrnedten mambets to 
Ae(^|H«ratnt; Ae number of its representatires 
is fioM|||Bib«e for the county, qOn foi Ae city, and 
one forttW borough of Dungarvon. In 1791, tbq 
Populaueo. populetioD was coaapiBeed to be 110,000, and by the 
oensus of IMI, U was found. Adm 187, 679* The 

Protestants, according A Mr Wakefield, bear anny 
small proportion A the CaAoIics oner the county ; 
and even m the city of WjUcrford, where Ae dispror 
portion la not m great as ia Ao country, the latter 
are increasing in agreatApb^nrliao tlifia th« former^ 
Most Of the landed and parsoMd qmperty is in Ae 
hands ^ Ae Cafhidics. The eel AcaAd phUoaopheir 
Boyle wet born id the Castle bf Usmore, and also 
Cobgreve, Ad dramatic uniter, whose fotber ww 
agent A tha Boyle fomily, Ae uayArnal ancestetil of 
the Duke ofDeveMhire. . . 

Sa Ae wAktAfxYotttti^ Beamfott, Kesreaham, 
and WMefield, quoted smdfiwAe oAer Irish eoun- 
iiest Curwen's Ofoeruatiwa q/f/nakuM/ 

(1818), and Ae AaiMicaf ifsAuaUrg/^refoat^ (a.) 

WATSON Bishw nf 

celebrateiMH «» aUu IWologiMy qnd a Professor of 
Chemittryi was born in August IfSJ, atMIerershem 
near Kondail, ia WosAwrlaad. His ancesAri And 
beelifonneM -ef their owa Afotee fotmre^ genera, 
tidhs t «bd Ms fe^ had fo^^foriy peers been^ri^ 
t6V dfWt '’fise© Mlioolf Id? HartrshaWf 1^1(16 
come iltilnbj tad ha* Mtigaed It a little ^fow hk 
birth. Hd uwr, howeutir, mduesAd ev-tht* eiAuoi, 
and c6h«MM AefoMi ITdi, when bew4s.seot m 
A eizei; A*Mip OBlieM Cambridge. He sj^M 
wfthOiAlWW»miaaimt.A lA ati^^ i7S7 be 
MMafqeAa^olaAMpi #lUlt|MiU6ular expetetiona 
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for. He hadfo|A(it « aoMt fraotim in hit m^' 
Aemahcal poil!lw^,A«i^,qgmr da«^^itg|^ 

VtoughiB bcutld acairA^ 


lAjDlir.liiiA^ who ipilop Ae 
uSyijkMi' 


lailtbeirM 


t^t. 

( 

iqaa of 

^ ^ABiKMA^tod 

i^paaled jMny bouca d^fly, for a upnaiAgabTe paK- 
tioa. qiP H I»f«. ftUhe pcot^eAA'^ testroeting 
oAftn^ynAeuvatwA «hWf^ Ae scale of bis (rtr# 
inforsMtiA, thpugli^jcerlaiMy net withdbt adding A' 
me soodity end pAcUlon Of biq Ifoodltdge pr A«r 
mast,Jinportnut eiemeotaty tipAs of^mcei ami’ 
wbegLha graduated ia 1759, be wA oUlied M the 
see|||||||l wreogier, whiefa he leemi to fadVe eonaidereil^ 
not wubout reason, as Aa plaoo of honour for the 
year, Ae senior wrangler, who wea a Johofon, hau* 
mg, as It was generally brtiered, been unfoirly pro* 
forred A h^ In October 17CA he became a feU 
lew ofXrinity, and in Nmiember, aulstanlt tuAr of 
Ao college. Having taken bis degrA of M. A. hi 
1768, he was smn afwrbards msde moderator of tfaO 
scholastic eyercism of the universitr. an apibioaa 
and honourable office, which he alto Blled ia Averat 
aubiequeot years. 

In ijdt, he undSttMk a loumey A Parian though 
without ning able A spoalc Ae language, fa ormw 
A take charge of his young friend and pupil, Mr 
t<uA’er, who rutumed to fibgland pidi him soon aA 
ter. He woe ^cteif in the seme year BMesAr of 
Chemistry, Aoogh he had never deVoted’luiy portion 
of bis utAntion A that Kienco : bat be soon mndesed 
himself sufficimtly muter of all that wps then known 
of Ae scienw, A give e very popular course ef Ice* 
toru on the subject about a yur after his eleptimi, 
wkh tho assutoftce of ea operator whom hO bod 
brought from Paris, and A become the auAor o# a 
serws of essays, which served for many years u tiiA 
mut agreeable introdbction to Ae elkmentery'dont 
trinuTud the oAinary pAcesiM of chffinittvy* Me 
obtained from'Ae Government, by pro^ re^Rumii, 
tetions, a talory Of L. 100 a year m bimtdf, andfor 
aU fotura profostora : he paid, also some attention A 
AeAretical and piactical anatomy, n having aome 
relation A Ae sclAA of cheurittrn In P767« to 
fei|afl|gnne of Ae priucilial ttuoErV TrhiiwCM. 
legbTto 1769, he wu etecAd a Feiiow of the Royal 
6epiety,an4inOctobev1771,he Unexpectedly obt^ 
Od the isspm Abt and Idorati A appointment m ftOgto 
Profosaerpf Divinity, upon the prenmAre death ofPr 
RuAerford, and in that capAi^ he held the rectory 
of Semersbam in HuOUugdoMhhe. He hid bAOi 
little ACosAmed to’Ao atudy of Ae divinity of the 
schools, or even of the fotbers; but his tfoquenee 
md Jngenuity supplied Ae went of Aeologioal learn* 
ing^ Aough he gave seme oAnce A bia mho uitbo. 
doit colleagues, by Anflolng Ms arguments moro 
ftrictly A Ae text of Ae sAigfore Aon Aey Aou^t 
nerfeetlir couistent Whb Ae duty of a Aamplon of 

Tt nn I.- I 1 



of appi'ob^ from Dr Smitiig who waa then mas. 


as DO officiated Ia persoog audiences aAmmerbusg to 
the esercisdi iA the sedipois at artiieh Me prendedyaa 
had attend hii chemical ledtares. 
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Watfon. He iQftrtied. ill December 1T7S, Hist Wilsoni of 
OaSanyTower in WestmorlAtidii IhOir noion conli» 
'ifilfhtorroplied far more tbim fartf yeare. In 
1774 he obtaSfiM a prebead of tn^eacohenge for 
m^iaoin'iry in Walea, whie!h> the Dm of Gra^on bfd 
mR»rea fbr him: end he became Archdeacon of 
Ely in January ; in theaamcyear Biahop Keene 
pretented him wtm the rectory of NerthwCld in Her- 
folk; and, in 17Si, his pupH« the Duke* of Rutlaadi 
gave him tNrrectory of Knoptofk ift [rfeieestershirO : 
the Mme intevest obtained him alaefrom Lord Shel- 
burne Che BMioprick of LendafE Here Ilia epiacoa 

E l prefenaei|^t rested : he generally joined the p^L 
:$ of the OjUposition, end especial Jy on tlie^oestion 
of the uniknited regency : but he was too inde- 
pendent in hit aentiments tohecome a vcrye||kefui 
member of any administration t and he retired^ before 
the end of the year 1 7S9, without books> and with 
aomewhaC more of disgust than he ought in justice to 
have felt, to an estate which he had bought, at Cai- 
ffartb, on the banka of Winandermere, and occupie'd 
himself entirely, besides the education of hit family, 
in ngricultural improvements, especially in planting, 
for which he received a medal from the Society of 
Arts in 1789* His pupil Mr Luther, of Ongar in Es- 
sex, had died in 1786, and left him an estate, which 
he afterwards sold for something more than L. 120,000. 

He considered as one of the best practical results 
of Ilia chemical studies the siiggestton which he made 
to the Duke of Riehmond, then Master of the Ord- 
nande, rMecting the preparation of charcoal fbr 
gnnpowdW^ by burning tlio wood in close vessels; 
which, it seems, very materially improved the quality 
of the powder. 

lie had the Bberality to confer, in 1804, a small 
living, as^tf reward for literary merit only, on Mi 
Davies; Ike author of the Celtic Researches^ The next 
year, Mf^pHed with suceew to the Duke of York 
tor thc^promotlon of his son, who had then the rank 
of » Major, and his Royal Highness speedl^ com- 
plied widfi his solicitation, as a personal fkvoor only, 
withodt waiting for any Ministerial influence. S' 
11^ health had been seriously impaired by an IH- 
ness which attacked |iin>*in 1781, and which bis 
ftieiids attributed, though perhaps without tuffiefent 
reason, to excemive study : in October 1809, he had 
a slight pamiyite affection, and another in 
it was in 1819, that his last iHness might bmaid to 
begin, and he sunk gradually till the 4th of July 
11816. The elder of his two sons wii in the army, 
thu^ younger In the church; he left altw' several 
dangntevA His writings are as miscellaDeous os they 
are nanieroas t but none of them are bulkyn 

1 . InstiiuiiojSues Oksmiearum fare MHallurgha. 
8. Cambr. 1768. Repr* iEss* Vol. V. 

2. Es^rimmti and Obsefvaiione on the Solution 
of SaUs. PhiL Trans* 4770. Fk 9S5. Ess* V. 
Es|^cia11y on the specific gravities of salts and 
their solutions. 9, on She Effects 

CtM tn EehfUary 177L Phil. Trans. 1771* P- 
9t Ess* V. With some ^^teriments on cono^a- 
in. 4» Experiment odth a fiermometer haoiaff^t 
lb Phil. Trans. 1779- P- 40. Ms. 

y. Raised^ W* 5* Chemtcal Experiments and Ob* 
Mmatfons orPLeaff Ore. Phil. Trans* 1778. P. 
863. Ess. V. 6- Observations on ike Sulphur WdU 
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at ’ Piff. TVnntk nSs* P. I71> E$i. W»iaoit. 

7. Esiw on the Subfeete hf Chemistry^ and tfiesr 
Gengrot uloision. » " * • 

B** As^xe^ Sertnoue^ prestAed aS Camkridge. 4 . 

1769 . ' A ^ ' 

9. LettersSoSke memberstfthe tfoueestf'Canmns 
by a Christian Whig^ 1779^ 

10, IL rivo Semons. 4* Cambr. 1776- On 
the Revolution, and oir the Kfog^s Acoessimr. 

15. A Brief SiMo Bf the Frino^s tff Church 
Aulhoriiyt 1779. ’ Eepfiaiediki 1819 as a charge. 

13. A Fast Sermont FOb. 1780* 

14. A Sermon addressed to the Clergy of Ely^ 
r780. Recommending Oriental Literature. 

15- Apology for Christianity, in a Series iff Letters 
nddressMio EuteafdGihb$p,Esq. 19. 1776. Oflen 
reprinted, and coneidgMSd as very satisfactory, though 
the author confbsaet, wiA more of the 'courtier than 
of the orthodox divine, Ik a letter to Mr Gibbon, that 
Uie Essay deshres its chief merit from the elegance 
and importaoee of the wqrk It aftempts to oppose." 

16. Chemical Essays, S y* 12. 1781-7. Addressed 
to his pupii the Duge of* Rutland^ 1'hc ilkrk was 
intended for gcnerid Hbfbnfnation, and heds^ ex- 
tremely popular as a first introduction. 4flle first 
volumo relates to salts, sulphurs, vitriols, and gun- 
powder ; the second to common* sUt, llistlljation^ 
lime, clay, and pit coal ; the third to bitumens, char- 

/ coal, evaporiisioii, lead, and lead ores ; and the fourth 
to sine, gum, metal, tin, coppoTi iron, and stones ; 
the fifth IS a republication of the authorbhjM chc- 
mical trocts. After the completion of th MM ihnes. 
ha bad the resotution to burn all 'iwlpemical 

17- A Letter to Arehbisiep^omomUis on the 
ChurA Revues, 1782. A plan for equalising the ' ' 
bishoprieit* 

IB. A Sermon preashed the SOlA Jan. brfore the 
Lords. 4. 1784. > 

19- Visitation Articles, /brsite Diocese qf Lands ff 
90. Theological Tracts.* 6 v. 8. 1785- Collected 
frotq various authors, not excluding many works of 
dissentersvfrom the chuveb. > ^ H 

91- ^ Sermon on the JVisdpss and GSodnsss of 
God, in having made Rich and Poor, 1785| 1793. 

Ads^ed to allay the discontents which* ware then 
prevalent among the lower clasiefti 
22. Sermons and Traotsi^ ^ 1788- Chiefly re- 
publications. > i 'a 

98. AH AAiresstoi^oung Persons qfter Confirma* 
tion* * 19* 17*^9- 

94. Considerations on Expediency of Revising 
ike Liturgy. B* 1799t Waonymout. 4^ 

25. A Sermon prtaohettffor the fVestminsier Dis* 
pedsary in 1?85, csifA $n jfypendh* 1799* 
QS.AChawtotheCtergy»his Diooese. 4799. 

97-v Tmo Mrmont and a Cyargs. 4. 1788. The 
flieteermmi Is entitled ifaewecond. 

The Christian Religion no JmpoArOi * 

28. Apohgf fee thsfiJBiXie, tn ^ mies of Letters 
addressed to Inomas Ptdine* «19i 178||sA An able 
oMA judicious aiMwektCo the cdnieinimM of «, 
^mbohisvoiy incendiary: .49 have been SYh- 

gularly successful in l^enducbg dfear an^apid co»- 
viction: thanks were returned to theigoUw from 
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WtuMi. Ireland and^ik-oiii AiBeijca« and ba^Aiid I> 100(>bjr 
the uln St th«'b«ok, besidee allowing it to be often 
rejitintad y a tn i t ii » twly«- - • v 

' «9. Ah Aitdmt-fo tkt Ptgfle-^’jCb^ Btihin,r6. 
llOSu £nfoMlng4bf MMHity of wAMniHioB 
cxigenciei of the tinietU It wei)(jbrougl!t'fourtwn.< 
edUioM.’bettdttheveledilriMies^eoAjtiNM reprinu 
Ivire4t:in Iceland by order of.Le|rdi.Ca«>dw>ctben Lord 
■.LiebUnfenttii' Mr WaWeld ■wyoaed iteomewfaat 
iaMmpeHaelijnead the BWlop«tte«pte(lijjteCtctua%, 
nvK ^••Mipetevfttt^hia.,ntaarioal'-aequimments, to 
' .'lighliBB the^nnMMteMtJtriftC!b'wae'a^«tt«ft4o him.' . 
80. Ckas^ to ltieCitggf.^LmlqgZ'-,9l. Second 
Ciofgr. 1802. On-timiler tiwjecM. . 

88 . A (BdtgOireloningido 'EaJemttieal Reform, 

1808. ' .. ' v- 

33i A Setmfn preadud- <a:t^u London Hoipktd, 
1808. Againit the ininciples of J^ine. - 
SS‘.*TionghU omMinhn/hdJntouioH^ -8. ' 

85. SuManee qf 9 Speuh intended to Jntoe beta 
dduend, ISOk ■ fri<. favour nf Catholic tEoianci^ 

, tion. *•» . i^vj . I . * ' , ; 1 , 

. .S(>. Sermon vreached before the Society for the 
-‘'ShippreetioHqf Vise, l9S>4i‘- •> 

A 'Che»go.iot4l0(Sergff, 1805.i'.>88« Another 
^*^ttrge, on the Catho^‘ (Qfteeiioih 1908/ ■ V i, 

39 . Two Apelogiet, J'sio Sermon*f. and d Charge, 
-8. 1880^ Bepcintodi 

.40. A Sceand Defence of Revealed Rdigion, 1807. 
In two sormono, preached in theciCbapel. Boyal. < 
r4l* .4‘ Roper- oti Planting jmd<ou. IPasie Land. 
■'-^‘i^PIUBicatioaa 'io the - Board .of Agriculture, Vol. 

1808<'.\48. >He bad aloo written some 
Dhtervatione-^/ldiw Agriculivrtd'Report 
feetmorland. ' 

iviS* RtiiatUdlKOUs Traclt. S v. 8. 18>5. Be* 
^igMtte> pditical, and .egricuUardt^ His discoortu 
^n. thp first and second Adam, ahd the- nature of 
. ^ath As affected by aaob* is almost unequalled in 
originality of. thought, and vigour of expression.” 

, (feartefly RedReo.-,; ^ • • 

. (44). It' hay been' said that he. published apme 

papers in the Jffsmcistier itemoire ; but jlhey do not 
appear. WtlielndiGesr ." > s.' ' - '' 

. , 45. Aneoitdm^ hU Lifes revised in 1814. and'' 
published by diia son* Richard Watson, LX<.fi. Pre- 
ben^ry. of .-Isindaff ..And. .Weils. •*,» liond. Iftflt 
QnarterL/ BdtHen,>XVMh P. 289. ^ Treated with 
great afaflity, bid witfa.top much seeetity.' His chief 
mistake, indecA seenmvto have beeiv that he 
pccted bis litenaiT eserm clone to-eecum him politioai 
advancement 1 further than thb, these, is nothing die. 
.dusting, to a «and^ reader, in the sineiirttywiA which 
be dtelaye the-cdIpnoasoesB of hit own merits. The 
.praisee of the revlower* hhnself eee at.leeit as ener* ■ 
getie as those oMbe*firiends whose kngaagnhe has 
, occasionally copied 1 his -oansiures are net less .im* . 
pggMiver b«t iV ‘W''«Othor*adhnsiire of bimseUi ft 
rmwld be ^ tediKA in.a work of^ntsbingrephy. 

Thoiub'SMsedjbtftresetjred, Or Watson is said4o 
- bunheen«BnMud#Ie 'fnr ftss simplieiqrcfhiaaM^. 
'nw%dM4hkie^iMt]n4f Aft.lemper.‘^ )A{itb> respsOT 
to ^ntechhol of dhrtnilpt^^viewii 

i renftimai that <' h4 ascend the clwh' with .many 
' >mpH^tqmS^estieaa4trfdBdiileiilMnd,d 
^^doiMs The exercise of ft»ir.7ean,aemoder. 
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ttor of iibe fri^oioj^htol lMAool0ff.lMd roialeroa fch waooiu 
fabidtf oC;4Pp^^^ 

fiir,oorrgctid|.tiMt«4U^ ne?ek^ (lOiA'd 

l^osfftpelNo; ^Cjchool lo- 

I gifi were famiUv to whitfh, 

. His 

iqt|Mo abdeommaoaiwf^^ loUtto counte- 
ttoooo^his deep sonoroiie ootoer'the^mMtorrupted 
^iKM|0f hb wiftifocoip'w das- 

aioalp vel^|life^etth|M' boKuuro^ eoloecMot and 
. abopo dip the jiddiieis aod orfginaHtjrof htt eenti- 
mepta iddom liA the under gradiM^ piabef urtoc* 
oupiedin the theological , iohod^ It Waa aport to 
aeo boat the gnave -profetior would 'glide over the 
aarface of the eubject with every apiaitranccp^of pro^ 
fuadityi or whan, pianpdp at bit opponent lieped» into 
a corner, would wind> bintelf out witb^dl ibe lubrt- 
oitj of an- eeL • Still he bad a large tnii^; baandur* 
edp be encouraged, ^ the dpponHion qf 

able men ; he never JUnehed Jrom ikq Urokee q^ihoee 
viho had more iqfi^rmation than hmaelf\ seoura in the 
Gonscieusnetaaf hit own^ ability ta encounter Icarn- 
by inventions • The eaeie tolerance of cantradic* 
tioD, the laine desUerity-* i0‘ parrying attacks, he 
brought with him into private conversation^ which 
rendered him,' when the ipoison of. polkies. did not 
operate on his cooiiiiuftiQnp a most* agreddble and 
amusing debaters In thele^happier hoorsp and they 
were not. few, be would even^smile at the pomp and 
magnlficencoof bis owu maltnerx relax into all 
the piayfulneie ai^ plemantry whiiK are almost in- 
separable 4roin .a- 

.Our critic appears, however^ la. hgva'^'mcteeded 
the limits of caMOttr and of charityp whenbe amerts 
that was governed through lifeiiby tbeHtwo lead- 
ing principles of interest and aoibition^ both of 
which ..were tbwwled, in his *paHticdl»condtietp by a 
temper so wayward, and a prmmption lo ovmrween- 
,^gp that the disappointment predBced.by tlttir col- 
luion embittered bis mind, and exaspeiateitfbis lat- 
ter dap to a very high degree of' maligoiiyt Ac- 
complished at he was in aoademloal leaminig, he had 
no ingenuous or dtsbiterested love of knowledge: he 
read only .that be m^nt teach, and he taught only 
that he might rise." . > 

When be felt himself neglected, he eyowrily and 
Jrofe^edly abandoned hli sfeiidy, beoausej^ atfys he, 

V eagerness in the purauit* of knowledge* waiT a part 
of my tdmper. til V ' and only till,' the acauHtion of 
knowledge was attended wMinothiifm bat the negftet 

• of tlie King and bit Mikistersa'* Disgust^, there- 
fore, and disappoiiited, 4 ttimuch as bnakda in consti- 
tution, he withdrew into the wilds of* Westmorland 
without a library, and to this privation he Vtduntari- 

Jjr submitted aJmost thirty yeers* From taste he de- 
rived neither amusement ner ecimpatfoii, Af of taste 

• ha never had a tincture ; placed amidst the most de- 
licious scenes of BogMjUB^ be thought of netbing but 
turning, his own 'portioo^of ibenv' to emolument P 
Thus this vUjnnt declihtMir agalnet sinecures and 
nonresideiioe ^ the-tot wbe eenverted the reglus 
professorship of divinity lulo a rtpccoie s tbie enemy 
of plmralities hdd at least fouf%jt places of^prefer- 

:ment|,tbisinan of moderatibn iifbis wbbbei and calm 
centeotfuen^' under the shade of retircmgpt, spbnt 
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the lait twentjr itlne yeaii of hh life In * exccvatips' 
[^eomplaiQlD||jpn iboeet whoj, for Iiti,fiiiCthu^o|»stT* 
^ iiacj^ )lii4.ieirfaiin to retirenient^w^ilfihe wiui 
odcnpied^ In nuts^ngf up a fortunei Utl, t^otigdiDg to 
his with the pQOi^st |)i|^opri^m i)iihMqg** 

dotm, biJ^iuae the richest bisbm upon tliehenoh,** 
With respect to the joserits of the qitmtum be<* 
tween him and the adflifnsthation of hli early frdhid 
Mr Pitt, there will probably be as nianiy dUferept 
opiQions as Aefe are reader# of di^reai political 
parties 3 but he had surely no tight to expaailliat a 
ministry detelmin^ to support evtea ibinute article 
of the eitab)ishaih']|pDatitution of tSalcountrir, both 
in church and in iftief should voluntarily add to the 
power and auAorUy of a person who had repeatedly 
declared himself rather noatile than indifiereiit to 
many poults which Uu^ thought essential tq both j 
or eyen of one who fen so decided a coasiction of 
die Importi^e of erary single opinion which he hed 
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Q^7<nMu-d!, wlttcA «M (»Ali«h)»d bit mitsmI 
yjmrt afterwArdi. J«mM» bn yom^ar brotlMMr» of «n 
active, infOB&wf, apd «ntwpii«ii|g jatiad, lijwiv^e »«)» 
BUi<rohaot.itk 6 «ciewck, aad eras foaitpmKda of urcaly 


yard.* 

He had two font, John and j|Nne■^ tli«. fornar 
brought ^ as a mathknaticiaa, antled 6f$t at Ayr, 
and uterjnrda at Glasgoiri^bere he wSs iltueh em> 
ployedepautv^og and oBMling the inprovement 
■ of teiBfS* *» oUe min, and drew neatly and 
accuaMv, whieb vaadpot rwy cMmon in tboao 
*W‘ «*, dM in J7^f at en eanj age# leaving a 
Survey tfthe Jllhe§^yd0,JhmOIa^or»iQ the Pant 


himself adopted^ as to refuse bis concuercoce in such 
measures of legislation, as they might doein of vitm 
importance to the good of the country, and such as 
had been sanctioned by tlie concurrent determina^ 
tion of the ii>ajori(y of a cabinet taking on them<« 
selves the whole responsibility of their proceedings 
He must have been aware tliat a house divided 
against itself cannot stand, and that tbe members of 
every administratlonj In a country not debpotic, must 
consent to give up something to each other's feel-« 
ings, and to make a email salcndce of private con- 
viction for the^gregt objacte of public* energy and 
unaolml^. 7 ^ fa.!..) 

WAW (James), a philosopher, mechanician, and 
civil engineer, whose inventive talents, extensive 
knowledge of the sciences and arts, and practical 
^pHtation of ^hefb to Uie purposes of life, place him 
in the foremoss^jsak of those illustrious men, whose 
discoverlei' hdW influenced tbe stale pf society, and 
conipitefl disiinction upon thmr country and age. 

His greOt^graodfatber farmed bis own small eatat# 
in the coup^vPf Abetdeert, but engaging in the civfl 
way:s, was killed in one of Montrobs's battles, and his 
proberty lost to hit fluntly. His spi^ Thomas Watt, 
]eft\n^mfani, Was brought up by relations, and hav- 
ing a turn fbr the mathemati^ scienoel, made such 
proficiency by bis own eierfipns, under very unto- 
ward circumtances, bdpasimted by tbe persccotion|^ 
of the times, os to cnabtf bldi at a later and quiem 
period to establish himself at Greenonk, as a teacher 
of tbaia Iciences, and of the dependant arts uAsurvey- 

r-i.— rr»L^ j a— 
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tode, and tba d«(«y nt^ftnind, j|Qi> 

caaipned bit ratiremant Ma, ye%n ^ 

^ Jiit deatb, which happi^iiM' im 
fourth, car. • , . ■ * » I 

Jkmet Watt, bia ddait a()a, and mv >uraiving 
child, waa bant>at Qraanock, ljui,19ti> Joauary 
He received the ri)di<ae&i| of bit aducation in tba 
public achcolt of hb nativujpvo: but fipo Ute ex- 
treme deliqa^ hii cqiavtllaitiiMi, waa wtt4 difficulty 
enabled to Jittena tbe claatet^ and oweoliniach of bis 
acquirement to hit etudiout babiU at home. Xittla 
more it known of hia early yearf, thaq tbathftem the 
&it. he manUeated a partiaUty for mecfianlcal con- 
trivancea end opqratioaa, aad fixqueptly erofJq y y 
himadf in that way. Tbe dliihra. aMOtprovemant ^ 
an, art than litUe ptacUaad in Scotland, indaoed Ugm 
to go to London in hia eightbenth year, and there to 
place himaelf under tbe tuitinn of a|Mtheiaatical iu* 
atrument-Bpalcer ; but he revainedbtUe ipore than 
a twelvmnonth, tbe infirm ataie of Jiis beaitb oom- 
pelliog hia return to the paternal roof., . 

In that ohortperiod, beameara to have il>ada,jn||| 
proficiency, 8ndcootiDued,aiter his return to Scqg||X 
to perfect jbimaelf in this fp't, both at heme andliair 
visiu to bis mother's rebitiona at Glaagotr, wWa U 
way hia wish toeatabliah himaelf. ‘3f*t pome 


lion being madcJiy thecorporationp, who ctytsidf^ 
him a$ an intrudw upon their pwilegea, the jPrqfhlenP 
of' thd College took hipi underAhw protectioo, wd 
aocommodated him. with an aportvent wd preigiaaii 
for carryiog on hia businaiiB wkhtt*'|)iiair preciapta, 
with the UUejnd office of JJCefAmafi^ /ntfrkwanf* 


with the title jnd office of J^Af^afieai InOrkmtnf* 
nuUer to tk» Vniverfitjii Thhl ti^.place in I7fi7, 
when he was tfienty-pue yeara of age, and itjaiiat 
be iafenedi that he had already giM intisfactory 
proofs of udeot to tbs eminent men no thaa adorn- 
4$ that seat of leamiof : of whom ia fuffiidant 
to meniioa \be nlmea of Bobeit SainKHi) Adam 
Smith, Dr BlMk,and of Pr D{aic„lhe Jfti^Mor of 
Natural PhilMophy. There JHr Watt applied 
ioualy to buaineaa, and in flM,feiK hitprviqs ii^$, 4 ts 
ca«earaa,aDdiliiiaalUtaUowed,cuHihratadtlM«B;afhKui 
talento which djatiogaished hie, iivf||(|tMrlife;;an 4 thmi 
a iaatiim friandsh^ was {otg/Kija^ tbe kiairad 
mioda oTpr Blaiw, and or Mr, aRerwards John, 
Bobison, tbona etudeot at the Uehwaity, epd neetly 
o/his,owirB 9 e. . 

He remained in die CeUi|MuntUnoai|,Umo hklMl 
year 1768.1^ be jmoM 
to his raenaage with hia. oooali^ lluiMwwia wW 
tjMdc place in th* jueiiner of jrw*. 

> The Steem.£ogian heiih^ aujaktotof 

ffimviuMetionJbetween M' Kchyi# and 
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Witt the former had suggested the possibilUy of ifs appli- 
cation to the movfig pf wheel ctfrioges. About the 
year 1761 olr l762f Mr Watt had trii^ iioM ^experi- 
ments bn the of steam io a Fapki’s ^digester, 
find had consfrtteted ahd worked with strong steam 
a Anall ihodelyconsiltfnepf an inserted syringe ; ^le 
bottom of the rod of which was loiaMid With a weighty . 
dTterbately admitting the iterin below ihe ptston, and 
telting It OT to tbe atmosi^ere. Obsettinj^ ibe imper- 
fpotfons of '^fllis eoDStroction, he soori diandotied it ; 
Mt 1the attetiiion iiecessary to he bestowed upon 
Ms baiinesf prevented hi| Yeconsittring it, until the 
winter of when he Was employed by the Pro- 

fasBor of Natural Philosophy to put in order a work- 
ing model of a steam-engine upon Newcomen’s con- 
struction. When he had repaired it and set it to 
work^ he found that the boiler, though large in 
proportion to the cylinder, was barely able to supply 
it with steam for a feiWatrokcs per minute, and tlMI 
a great quantity of injection watWf was requir^ 
though it wos but lightly loaded by the pump attach- 
ed to it. It soon occurred, that the cause lay in the 
little cylinder (two Inches diameter, six inches stroke), 
expoding a greater surface to condense the stoom 
than the cylinders of larger ehgines did, in proportion 
Id their respective cdtl^Gi. By shortening the co- 
lumn of water in the pump, less steam and leas injec- 
tion water were required, and the model worked at a 
proper sAeoJ. Thus the purpose for which it was 
put into nis hands was accomplished ; and with this 
mode of accounting for the defbet and this result, 
most artists would have been satished. Not so 
SWatt. lie had now become aware of a great 
nption of steam, and his curiosity was excited 
* more * accurate investigation of the causes, 
in which he proceeded m a truly philosophical man- 
ner. The cylinder of his small model beingof brass, 
he conceived that less steam would be conmSnsed by 
substituting cylinders of some material which would 
transmit heat more slowly. He made a larger model 
with a cylinder (six indies diameter, and one foot 
stroke) of wood, soaked in oil, and baked to dryness. 
He ascertained, from experiments made with bolters 
of various constructions, that the evaporation of boil- 
ing water is neither in proportion tcr'the evaporating 
surface, nor to the quantity of water, as had been 
suppoi^edi but to the heat that enters it ; and that tlm 
latter depended chiefly on the quantity of snrfaw 
exposed to the action of the fire. He likewise deter- 
mined the weight of coal required fbt the evapora- 
tion of any given quantity of water. Being convio- 
eed that there existed a great error in the statement 
which had been previously given of the bulk of water 
when converted into steamj he proceeded to examine 
^at fPoint by experiment; and discovered, that water, 
converted into steam of the hear of boiling water, 
was expanded to 1800 times its bulk: or, as a rule' 
for ready calculation, that a cubic inch of water pro- 
duced a cubic foot of steam. He constructed a 
Wflerto be Applied^' his modei^ which should show, 
by in8pecfion,the ouantHy of water evaporated, and, 
ConsewShtte; enable him to calculate the 

otitekm used in every stroke of the engincj. 
I^ls he'^AWw proved to be several times th6 fuff of 
the cyUoder, He also observed, that alintceinpts to 
improve the vaenum, by throwing in more injection 
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wafer, caused a disproportionate waste of sUam : and Watt, 
it occttnbd w Urn, ubat the cause of this was tins ' 
bttlibgstf waterte vacuo at very low hetm (n^centhr 
determihedrbyjDrtidlfeoA to |>e under lOfr); 

InsqUently, at greai^.lidatSt tbq injection watei* waa 
converted into steam in' the, cylinder, and resisted 
the descent of the Hi now perceived c|oar«^ 

g , that the great waste proceeded from its 

dog chiiled, and cond^nsra by the emdoess of the 
cylinder before it was'sulllciendy heated Co retain 
it in an elastic state ; and diat, to derive the |pmtest 
advantage, the cylinder should always be kept os hot 
as the steam that entered it, and that, whep toe steam 
was condensed, it should be coolid down to 100% or 
lower, in order to *make the Vacuum complete, Ear* 

)y in 1765, tlie fortunate thought occurred to him of 
accomplishing this, by condensing the steam in a se- 
parate vessel, exhavsted of air, and kept cool by fn- 
jection, between which and the cylinder a communi- 
cation waa to be opened evOry time sream was to 
be condensed, while the cylinder itself was to be 
kept constantly hot. No sooner had this occurred to 
him, than the means of eflecting it presented them* 
selves in rapid succession. These have been in a 
great measure already described in the Enepdo- 
padia. A model was constructed, and the expe-i 
fiments made with it, placed the correctness of the 
theory, and the advantages of the invention, beyond 
the reach of dbubt. 

In the course of these trials, he was much struck 
by the great heat communicated to the injection wa- 
ter by a small quantity^of steam, and proceeded by 
a very simple experknent to satisfy himself upon tl)at 
subject, when he discovered tliat water converted 
into steam will heat about six times its own weight of 
water at 47° or 48° to 212°. He mcntionedUliis ex- 
traordinary fact to Dr Black, who then explained 
to him hib doctrine of latent heat, to,»tbe support df 
which, Mr Watt had afterwards the satisfacnon of 
contributing his experiments. Fiomsome of these 
be was led to suppose the latent heat of steam to be 
above 1000°, but he afterwards considered 960^ a 
more accurate determination. From others, be de- 
duced the important conclusion, that the sum of ti^ 
latent and sensible heat of steam, at different temper- 
atures, js a constant quantity, the latent heat Increas- 
ing as the sensible heat diminibhes; or, in other 
words, that a given weight of water in the state of 


ever may be the bulk or density of the steam, 

. He also, at this time, ibade experiments upon the 
capacities of different bodies for heat, and upon the 
heats at which watey boils under various pressures ; 
from which be ascertained, that where the beaja 
proceeded in an arithmeiicaJ, the elasticities proceed- 
ed in a geometrical ratio, the curve of which bo 
laid down. Thesahe repeated some years after with 
more accuracy. ‘ 

We have been thus vsJBmfi id our details of the 
successive steps by whi» Mr WaUnroceeded to hit 
great improvement upon the principle of tlic steam- 
engine, in ordcriClb cbnvey some idea of the sagacity, 
ingenuity, and science, with whiqb he^conductefl 0m 
investigation. Our limits will oblige us to be more brief 
in our narrative of his subsequent improvements. 

Frpm this period (tbe e^ly part of 1765), bia mind 
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Walt, became very much engaged in eotitriv|pg the machU Whilst engaged upon this surveyi in the latter part Wait 
nery for executing his improvement upon a large of the year 1773f Mr Watt received the account of^ 
scale ; but the want of funds prevented* his ptthtnpt. tbedea^h of i^affectiona'le wife, leaving him a daiigh- 
ing it, until he was induced to address hilhself to Dr ter and a soiftT/' He appears soon after to hWe n^ade 

Roebuck, who had a short time before compfeted his up his mind' to adopt the ^vic^ of his friend Dr 

cstabliilTment of the Carron Ironworks^ ahd vmo» in ad- Small of Birmln^ifim^ artd the invitation of Mr Bdul- 
ditiort to hib known qualitiesbringenuity and enterprise. Ion, to settle in Sngfand. He had'ilecurcd his title 
wascpnsidcredto be posM^cdofample means of intro- to his Imj^roventenU Jbr saving Steam and Fuel in 
ducfhg the invention to me public. He agreed to enter Fire Knpnes, by patent, in the ybar 17^,r but all 
into the plan, upon havmg the proceeds of two* hopes of carrying them into eifect, by Wjte assistance 
thirejs of the invention assigned to him; and an engine of Dr Roebuck, being ‘ at "an end, he )^ad indueftd 
upon a large scale was then constructed by Mr Watt, that' gentleman*# agree, jR>r certain considerations, 
at Kinnei); near Borrowstounness, where the Doctor to transfer his share of the patent to Mr Boulton of 
then resided ; the trials made with which gave satis- Soho, near Birmingham — a gentleman equally distin- 

faction. But the introduction of the invention to the guished by his knowledge of the arts, and his enter- 

public was retarded, on the one hand, by the pccu* prising spirit, lyho had some years before established 
niary difficulties in which the Doctor became involv- his manufactory upon a scale as unrivalled for extent 
ed, by the failure of several of hisanultifarious under* and elegance, as for the variety and perfection of the 
takings ; and on the other, by the employment, which jl^cesses carried on. 

the rising reputation of Mr Watt, for knowledge and ’ In conjunction' with him an aj^lication was made 
skill in the line of a civil engineer, procured him. to Parliament for an extension of the term of the pa- 
Ile was employed, in 1 767, to make a survey for a tent, and an act prolonging it for twenty- five years wAs 
canal of junction between the rivers Forth and Clyde, obtained in the year 1773, when the business of mak- 
by what was called the Lomond passage, and attend* ing steam-engines was commenced by the firm 9f 
ed Parliament on. the part of the subscribers, where Boulton and Watt. 

tlie bill was lost. An offer was then made to him of Mr Watt now married for his second wife Mill 
undertaking the survey and estimate of an intended Macgri|!or, the daughter of an old friend, at Glas- 
canal from the Monkland Collcrics to Glasgow ; and gow, and devoted himself to the improvement of the 
these proving satisfactory, the ‘superintendence of details of the engine with a degree of application 
the execution was confided to him. This was and exertion not to be expected from his delicate 
quickly followed by hia employed by the Trus" and infirm state of health ; and he found in his part* 
tees for Fhheriti and Man^aciures in Scotland^ to ner a ascalous and able coadjutor, 
make a survey of a canal fVom Perth to Forfar, through Some engines for pumping water were soon 

Strathmore; and soon afterwards, by the ConimtV* upon a large scale, and the savings in fuel 
iion^s qf the Annexed Estates, to furnish a report raonstrated by repeated comparative trials to aihdlinlt 
and estimate of the relative advantages of opening a to three-fourths of the quantity consumed by those 
communication between the Firth of Clyde and the of the l^t construction before in use. A deputa- 
Westem Ocean, by means of a navigable canal across tion frofi^thc mining interest of Cornwall was sent 
the isthmus of Crinan,* or that of Tarbert. Business to ascertain the fact,. and their report led to the intro- 
of this description now crowded upon him ; and sur- duction of the improved engines into that county, to 
^cys, plans, and estimates, were successively under- which they have proved of such vast utility, 
taken by him for the harbours of Ayr, Port-Glksgow, The immediate application of the powders of steam 
and Greenock ; the deepening of the river Clyde ; the to giving a rotary motion to mills had formed an car- 
rendering navigable the rivers Forth and Devon, and ly object of Mr Watt's attention, and he had deeply; 
the water of Leven ; the making of a canal froiir considered the vWrious means of effecting this. - One 
Machriiianfsh bay to CampbelltoWn, and of another method of producing a continued movement in one 
between the Grand Canal and the harbour of Bor- j^rection was by a steam wheel, described in his 
rowstCunness ; the building of bridges at Hamiltok| (iatent of 1769. Various others of a similar kind 
and at Rutherglcn, &c. &C. Tn these surveys he suggested themselves to him, of some of which draw- 
made use of anew micrometer, and a machine for ings and models were made; but -the difficulty of 
drawing in perspective, which he Kadhivented to fa* rendering them steam and air-tight, khd the loss of 
cilitate his Operations. Our limits do not allow us power by friction, induced him to t'drm his thoughts 
to go into the 'd&taih of his Benorts, which are re- to the adaptation of the reciprocating motion to the 
mamble fbr their perspicuiity and accuracy, although production of a Continued regular rotary one. Tliis 
the work* of a self-taught engineer. The last and he accomplished by a series of improvement^', the 
greatest work upon which he was emplOjM was the exclusive property of which be secured bysuccessfve 
survey and estimate^ of the line of 1i cahal between patenU in the years 1781, 1782, 1?84, and 1785 ; in* 
Fort-William and Inverq|M, since executed by Mr eluding, among other inventions, the rotary motion 
TelCa^d. upon a larger oPla. than was at that time of the, sun and planet wheels, iyhe expansive prihd- 
undef the name the Caledonian Canal. pie, the double engHie;^tbe plrallel tnotlbn, 

• The Crinog. Canal was executed several years afterwardS;,'undcr the directibn of his^M^d^r 
with some variafioni. . ' / , • ^ 

f Mr Watt had or%inal(y intei^ed to derive the rotary motion from the working beam'; by means of a 
connecting rod andtnwk; but the irorikmiih employed to make' the model cobimanfeaced it tb A hej|^boitt(* 
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smokeless furnace. The application of the centrifu- 
'gal regulating force of /Ae governor gave the finish- 
ing stroke to the machine* 

The invention of the separate condenser^ and the 
contrivances necessary to give it full effect^ would 
alone have established the fame of Mr Watt; but 
when to these arc added the various inventions call- 
ed forth to perfect ins rotative engines, we are im- 
pressed by a union of philosophical research, of phy- 
sical skill, and of mechanical ingenuity, which has, 
we believe, no parallel in modern times. 

The perfection thus given to the rotative engine 
soon led to its general application for imparting mo- 
tion to almost every species of mill-work and machi- 
nery ; and gave an impulse, unexampled in the histo- 
ry of inventions, to the extension of our manufactures, 
population, and wealth. 

Nor were Mr Watt's inventive powers confined to 
the steam-engine. The necessity of preserving accu- 
rate copies of his various drawings and of his letters, 
containing long and important calculations ; and the 
dchire of avoiding that labour himself, which he did 
not think it right to entrust to others, led him, in the 
year 1780, to contrive a copying apparatus, the ex- 
clusive property in which he secured by Letters Pa- 
tent, and commenced the manufactory of them in 
partncrsliip with Mr Poulton, and his friend, Mr 
Keir, under the firm of Janies Watt and Company ; 

contrivance of great simplicity, and of which he 
reaped an ample benefit in the time, labour, and ex- 
pence it saved to himself, to say nothing of its advan- 
tages to the public. 

In the winter of 178^-5, he put up an appara- 
tus for heating the room in which he drew and wrote 
by means of steam. The possibility of doing this 
we find suggested by Colonel Cooke in the Philoso- 
pkical Transactions for 174-5; but we know not whe- 
ther this was known to Mr Watt when he made this 
first practical attempt, from which he deduced pro- 
imrtions of surface, iSce., which afterwards served to 
guide his firm in the introduction of the process in 
larger buildings. 

("hemical studies engaged much of his attention 
during his busiest time, and at the very period when 
he was most engaged in perfecting his rotative en- 
gines, and in managing a business becoiue consider- 
able, and, from its novelty, requiring close atten- 
tion, he entered deeply into the investigations then 
in progress relative to the constitution and properties 
of the different gases. Early in 1783, he was Jed, by 
tlic experiments of his friend and neighbour. Dr 
Priestley, to the important conclusion, that water is 
a compound of dephlogisticatcd and infiammablc airs 
(as they were then called) deprived of their latent or 
elementary heat, and he was the first to make known 
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this theory. T}ii8 was done in a letter to Dr Priest- 
ley, dated the 28th April 1783, in which he states ' * . 
the Doctor's experiments to have come in aid of 
some prior notions of his own, and supports his 
conclusions by original experiments. That letter 
Dr Priestley received in London ; and, after show- 
ing it to several members of the Royal Society, 
he delivered it to Sir Joseph Banks, with a request 
that it might be read at some of the public meetings 
of the Society ; but before that could be complied 
with, Mr VV'atl, having heard of some new experi- 
ments made by Dr Priestley, begged that the rcad- 
ing might be delayed. Those new experiments 
soon afterwards proved to have been delusive, and 
Mr Watt sent a revised edition of his letter to Mr De 
Luc on the 26'th November of the same year, which 
was not read to the Society until the 29th April 
178'!*, and appears in the Philosophical Transactions 
for that year, under the title of Thoughts on the Con- 
stituent Parts of IVatcr and of Dcp/Uo^i^iicated Air, 

Mithan Account oj some K^eperiments upon that Subject » 

In the inteiim, on the I5th January J7Si>, a paper 
by Mr Cavendish had been read, containing his Kx- 
pcritnenls on the Combastion of the Dephlogisticatcd 
and Injlammable Airs^ and drawing the same infer- 
ence as Mr Watt; with this difference only, that 
he did not admit elementary heat into his explana- 
tion. ilc refers in it to his knowledge of Mr Watt's 
paper, and states his own cxperiirfents to have been 
made in 1781, and mentioned to Dr Priestley; but 
he does not say at what period he formed his con- 
clusions ; he only inenrions that a friend of his had 
given some account of his experiments in the sum- 
mer of 1783 to Mr Lavoisier, us well as of the 
conclusion drawn from them. It is quite certain, 
that Mr Watt had never heard of them; and Dr 
Blagdcn has stated, that he mentioned at Paris the 
opinions of both the EngIi^h ph^losopher^, which 
were not admitted without liesiuiion, nor until the 
French chemists had satisfied themselves by experi- 
ments of their own. * 

Mr Watt also lias the merit of being the first per- 
son to introduce into this country, and to carry into 
effect, on a practical scale, in any country, the 
bleaching of linens and cottons by oxymuriatio acid, 
the invention of his friend, Mr Bcrthollet. That 
gentleman had communicated his invention to Mr 
Watt at Paris in the winter of l78()-7, whither lie 
had proceeded with Mr Boulton at the instance of - 
the French government, to suggest improvements in 
the mode of raising water at Marly, .uid his mind 
was iuslantiy alive to the extensive application of 
which it admitted, lie advised Mr BertholJet to se- 
cure the property by an English patent ; but that he 
declined, and lull his friend to make such use of it 


ing manufacturer, who took out a patent for it. This stimulated Mr Watt to the invention of other means 
of effecting the same object, of which five are described in his patent of 1781. He afterwards used the 
crank, which was indeed his own, when he saw occasion, in defiance of the patentee, who never troubled him. 

* Tliare is a confusion of dates in tlic accounts of this affair. Mr Watt's letter to Mr De Luc in the 
Philosophical 2'ransactions appears dated 26th November 1784-, which is evidently an error of the press. 
Mr Cavendish, in his letter, read 15th January 1784, speaks of Mr Watt's paper ** as lately read beibre the 
Society/’ whereas the paper itself purports to have been read on the 29th April 1784. This we cannot ex- 
plain. 

vox*. yi . PART II. ^ ® 
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as he thought proper. He^ in consequence, cornmu- 
^ iiicatcd it to his father indaw, Mr Maegrigor, and 
gave directions for the construction of the proper 
vessels and machinery ; and soon aller himself su« 
perintended the first trials at his bleachfield near 
Glasgow, whicii proved eminently successful. 

Some years after this, Mr Wall was led, by the ill- 
ness ot‘ the daughter, and some apprehensions enter- 
tained for the son, who were the issue of his second 
marriage, to consider the subject of the medical ap- 
plication of the factitious airs, and to contrive va- 
rious apparatuses for that purpose, which were de- 
scribed by himself, in his friend Dr Beddoes's publi- 
cations on Pneumatic Medicine* 

We have not space to particularize other improre- 
ments introduced by Mr Watt, or at his suggestion, 
into various arts ; for there were few arts with the 
details of which he was not intimately acquainted, 
and to the practical professors of which he was not 
able and willing to impart information. We shall 
only mention, that, before he left Glasgow to settle 
in England, he had assisted some of his friends in 
the establishment of a pottery there, to the success 
of which his experiments and advice had greatly con- 
tributed, and in which he afterwards continued a 
partner. At a later period, he occupied himself 
much upon a composition, having the transparency, 
and nearly the hardness of marble, from which he 
made many casts. This promoted, if it did not 
create a taste for sculpture and statuary, and led to 
his employing himself, during the last years of his 
life, in the contrivance of a machine for multiplying 
busts and other carved work, which he left in a very 
forward state. 

Mr Watt did not escape the common lot of emi- 
nent men, that of meeting with pirates of his inven- 
tions, and detractors from his merit. The latter, 
indet^f were but few, and their efforts transitory; 
but the former were numerous, and in proportion to 
the benefits expected to arise from an evasion of the 
patent dues claimed by Boulton and Watt ; though 
these were established upon the liberal footing of re- 
ceiving only one- third of the savings of fuel com- 
pared with the best steam-engines previously in use. 
In consequence, the attention both of Mr Watt and 
of Mr Boulton was greatly occupied, from the year 
1792 to the year 1799$ in defending their patent 
riglits against numerous invaders, the principal of 
whom were supported by a portion of the mining in- 
terest of Cornwall, although the respectable part of 
it refused to concur in their messures. The admis- 
sion of their respective sons into the partnership, in 
1794‘, infused vigour Into their proceedings ; and, af- 
ter repeated verdicts, establishing the novelty and 
utility of Mr Watt's inventions, the validity of his 
claim was finally confirmed in the year 1799 by the 
unanimous decision of all the Judges of the Court of 
King's Bench. 

la 1800, upon the expiration of the act of Parlia- 
BWiDt passed in his favour, he withdrew from busi- 
BCss, resigning his shares to his two sons ; of whom 
the youngest, Mr Gregory AVatt, died soon after, 
having given splendid proofs of literary and philoso- 
phical talents, and left a durable record of the latter, 
in his paper On Basalt in the Philutophical 2'rans^ 
actions. Mr Watt continued to the close of life 
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to interest himself in the pursuits of his former Watt, 
associates, and to maintain an uninterrupted friend- ' 
ship with Mr Boulton, whom he survived several years. 

On two occasions afterwards, in 1811 and J812, 
he gave proofs of the undiminished powers of his 
mind in his former profession. In the one instance, 
he was induced, by his grateful recollections of his 
residence in Glasgow, to assist the proprietors of 
the water- works there with u plan for supplying the 
town with better water, by means of a suction pipe, 
with flexible joints, laid across the bottom of the 
Clyde, accompanied with instructions for insuring 
the supply of water on the opposite side; a plan 
which answered completely, and for which the pro- 
prietors presented him with a handsome memoriul of 
their gratitude. In the other instance, he was pre- 
vailed upon by the earnest solicitation of the Lords 
Commissioners of the Admiralty, to attend a deputa- 
tion of the Navy Board, and to give with his friend. 

Captain lluddart, and Mr J. Jessop, an opinion up- 
on the works Jicn carrying on at Sheerness Dock- 
yard, and the farther ones projected by Messrs Ren- 
nie and Whidby ; on which occasion, he no less gra- 
tified the gentlemen associated with him, by the 
clearness of his general views, than by his knowledge 
of the details, and received the thanks of the Admi- 
ralty. 

Mr Watt, also, at a still later period, in 1814, 
yielded to the wishes of his friends in undertaking a 
revision of IVofessor Robison's articles on Stxam 
and Steam-Engines in the Encycloptedia Britanni- 
ca; and enriched them with valuable notes, containing 
his own experimenti^ upon steam, and a short his- 
tory of his principal improvements upon the engine 
itself. 

His originally infirm health had been subjected to 
severe trials by the great exertions of his mind, dur- 
ing the period of carrying into execution his im- 
provements on the steam-engine, and had with diffi- 
culty resisted the cares and anxieties attending up- 
on business, and those created by the subtleties of 
the law, dui;ing the protracted proceedings of seven 
long years. There appears to have been an organic 
defect in his digestion, and its effects were intensely 
severe sick headachs ; but, by continual temperance 
and good management of his constitution, which be 
treated with much medical skill, it improved as 
he advanced in years ; and with faculties little im- 
paired he reached his 84th year, when, after a short 
illness, rather of de;^'iy than of pain, he expired 
in the bosom of his Ainily at his house at Heathfield, 
in the county of Stafford, on the 25th August 1819. 

His remains are deposited in the chancel of the ad- 
joining parochial church of Handsworth, near those 
of Mr Boulton. An excellent bust had been made 
of him, some years before his death, by Mr Chan- 
try, and a statue is now nearly finished by the same 
great artist ; intendeoby filial piety to be placed up- 
on his* tomb, and to convey to distant ages a faitbnil 
representation of those features In which the lines of 
intense thought were blended with the mild expres- 
sion of benevolence. 

Mr Watt was elected a member of the Royal So- 
ciety of Edinburgh in 1784; of the Royal Society of 
London in 1785; and a corresponding member of 
the Batavian Society In 1787- In IS^, the hono* 
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Watt, rary degree of Doctor of Laws w|is conferred power to which limits can be assigned^ completed Watt. 

' upon him by the spontaneoua and unanimous vote the dominion of mind over the most refractory qua- ' 
of the Senate of the University of Glasgow ; and lities of matter/ and laid a sure foundation for all 
in 1808 , he was elected first a corresponding, and those future miracles of mechanic power which are 
afterwards a foreign member of tiie Institute of to aid and reward the labours of after generations. 

France. It is to the genius of one man, too, that all this is 

In this brief narrative of his long, busy, and useful mainly owing ; and certainly no man ever before be- 
life, wo have endeavoured to confine ourselves to a stowed such a gift on liis kind. The blessing is not 
statement of the principal facts, and shall now add only universal, but unbounded and the fabled 
the Character drawn up, soon after his death, by a inventors of the plough and the loom, who were 
distinguished writer, who knew him well, and enjoy- deified by the erring gratitude of their rude con- 
ed a large portion of his esteem. temporaries, conferred less important benefits on 

mankind than the inventor of our present steam- 
" It is with pain that we find ourselves called upon, engine. 

80 8 uon after the. loss of Mr Playfair, to record This will be the fame of Watt with future genera- 
the decease of another of our illustrious country- tions ; and it is sufficient for his race and his country, 
men, and one to whom mankind has been still But to those to whom he more immediately belonged, 
more largely indebted— Mr James Watt, the great who lived in his society, and enjoyed his conversa- 
improver of the steam-engine. tion, it is not perhaps the character in which he will 

** This name fortunately needs no commemoration be most frequently recalled— 4 nost deeply lamented 
of ours ; for he that bore it survived to sec it crown- —or even most highly admired. Independently of 
cd with undisputed and unenvied honours ; and many his great attainments in mechanics, Mr Watt was an 
generations will probably pass away before it shall extraordinary, and in many respects a wonderful man. 
have ‘ gathered all its fame.' We have said that Perhaps no individual in his age possessed so much 
Mr Wait was the great improver of the stcam-engino ; and such varied and exact information, >—Jiad read so 
but, in truth, as to all that is admirable in its struc- much,' or remembered what he had read so accurate- 
ture, or vast in its utility, he should rather be dc- ly and well. He had infinite quickness of apprehen- 
scrihed as its inventor. It was by his inventions aion, a prodigious memory, and a certain rectifying 
that its action was so regulated us to make it capa- and methodising power of understanding, which ex- 
ble of being applied to the finest and most delicate tracted something precious out of ail that was pre- 
manufactures, and its power so increased as to set sented to it. His stores of miscellaneous knowledge 
weight and solidity at defiance. By his admirable were immense,— and yet less astonishing than the 
contrivances, it has become a thing stupendous alike command he had at all times over them. It seemed 
for its force and its flexibility, — for tiie prodigious as if every subject that was casually started in con- 
power which it can exert, and the ease, and preci- versation with him, had been that which he had been 
sion, and ductility, with which it cun be varied, dis- last occupied in studying and exhausting such was 
tributed, and applied. The trunk of an elephant the copiousness, the precision, and the admirable 
that can pick up a pin or rend an oak is as nothing clearness of the information which be poured out up- 
to it. It can engrave a seal, and crush masses of on it witliout effort or hesitation. Nor was this 
obdurate metal like wax before it, — draw out, with- promptitude and compass of knowledge confined in 
out breaking, a thread as fine as gossamer, and lift n any degree to the studies connected with his ordinary 
ship of war like a bauble in the air. It can em- pursuits. That he should have been minutely and 
broider muslin and forge anchors, — cut steel into extensively skilled in chemistry and the arts, and in 
ribbands, and impel loaded vessels against the fury most of the branches of physical science, might per- 
of the winds and waves. have been conjectured ; but it could not have 

It would be difficult to estimate the value of the been inferred from his usual occupations, and proba- 
benefits which these inventions have conferred upon bly is not generally known, that he was curiously 
the country. There is no branch of industry that learned in many branches of antiquity, metaphysics, 
has not been indebted to them ; and in all the most medicine, and etymology, and perfectly at home in 
material, they have not only widened most magnifi- all the deuils of architecture, music, and law. He * 
ccntly the field of its exertions, but multiplied a was well acquainted, too, with most of the mo- 
thousandfold the amount of its productions. It is dern languages — and familiar with their most re- 
our improved steam-engine that has fought the bat- cent literature. Nor was it at all extraordinary 
lies of Europe, and exalted and sustained, through to hear the great ineclisnician and engineer de- 
tlie late tremendous contest, the political greatness of tailing and expounding, for hours together, the me- 
our land. It is the same great power which now taphysical theories of the German logicians, or cri- 
cnables us to pay the interest of our debt, and to licising the measures or the matter of the German 
maintain the arduous itruggU in which we are still poetry. , . . 

engaged, with the skill and capital of countries less His astonishing memory was aided, no doubt, in a 
oppressed with taxation. But these are poor and great measure, by a still higher and rarer faculty- 
narrow views of its importance. It has increased in- by bis power of digesting and arranging in its proper 
definitely the mass of human comforts and enjoy- place oil the information he received, and of casting 
meats and rendered cheap and accessible all over aside and rejecting, as it were instinctively, whatever 
the world the materials of wealth and prosperity. It was worthless or immaterial. Every conception that 
has armed the feeble hand of man, in short, with a was suggested to his mind seemed instantly to take 
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Wiiii. iu place among its other rich furniture, and to be he delivered with the same grave brow and the same WaM. 
condensed into the smallest and most convenient calm smile playing soberly on bislips. There was 
form. He never appeared, therefore, to be at all en- nothing of effort, indeed, or impatience, any more 
cumbered or perplexed with the verbiage of the dull than of pride or levity, in his demeanour ; and there 
books he perused, or the idle talk to w'hich he listen- was a finer expression of reposing strength, and mild 
cd ; but to have at once extracted, by a kind of in- self-possession in his manner, than we ever recollect 

tellectiml alchemy, all that was worthy of attention, to have met with in any other person. He had in 

and to have reduced it for his own use, to its true his character the utmost abhorrence for all sorts of 

value and to its simplest form. And thus it often forwardness, parade, and pretension ; and, indeed, 
happened that a great deal more was learned from never failed to put all such impostors out of coiinte- 
his brief and vigorous account of the theories and nance, by the manly plainness and honest intrepidi- 
arguments of tedious writers, than an ordinary stu- ty of his language and deportment, 

dent could ever have derived from the most faithful « In his temper and dispositions he was not onfy 
study of the originals, — and that errors and absurdi- kind and affectionate, but generous, and considerate 

tics became manifest from the mere clearness and of the feelings of all around him» and gave the most 

plainness of his statement of them, which might have liberal assistance and encouragement to all young 

deluded and perplexed most of his hearers without persons who showed any indications of talent, or ap- 
that invaluable assistance. plied to him for patronage or advice. His health, 

** It is needless to say, that, with tliosevast resour- which was delicate from his youth upwards, seemed 

ces, his conversation was at all times rich and instruc- to become firmer as he advanced in years ; and he 

tivc in no ordinary degree ; but it was, if possible, preserved, up almost to the last moment of his cxist- 

slill more pleasing than wise, and had all the charms ence, not only the foil command of his extraordi- 

of familiarity, with all the substantial treasures of nary intellect, but all the alacrity of spirit, and the 
knowledge- No man could be more social in his social gaiety which had illuminated his happiest 
spirit, less assuming or fastidious in his manners, or days. His friends in this part of the country never 
more kind and indulgent towards all who approach- saw him more full of intellectual vigour and collo- 
cd him. lie rather liked to talk, — at least In his quial animation,— -never more delightful or more in- 
latcr years; but though he took a considerable share structivc than in his last visit to Scotland in autumn 
of the conversation, he rarely suggested the topics on 1817. Indeed, it was after that time that he applied 
which it was to turn, but readily and quietly took up himself, with all the ardour of early life, to tlie in- 
wliatcver was presented by those around him, and vention of a machine for mechanically copying all 
astonished the idle and barren propounders of an or- sorts of sculpture and statuary, — and distributed 
dinary theme, by the treasures which he drew from among his friends some of its earliest performances, 
the mine they had unconsciously opened. He ge- as the productions of a young artist just entering on 
ncrally seemed, indeed, to have no choice or predi- his 83d year. 

lection for one subject of discourse rather than ** This happy and useful life came at last to a gentle 

another ; but allowed his mind, like a great cyclo- close. He had suffered some inconvenience through 

pa'dia, to be opened at any letter bis associates the summer; but was not seriously indisposed till 
might choose to turn up, and only endeavoured to within a few weeks from his death. He then became 
select from his inexhaustible stores what might be perfectly aware of the event which was approaching ; 
best adapted to the taste of his present hearers. As and with his usual tranquillity and benevolence of 
to their capacity he gave himself no trouble ; and, nature, seemed only anxious to point out to the 
indeed, such was his singular talent for making all friends around him the many sources of consolation 
things plain, clear, and intelligible, that scarcely any which were afforded by the circumstance^ under 
one could he aware of such a deficiency in his pre- which it was about to take place. He expressed his 
scnce. 11 is talk, too, though overflowing with infor- sincere gratitude to Providence for the length of day^ 
mation, had no resemblance to lecturing or solemn with which he had been blessed, and his exemptioH 
discoursing, but, on the contrary, was full of collo- from roost of the infirmities of age, as well as for the 

quial spirit and pleasantry. He had a certain quiet calm and cheerful evening of life that he had been 

and grave humour, which ran through most of his permitted to enjoy, afler the honourable labours of 
conversation, and a vein of temperate jocularity, the day had been concluded. And thus, full of years 
w'hich gave infinite zest and effect to the condensed and honours, in all calmness and tranquillity, he 
and inexliaustible information, which formed its main yielded up his soul, without pang or struggle,— and 
staple and characteristic. There was a little air of passed from the bosom of his family to that of his 
afTeclcd tcstincss, and a tone of pretended rebuke God! 

and contradiction, with which he used to address his ** He was twice married, but has left no issue but 

younger friends, tliat was always felt by them as an one son, long associated with him in his business and 

endearing mark of his kindness and familiarity, — studies, and two grandchildren by a daughter who 
and prized accordingly, far beyond all the solemn predeceased him. He was a Fellow of the Itoyal So- 
compliments that ever proceeded from the lips of au- cietics both of London and Edinburgh, and one of 
thority. His voice was deep and powerful, — ^though the few Englishmen who were elected members of 
he commonly spoke in a low and somewhat monoto- the National Institute of France. All men of learn- 
nous tone, which liarmonised admirably with the ing and science were his cordial friends ; and such 

weight and brevity of his observations, and set off to was the influence of his mild character and perfect 

tlic greatest advantage the pleasant anecdotes which fairness and liberality, even upon the pretenders to 

II 
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w»u these accomplishmcnta, that he lived to disarm even WEAVING BY POWER. See the Article Weight* md 
II envy itself, and died, we verily believe, without a Cotton-Manufactuju, in this Sup/t/emen/, Vol. III. Me«wi^ 
single enemy.’'* P-400. * 
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T'me bill for ascertaining and establishing Unifor- 
mity of Weights and Measures, which passed the 
Imperial House of Commons in the Session of 182*^, 
not having been carried through the House of Lords, 
the subject has less immediate interest at the present 
moment than there has been every reason to suppose, 
for a few years past, that it would by this time have ac- 
quired. But there is little doubt that the discussion 
will be revived cither in the Upper or the Lower House 
of Parliament before many more months have elapsed; 
and it seems to be highly improbable that any insu- 
perable difficulties should stand in the way of its ul- 
timate success. This presumption is founded on no 
hasty view of the subject in question, but upon a la^ 
borious and somewhat painful examination of the 
historical progress of the measures which have been 
taken respecting it, and especially of the laws of 
England respecting uniformity of practice in differ- 
ent parts of the country; a uniformity which, though 
generally esteemed by all governments a thing to be 
encouraged and enforced, has often proved to be no 
more subjected to the controul of legislative enact- 
ment, than the introduction of a uniformity of lan- 
guage and a grammatical accuracy of speech would 
be fbund in every part of an extensive empire. 

Augustus is said to have endeavoured in vain 
to force a new Latin word into the language of 
ancient Rome ; the Erench, on the other hand, after 
all their labours to recommend a uniform system of 
measures, have ended in such a complication, that 
for the most simple purposes of practical mechanics 
and civil life, it is become usual to carry in the 
pocket a little ruler, in the form of a triangular 
prism, one of the sides containing the old establish- 
ed lines and inches of the royal foot, a second the 
millimetres, centimetres, and decimetres of the revo- 
lutionary school, and the third the new ultraroyal 
combination of the Jacobin measure, with the royal 
division, the inches consisting each of the 3()th 
part of a metre, or the four millionth of a degree of 
the meridian of the earth. If such occurrences as 
these be calmly considered, they will make us more 
disposed to diminish than to increase the number of 
penal statutes intended to compel the inhabitants of 
the different parts of a country to study their own 
convenience conjointly with that of their neighbour, 
and to spare themselves the necessity of a few arith- 
metical operations in the course of every market 
day • and wc shall feel that it is more incumbent on 
a wise government to endeavour to facilitate both 
the attainment of correct and uniform standards of 
legal existing measures of all kinds, and the ready 
understanding of all the provincial and local terms 


applied to measures, either regular or irregular, by 
the multiplication of glossaries and tables for the 
correct deBnition and comparison of such terms* 

Measures have apparently always been derived, in 
the first instance, from some part of the human per- 
son ; a foot, a pace, a fathom, the orgyia or stretch 
of the arms, a cubit, a palm, and a finger ; these 
have probably all been used in the earlier states of 
society by each individual from the magnitude of his 
own person ; and afterwards a standard measure has 
been established by authority from the real or sup- 
posed magnitude of the person of some king or hero, 
in order for the attainment of more perfect uniformi- 
ty in practice ; though it is said, that in some parts 
of the East the Arabs still measure the cubits of their 
cloth by the fore arm, with the addition of the 
breadth of the other band, which serves to mark the 
end of the measure, as the thumb which was former- 
ly added at the end of the yard by the English 
clothiers. It ought not, ]R)wcver, to be forgotten, 
that any one of these terms possesses an advantage, 
for popular use and for the convenience of future 
ages and of remote countries, which would be lost 
by the introduction of any more arbitrary measure- 
ment; thus a hand'ir breadth, or a foot, is always 
sufficiently understood, without any definition, to en- 
able us to form to ourselves a tolerable accurate pic- 
ture of the magnitude intended to be described ; and 
there is scarcely an inscance of the caprice of deno- 
mination having ever extended so far as to make the 
measure called a foot in any country so small as half 
a natural foot, or so great as two feet of an ordinary 
person, and certainly not of its amounting to three 
ordinary feet; while a metre, even to those who 
know that the word implies a measure, might as well 
have meant a mile, or an inch, or a quart, as a length 
somewhat greater than a yard. 

The idea of accurately verifying the standard of a 
country by any other means, than that of a compa- 
rison with some actually existing original, can scarce* 
ly have occurred, except in a very advanced period 
of the progress of civilisation. It was indeed enact- 
ed, in the time of our Henry the Third, that an 
ounce should be the weiglit of CIO dry grains of 
wheat taken from the middle of the ear, that a pound 
should be twelve ounces, a gallon of wine eight 
pounds, and eight gallons of wine a bushel of Lon- 
don ; but this seems rather a direction for making a 
single standard than a mode intended for the conti- 
nual verification of the standard in case of any mi- 
nute uncertainty. Again, in a statute of Henry the 
Seventh, a gallon of corn was mentioned as contain- 
ing eight pounds of wheat : and this may, perhaps. 


• -Tha FARnr ha. received this article from a quarter which entitles him to state, with the utmost Mn- 

to? rJzrrLc«»» ,t m, w«u Th. wito. .«h .h«h 

it so properly conclades is known to have been written by Mr Jeffrey. 
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Weight? and serve to explain the origin oCthe two different gal- 
Measures. |on8. But the substitution of an original ataiidardf 
^ derived from an object of definite magnitude, exte- 
rior to the human person, seems to have been reserv- 
ed for the days of the French Kevolution, though it 
has since been adopted, in an improved form, by the 
introduction of a foot equal to of the pendulum 
vibrating seconds as a representative of the custom- 
ary foot of the kingdom of Denmark. (Journal It L 
Astr> Co//. N. V.) 

The Royal Society, under the presidency of Mr 
Folkes, made some very accurate comparisons of the 
English, and French, and old Roman standards, 
which are recorded in the Philosophical TransacUons 
for 17S6, 1742, and 174:1 ; and George Graham, the 
watchmaker, determined, at the same time, the cor- 
rect length of the pendulum vibrating seconds to be 
89.130 inches, but the standard, with which he com- 
pared it, reejuiring some reduction, it was afterwards 
ascertained, that the length, as derived from these 
ex[)eriment8, ought to liave been more nearly 39.14 
inches. 

A Committee of the House of Commons was ap- 
pointed in 1 758, of which Lord Carysfort was chair- 
man ; their Report contains some important informa- 
tion respecting the standards then in use. They 
found that the customary nle and beer gallon cf the 
Excise was estimated at 282 cubical inches, while 
the legal wine gallon of the Exchequer was comput- 
ed at only 231$ though the only existing standard of 
the wine gallon, in 16S8, which was kept at Guild- 
hall, contained no more than 224 cubical inches ; 
they suggested the adoption of*this smaller gallon for 
the legal standard, perhaps as being more favourable 
to the revenue, though the gallon of 231 inches had 
been previously legalised by Che act of the fifth of 
Queen Anne ; and they employed the well known 
Air Bird to prepare two standards, which were to be 
exact copies of that which was made by Graham for 
the Royal Society in 1742, from a very careful com- 
parison of the various yards and ells of Henry the 
Seventh and Elizabeth, which were kept in the Ex- 
chequer. One of these copies was marked Stand- 
ard Yard, 1758,” and was presented by the Commit- 
tee to the House with the intention that it should 
be adopted as the legal standard; the other was 
made with cheeks,” for common use, and proposed 
to be kept in the Exchequer. 

A subsequent Report of a Committee, appointed in 
1759, consists principally of proposals for some le- 
gislative regulations, tending to facilitate the equal- 
isation of weights and measures by the establish- 
ment of proper methods of chocking and authorising 
the standards to be employed. In 1763, two bills 
were brought into the House of Commons by Lord 
Carysfort, in conformity with the reports of the Com- 
mittees ; but, from some accidental circumstances, 
they were not passed into laws. 

Another Committee was appointed in 1790; but 
no minutes of their proceedings have been recorded. 
1^814, however, a very important Report was pre- 
to the House by a new Committee, who had 
cHred upon Dr W. Hyde Wollaston and Professor 
Playfair for their opinions on the subject ; and it was 
principally in consequence of these examinations 
that the Committee stated that the length of the pen- 


dulum vibrating seconds had been ascertained to 
39.13047 inches, and that the metre of platina mea- 
sured, at the temperature of 55^ 39.3828 English 
inches, representing, at 32"^, the ten millionth part of 
the quadrant of the meridian ; they remarked, with 
great truth, that, although in theory, the original 
standard of weight is best derived from the measure 
of capacity, yet, in common practice, it will general- 
ly be found more convenient to reverse this order ; 
and they recommended, upon the suggestion of Dr 
Wollaston, that a gallon, containing ten pounds of 
pure water, should be adopted as a substitute for the 
ale and corn gallons, which had become difierent ra- 
ther from accident than from any direct legislative 
authority, containing the one a little more than ten 
pounds, the other a little less, though the standards 
of the latter were extremely discordant among them- 
selves. It seems to have been intended to abolish the 
wine gallon, which is also that of the apothecaries ; 
though it was recommended to retain the use of the 
Troy Weight of the goldsmiths employed also by the 
apothecaries. It had before been observed, that 
twelve wine gallons of distilled water weighed exact- 
ly 100 pounds Avoirdupois; but Dr Wollaston's 
proposal, to make an ale gallon of exactly ten pounds, 
afforded a greater facility in the operation of adjust- 
ing liie measure, since it is not very easy to divide 
100 pounds into twelve equal parts, with the weights 
in common use. 

Some very important experiments on weights and 
measures had been made, a little before the date of 
this Committee, by 8ir George ^huckburgli Evelyn, 
who had published an elaborate paper on the subject 
in the Philosophical Transactions for 1798; and by 
the ingenious Mr Whitehurst, nho obtained the 
length of the pendulum by measuring the difference 
of two lengths affording vibrations of different fre- 
quency. There were still some minute discordan- 
cies between the various measurements whicli appear- 
ed to be of the highest authority ; and some particu- 
lars in the Report of the Committee of 1814 are ma- 
nifestly erroneous i thus the weight of a cubic foot 
of water is stated, from a mistake in computation, to 
be 1000 ounces at 56 of Fahrenheit, whijp, in 
fact, it is less than this even at 39'\ the maximum of 
density; and again, the customary length of the 
English foot, which has always been adjusted at the 
ordinary temperature of the atmosphere, and rather 
at that of the summer than of the winter, as, for ex- 
ample, in the great trigonometrical operations of Ge- 
neral Roy and bis successors, at 62^ of Fahrenheit, 
was, in the experiments, copied by the Committee 
from Pictet, compared with the French standard, 
which was intended to be employed at the freezing 
point of water, without any correction for this diver- 
sity ; though Dr Young had long before pointed 
out the omission both in the Journals qf the Royal 
Institution and elsewhere, and had computed the true 
length of the metre according to these operations of 
Professor Pictet, confirmed by some earlier ones of 
Bird, Maskelyne, and Lalande, to be 39.3710 Eng- 
lish inches, instead of 39.3828. 

In order, therefore, to remove any doubt which 
might still be reasonably entertained on the subject, 
Mr Davies Gilbert moved the House of Commons, 
ill the year 1816> to present an humble address to 
1 
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Weigliteandthe Prince Regent^ praying that he would give di- 
rection» that proper measures should be taken for 
' ascertaining the length of the pendulum vibrating 
seconds^ and for comparing the French and English 
standards with each other. In consequence of this ad« 
dress, the Astronomer Royal was in the first instance 
directed to perform the necessary operations ; and^ 
upon his asking for some further assistancei the Prc> 
sident and Council of the Royal Society were re- 
quested to appoint a Committee to cooperate with 
him. This Committee consisted, besides the Presi- 
dent and Secretaries, of the late Sir Charles Blagden, 
Mr^Gilbert, Dr Wollaston, Dr Young, Captain Kat- 
cr, General Mudge, Mr Brown, Mr Rennie, and Mr 
Troughton. They began by discussing the several 
modes of making the requisite experiments which oc- 
curred to the different members, and it was resolved, 
that as many of these methods, as were preferred by 
each of them, should be separately carried into exe- 
cution, in order to obtain collateral determinations 
of the required length. Mr Pond pursued the me- 
thod of the French astronomers, and obtained some 
very satisfactory results, with an apparatus such as 
they had employed ; Dr Young proposed a nmthod 
derived from that of Whitehurst, and very perfect in 
theory, but somewhat complicated, and which has ne- 
ver yet been practically executed ; Captain Kater 
invented, with great ingenuity, and employed, with 
great mechanical skill, an apparatus which does as 
much credit to his talents in the arrangement as to 
his perseverance in the experiments whicli he per- 
formed with it, and the accuracy of liis determina- 
tions has been fully appreciated by mathematicians 
and practical astronomers throughout the world ; and 
his operations have been and are still about to be re- 
peated by many observers in different countries. 
Captain Kater's apparatus has been fully described 
in the Article Pendulum of this Supplement; it 
owes no inconsiderable part of its advantage to the 
property subsequently demonstrated by Laplace, 
that, even if the opposite knife edges were consider- 
ably blunted and rounded off, supposing them to be 
equally affected, the distance between them would 
still afford the true measure of the length of the pen- 
dulum, without any further correction for the change 
of the axis of motion. It has also been demonstrat- 
ed in this country, by means of the experiments of 
Chladni on the elasticity of metals, that the tempo- 
rary change of form, depending on the compression 
of the steel edge, would be too inconsiderable to 
produce any sensible alteration of the length in 
question. 

The object of Dr Young s apparatus was, to ob- 
tain two or more fine lines, traced at different parts 
of a scale, which should exhibit between them a cer- 
tain determinate portion of the length of a pendulum 
vibrating seconds. He apprehended that the mcu- 
rate determination of the form and direction of the 
knife edges, and the measurement of the distance 
between any such edges, which was necessary in the 
method proposed by Prony, as well m in that whi^ 
was subsequently invented by Captain Kater, would 
require more skill and delicacy in the execution and 
the observation, than could be expected any 
common workman or experimenter; and though 
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Ctptain Kater, by hi* extreme care in corobatiog^i*^JJJ^ 
every source of error, has, in point of fact, apparent- 
ly obviated all these difficulties, yet it cannot be ex- 
pected that so rare a combination of qualifications 
should again be found, in case of a repetition of the 
experiments, and Dr Young's apparatus may still, at 
some future time, be employed with advantage, at 
least for a collateral check upon the results. 

The obstacles which prevented the completion of 
the observations which were made for sodm time 
with this apparatus at Greenwich, was the difficulty 
of obtaining a scapement so delicate as to count 
number of vibrations, without sensibly interfering 
with their frequency. A very ingenious clockmaker 
was employed to furnish a scapement, of which the 
intention was to strike the pendulum slightly and in- 
stantaneously at the lowest point of its 'vibration, and 
then to recoil from it, so that even a considerable 
impulse might have little or no effect in altering the 
rate of the pendulum ; but it was in fact observed, 
upon comparison with the clocks of the observatbry, 
that the vibrations in larger arcs were more frequent 
than those which were performed in smaller ; so that 
the scapement must have exerted a very consider- 
able influence on the time of every vibration. It 
was therefore found necessary to abandon this me- 
thod of making the experiment ; but there would be 
no difficulty in conducting it very satisfactorily by 
means of a journeyman clock, with a wooden or brass 
pendulum, capable of having its length altered, so 
as to become comparable with the vibrations of Dr 
Young's pendulum in its different states; and it 
might even be found sufficient to observe the pendu- 
lum, with the same scapement, so altered as not to 
give any impulse whatever, but merely to reckon the 
vibrations by means of the detent, during the spon- 
taneous vibrations of the pendulum, which, on ac- 
count of its great weight, would be continued for a 
considerable time in consequence of the first impulse, 
taking care that the detent should be struck exactly 
at the middle of the vibration, and that it should re- 
bound in some measure from the pendulum at the 
moment of contact. 

Before any attempt was made to introduce any le- 
gislative regulations upon the foundation of the va- 
rious scientific experiments, which had been so accu- 
rately and satisfactorily conducted, it was thought 
advisable by his Majesty’s Ministers that the subject 
at large should be submitted to the deliberate con- 
sideration of some competent persons, who might 
discuss it more minutely than could be done with 
convenience before a Committee of either House of 
Parliament; and that a commission should be ap- 
pointed for this purpose by a writ of the Privy Seal. 

The commissioners thus nominated in 1818 were 
the late Sir Joseph Banks, Sir George Clerk, Mr 
Davies Gilbert, Dr W. Hyde Wollaston, Dr Tho- 
mas Young, and Captain Henry Kater. Some fur- 
ther operations for the comparison of the existing 
standards of length were undertaken by Captain 
Kater ; Dr Wollaston examined some of the autho- 
rised measures of capacity, and Dr Young offered 
his services as secretary to the committee, with the 
assistance of a clerk who had studied the law, while 
Sir George Clerk and Mr Gilbert were employed in 
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'Wdghut and preparations for carrying into cITect, in their le- 
McaMires. g]g]gtive capacity, such regulations as the coromis- 
sioners at large might agree to propose. The first 
occupation of the clerk was to make copious extracts 
from the statutes at large, by means of which Dr 
Young drew up an abstract of the present stale of 
the laws relating to w'eiglita and measures, and after- 
wards to select from the Agricultural HeporU of the 
different counties such materials, as afforded a glos- 
sary of all the terms employed in any part of Great 
Hritain for denominating the irregular weights or 
measures, which have acquired a local currency in 
agricultural or other commercial transactions. 

Af^er this sketch of the previous history of the sub- 
ject, we may now proceed to extract from the lie* 
ports of the Commissioners, and from the bills found- 
ed on them, such statements as may either serve in 
the place of canons for the regulation of weights and 
measures in general, or as documents respecting the 
actual value of the various standards possessing the 
highest degree of authenticity ; and this article can- 
not be more properly concluded than by subjoining 
some further comparative tables of the standards of 
measures and weights adopted by difierent countries 
and at different periods. 

First Report . — " I. Upon a deliberate considera- 
tion of the whole of the system at present existing, 
wc are impressed with a sense of the great difficulty 
of effecting any radical changes, to so considerable 
an extent as might in some respects be desirable ; 
and wc, therefore, wish to proceed with great cau- 
tion, in tlio suggestions w^hich we shall venture to 
propose. 

II. With respect to the actual magnitude of the 
standards of length, it does not appear to us, that 
there can be any sufficient reason fur altering those 
which are at present generally employed. There is 
no practical advantage in having a quantity commen- 
aurable to any original quantity existing, or which may 
be imagined to exist, in nature, except as afibrding 
some little encouragement to its common adoption by 
neighbouring nations. But it is scarcely possible 
that the departure from a standard, once universally 
established in a great country, should not produce 
much more labour and inconvenience in its internal 
relations, than it could ever be expected to save in 
the operations of foreign commerce and correspond- 
ence, which always are, and always must be, con- 
ducted by persons to whom the difficulty of calcula- 
tion is comparatively inconsiderable, and who are 
alto remunerated for their trouble, cither by the pro- 
fits of their commercial concerns, or by the credit of 
their scientific acquirements. 

'Mil. The subdivisions of weights and measures 
at present employed in this country, appear to be far 
more convenient for practical purposes than the de- 
cimal scale, which might perhaps be preferred by 
some persons for making calculations with quantities 
already determined. But the power of expressing a 
thijrdf a fourth, and a sixth of a foot in inches, with* 

a fraction, is a peculiar advantage in the duodc- 
qf^l scale; and, for the operation of weighing and 
measuring capacities, the continual division by two 
renders it practicable to make up any given quantity. 


with the smallest possible number of standard weights Weightosiul 
or measures, and is far preferable in this respect to Meaau^ 
any decimal scale. Wc would therefore recommend, 
that all the multiples and subdivisions of the stand* 
qrd to be adopted should retain the same relative 
proportions to each other as are at present in gene- 
ral use. 

IV. The most authentic standards of length 
which arc now in existence being found, upon a mi- 
nute examination, to vary in a very slight degree 
from each other, although either of thorn might be 
preferred, without any difference that would become 
sensible in common cases ; we beg leave to rcc9m- 
mend, for the legal determination of the standard 
3 ’ard, that * which was employed by General Roy, in 
the measurement of a base on Hounslow Heath, as a 
foundation for the trigonometrical operations that 
have been carried on by the Ordnance througliout 
the country, and a duplicate of which will probably 
be laid down on a standard scale, by the Committee 
of the Royal Society appointed for assisting the As- 
tronomer Royal in the determination of the length 
of the pendulum the temperature being supposed 
to be 6^2 degrees of Fahrenheit, when the scale is 
employed. 

“ V. We propose also, upon the authority of the 
experiments made by the ('ommittee of the Royal 
Society, that it should be declared, for the purpose 
of identifying or recoveringtlie length of this stand- 
ard, in case that it should ever be lost or impaired, 
that the length of a pendulum vibrating seconds of 
mean solar time in London, on the level of the sea, 
and in a vacuum, is * 39.1372’ inches of this scale; 
and that the length of the metre employed in France, 
as the 10,000,000th part of the quadrantal arc of the 
meridian, has been found equal to < 39.3694<’ inches. 

VJ. The definitions of measures of capacity are 
obviously capable of being immediately deduced from 
their relations to measures of length ; but since the 
readiest practical method of ascerrainin|' the magni- 
tude of any measure of capacity is to weigh the quan- 
tity of water which it is capable of containing, it 
would, in our opinion, be advisable in this instance 
to invert the more natural order of proceeding, and 
to define the measures of capacity rather from the 
weight of the water they are capable of containing, 
than from their solid content in space. It will 
therefore be convenient to begin with the definition 
of the standard of weight, by declaring that * nino- 
tecn cubic inches of distilled water, at the tempera- 
ture of 50'’,* must weigh exactly ten ounces Troy, or 
4.800 grains ; and that 7000 such grains make a 
pound avoirdupois ; supposing, however, the cubic 
inches to relate to the measure of a portion of brass, 
adjusted by a standard scale of brass. This defini- 
tion is deduced from some very accurate experi- 
ments of the late Sir George Shuckburgh on the 
weights and measures of Great Britain ; but we pro- 
pose at a future period to repeat such of them as ap- 
pear to be the most important. 

VIJ. The definitions thus established arc not 
calculated to introduce any variation from the exist- 
ing standards of length and of weight, which may be 
considered as already sufficiently well ascertained. 
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^igliteand But, with respect to the measure of uapacfejr^ it a(H 
MfluuMt. /Zcpor/ contained in the Appendix 

^ (A), that the legal standards of the highest autho* 
rity are considerabl/ at variance with etch other: 
the stand vd galloni quarts and pint of Queen BUe»* 
bethj which are kept in the Exchequer^ having been 
also apparently employed, almost indiscriounatelyy 
for adjusting thb measures both of corn tad of beer; 
between which, howeSer, a diS^fetiee has gradually, 
and, as it may be supposedi unintentioealiy ocepi in- 
to the practice of the Excise ; the alo gillon being 
understood to contain about four and a half per tent, 
m^e than the corn gallon, though wg dO not find 
any particular act of Parliamentlu which this excess 
is expressly recognised- ^ We think it right to pro»i 
pose, that these measures should again be reduced 
to their original equality ; and at the same time, oa 
account of the great convenience which wottld1>ede'^ 
nved from the ikcility of determining a^llon aftd 
its parts, by the operation of weighing a certain 
quantity of water, amounting to an entire nufhber Cf 
pounds and ounces without fractions, we vesture 
stiongly to recommend, that the stai^ard ale and 
corn gallon should contaio exactly ten poitbdt avoir* 
dupois of distilled water, at ot Fahrenheit, being 
nearly equal to ' a77«2' cubic inches, and agrbeihg 
with the standard pint in the Exchequer, whkeb is 
found to contain exactly twenty ounces of water. 

** Vlll. We presume that very little inconvenience 
would be felt by the public from the introduction of 
this gallon, in the place oi the customary ale gallon of 
S82 cubic inches, and of the Winchester corn gallon, 
directed by a statute of King William to contain 269, 
and by some later statutes estimated at 272 J cubic 
inches, especially when it is considered that tHe 
standards, by which the quart and pint beer roeasetres 
used in London are habitually adjusted, do not at 
present ditfer in a sensible degree from the standard 
proposed to be rendered generah We apprehend, 
also, that the slight excess of the new bushel above 
the common corn measure would be of ihe less lto« 
portance, as the customafy measures, employed in 
different parts of Great Britain are almost tiniverSal- 
ly larger than the legal Winchester bdihel. 

IX. Upon the question of the ^ropriqty of abolish- 


vitjr of Ihe water being to a9t of distHM water as 
1^00060 to 1, end the appareift specific gravfi^ of 
distilled water, in a vessef Of brdjL li 52^, bribe to 
chat of water at 62« as 1.0M46 t^^ it rolloWs %at 
thMipparent spedfie gravity of the water employed 
was 120B1CM6, ind that ait Ounda avbtrd&pm Corre- 
sponded to l^gl cubic fttChes. Hende tra ol^] 
thw contents# dto measdrei hi cubic inches, M 
are ecfapkrad, in the tablh, with the morp 
measurSmeht Of Mr BiM hnd Mr Httris, r< 
to^ House of Commons in 


Osi Avoir* 

Plat 8000 
Quart * 40:88 
Gallon 156.89 
Biuhd 1889.89 


cpb. in* 
*«4.6- 
‘ 69.^ 
470.4 
8188.9 



GdldO* 

2W;9 

«79.S 

*70.4 

* 66.1 


Uff. 17ML 
S4a8« 
70.0 

S laO 


Ion is dated 
onocesi an- 


The Exchequer standard wina 
1707, aud was found to eddtain fSj 
swering to 2S0 9 Cublh^ inches. An experiment of 
Dr Wqllaston and Mr Carr, in 1014, gave 360.8, the 
mean being *30.85 ; while the measureineut. of 1758 
made {1*231.2. A duplicate of tlm iqeasure, and of 
the same date, is kept at Ouildham 

Dr Wollaston and Mr Caft examined also tbp 
three other wrKX gallons at Ouildball. The oldest 
of these seems to be the same that was measured by 
Halley and numsteed in 1688, and was said to coiir 
tain 224 cubic inches t its actual capacity is 224.4. 
The wine gallon of 177^i which is m daily qie fox 
adjusting other measures, was probably in the first 
instance a correct copy of the Exchequer giilon, 
but has been reduced by a bruise, and by the weas 
of Che brim, to 330.0 cubic iochcfl^ having lost 
a dubio inch, or whole capacity. The yiine 

gallon of 1798 contains 250«i^ cpbic inches. 

*' The Excise WINK gallon was found, by a similar 
experiment, to contain *30.1 cubic inches, having 

E artaken of the pre^essive deficiency pf the Guild* 
all gallon, from which it was derived^'* ^ , 

Second Report* ** We have examined, since our 


ingaitogerher the use ofthe wine gallon, and estabfish- last Report^ the relation of the best authenticate 


ing the new gallon often pounds, as the only standard 
for all purposes, we have not yet been able to obtain 
sufficient groondsforodmltiff to aconclusivddetermina* 
tion , we can only suj^gest, that there Would be a mani- 
fest advantage in thO identification of all measures orthe 
same name, provided that the change could be made 
without practical inconvenience; but how Ikf the Id- 
convenience might be more felt than^tfie advantage, 


standards pfl^gth at present in existeooe, to thf fo** 
struments employed for measuring the base oo UToiin- 
slow Heath, and -in the late trigpimmetrical opera- 
tions. But we have very uogxpcctedly discove^ 
that an error haf been cqipnviUad m the constructioa 
of some of" those iostrqiuents . We are therefore 
obliged to recur to the originals wjhich they were 
intended to represent, and we have foqiMl reoiou te 

— AiJP * 1 I I 


we must leave to the wisdom of hfs Majesty's Govern* plOfer the l^arljainentary a^dard executed by Bird 
ment to decide.*' ... ' m 17^, which, we hod opt before received, both as 

Dated 24th June 1819/' ^ ^ be^g^laid dowq in the most accurate manner, apd os 

Anoendix f A). ’ thh best agreeing with the most oxcensivw compari* 


Appendix (A). 

The standards kept at tho Exchequer, fbV (liO*au- 
justment botli of corn and bbkr njeasofes^ are 'p 
bushel, 
dated 

were ^ „ 

lasCon, and the wdght of Thames water whtA the|y 
held, at the temperature of 52°, was (bund Os in the 
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ig'^itaid dowq i 

best M^eemg with the oxcenrive compari- 
sons ^hicb have been hHherVa execiulted by various 
obs^ers, and circulated throu|^out Europe , and, 
^particular, with tbe scale employed by the late Skr 
^ Shpekburgh- « 

,, q nave, therefore now to propose, that this 
sUmd^d be considered as the foundation of all legal 
weighCl and measures, and that it be declared, that 
5 H 
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WM(shts«n<i the length of a pendulum vibrating 'seconds in a va- 
Mm uret. cmuiQ^ ]evei gf tbesoa, in LoddoOf 1199*19929- 

inches, apd that of the fVencIi meira 99.37079 
inclKUi^ the Enfflish standard being eoifdoyed at 62 ^ 
of Fahrenheit.'^ 

Opted « ISth July JBgO-" 

TMri 77cyjor/. The measarementB which we 
have lately performed, upon the apparatus employed 
bv die late Sir George Shuckbuivh Evelyn, haveen* 
abled us to determine, with sufficieht^Diedsion, the 
weight a given bulk of water, with a view to the 
iuung the magnitude of the standard of weight $ that 
of length being f^ady aetermined by the experi- 
ments related m Sir former Reports : and we have 
found hy the computations, which will be detailed in 
the Appendix, that the weight of a cubic inch of 
diatilied water, at 68^ of Fahrenheit, h * 292.72* 
grains of the I^rliamentarv standard ipiniid of 1798, 
supposing it to bd weighed in a vacurnn.'* 

Appendix. The Comtoiisibners having been fur- 
nished, by the kindness of the Honourable C. C« C. 
Jenkinson, with the apparatus employed by the late 
Sir George Shruckbufgh Evelyn in the determination 
of the magnitude of me standard weights, and there 
being some doubt of the perfect accuracy of hu me- 
thod of measuring the capacity of the bodiek em- 
ployed, it was judged necessary to repeat that mea- 
surement with greater precautions ; and the results 
of Captain Katerhi experiments have aObrded Some 
slight corrections of the capacities in question. 

The sides of Sir George Shuckburgh's cube were 
found by Captain Kater equal to 4.98911, 4.98994, 
add, 4«98995 inches, the diameter of the cylinder 
3 . 99719 , and its length 9.99600 inches 1 and the 
diamceer of the sphere 6.00799 inches. Hence the 
content of the cube appears to be 124.1969 inches; 
that of the cylinder 79 2393 : and that of the sphere 
119.9264inches of Bird's Parliamentary standard of 
1760, recommended in the last Report of the Com- 
missioners, or of the standard made by Troughton 
for Sir George Shuckburgb. 

The diimrence of the weight of the cube in the 
air at 62 ^ with the barometer at 29 .O, and in skater at 
60 . 2 % was SI 88 I .79 grains; nnd adding to this the 
weight of an equal bulk of the air at 6*2% which is 

1 29 u 

of that of the water, or 36.26 grains, and 

•ubtrlicting from it of this, or 4.26 grains, the 

bhoyancy of Cbo brass weights, we obtain 9141S.T9 
grains fbr the weigbk of the cube of water in a va- 
cuum at 60.2^. Now this cube is less4han the sup- 
posed measure, at the standanl temperature of 63% 
in the ratio of 1 to L0000967, on account of the con- 
traction of tbeHraffl, and the water is darner than at 
the standard temperature, according to Mr GilpiD's 
||||||Ment8, in tna ratio of .99998 to *99981, or of 
!|^HP7 to 1 ; the Whole correction, for the diffoioiioe 
3IPTS% beipg .0001199, or 3.59 grains^ making 


Sl4l0‘24 for the weight of the cube of water in a Weightiaod 
^ whidi, divided by 124.1969, gives Mmrant. 


reight of 

vacuum at 62* ; whidi, divic 
252.907 for the weight of a cubic inch, ir Sir George 
Shuckburgh’s grains. ^ 

^ In the same manner, we obtain for the cylinder, 
> which wee weighed in air under the sidite circum- 
stances, and in water at 60.9% the diiforeoce being 

1 ** 29 7 5 

I 9 OO 6 .S 3 grainS) the correction 

effect of buoyancy, amounting to 19.49 grains ; and 
ftir the difference of temperature of the water and 
brass conjointly! the densities being *999999 and 
.999810, tliecorre(|ioD .0001 45---.(X)0047s. 00099, 
or 1.80 grains, leaving -f*17«69 grains for the whole 
correction of the weight, as reduced to a vacuum at 
62 % and mddng it }9024«46, which, divided by 
79.2398, the content of the oyKuder, affords us 
292.951 for the cubic inch in a vacuum at 62°. 

** The sphere was weighed in air at 67 % the baro- 
meter staoding at 29.74; the correction for the buoy- 

anqr is hers^ . 28673.51 grains, 

29.72; while the temperature of 66^ requires, for 
Ibe difference between the expansion of brass and 
water, the addition of .00042— .000126', or .000294 
of the whole, that is -f 8.43 grains, nwking the whole 
correction 38.15, and the weight in a vacuum 
S87iji.66; which, divided by 113.5264, gives us 
252 . 907 , for the cubic inch in a vacuum. 

The mean of these three measures is 252.888, 
giving for the three errors, -f .019,^.037, and ±d)lp ; 
and this mean, reduced to the J^liamentaryitond- 
ard, makes * 252.722’ grains, for the cubic Inch of 
distilled water at 62% weighed in a vacuun^r 252.456 
in air, under the common circumstances m the atmo- 
sphere, when weights of brass are emplojred. In a 
vacuum, at the maximum of density, that is, at 39*, 
the weight of a true cubic inch will be 253 grains, 
sod of^a qubic decimetre 15440.* llie proposed 
imperial gallon, of ten pounds, or 70b00 grains of 
water, wul contain very nearly 277*9 cubic Inches, 
under common circumstances.’^ 

In cpqformity wi^ these fieporfs, alliB washrought 
into the Hjupe pf Commons, m l322,,by Sir George 
ejerk, apd i||ahi> with a fep alleraj^ions, h 1829, 
which appeeifJIO, be drawn with great Care and 
Judgment, and which comprehends & statement of the 
true ground of the propose and of the de- 

terminations whigli are intmdeS ^r dl(mr bases. 

Whereas^ notwithstanmiig it is provided by the 
QKeat Charter^ that there shall he but one 'Measure 
and one Weight throughout the realm, and by the 
Treaty of Uiiionbetween Englanid and Scotland, that 
the same weigbu and measures should be used 
throughout Great Britoin as Vere, then established 
in England, yet different wights and measures, some 
laiger and some less, are stilJia use in vkMous places 
tbroughoiil the Cnjted Kingdmp of Great Britain 
pnd ibo truq mqiyiim of the pesent 


. It aj^ewr., haireras fron m 0ttdUJjll/fioti vbUghufly ^oanaHicated to y. by IK KoHyy that the 
tual'iundnrd chilieenimrte ha. hefo ihund to contain pafy jSigS £ngiuh finiltt. 


WEIGHTS ANili' MEAi^GEEs: 


Weights ftnd Standards is not Terily knoirni which is the cause of 
Meaium. confution and of manifest frauds : ^ it tbere* 
'**^^‘^foro enacted, TnaT^from and aiVet the t|t Janui^jr 
1824>, the straight line or distance betiseen the can* 
tfe of the two poiati in the gold siuds^in t^ straight 
brass rod, now in the oustody of th^ G)efk oftea 
House of (Commons, whereon the words and figures 
^ Standard Yard, 17fiQi’ ana engra^cdt chutH epd 
the same is hereby declared to hoi thf original and 
genuine standard of thM faeanm ^iepgflh oc linear 
extension catted e yard ; and that the aiuSHl sCRii^t 
line or distance between the centres oFlhbsaiil two 
points in the esSd gold studs fimd breas rod, 
the brass being al the samperarare of sixty ^twode* 
grecs by Fahrenheit'e tbermoopeter, shall be, and is 
hereby denominated the * Imperia^taodard Yard»‘ 
and shall be, anif is hereby dsdared to be, the unit 
or only standard measure of exteoaien wherOi« 
from or whereby all other measures of extension 
whatsoever, whether the same he linear, superficial 
or solid, shall be derived, comput^^ and ascertained ; 
and that ail measures of length shall be taken in parta 
or multiples, or cei tain proportions of' the said stand- 
ard yard ; and that one third part of the said stan3« 
ard yard shall ba a foot, and theOwelfIthpan of sim^ 
foot ahall^be an inch ; and that the pole or perch shall 
contain tfve ipch yards and a half, the furlong 220 
such yards, and the mile 1^60 such yards. • • 

" And whereas it is expedient that the said stand- 
ard yard, if lost, destroyea, defaced, or otherwise in* 
jureiLfhould be restored df the same length by refer- 
cnceWllome invariable natural standard : and where- 
as it has been ascertained, by the Commisfioners ap- 

lA* A. ^ 


to* troy 


i|]i,robj tb* Imoeruil Stand«4 

PpuiAtodfMU it hereby dedeee* *y ****‘ 

tp he* th* njitt fftfy ttiewore of wokAtt " 

fton wbiiA W othtt be derived, oqb>> 

pmed, an4 uoenidQcdt aoirt^ A of the nid troy 
povnd eb^i be *n oooce ; m* tiutT*^ of eoeb ounce 
tmUM wagHi cad tbnt X af iuolt peony 

be^a «*ia< n tfut 06 Ojrtieb^y*u» 
aijl to • troy pmai4i M ^ ‘tofh giaipe 
WM «to •» pereto OAclerod toM,npoa^i•* 
Toiidui^ I wd tbto ^ af the add poMkd «rdili«i- 
ffik fllMiil be to eato* evoirdopeUt aadlhit af 
be * drain. 

“ Aao nrbere** it Is expedient) thettbeseid stand* 
ard troy po*Dd, if iast, destroyed, dafaoed, or other* 
njse infured) Sltoiild^be restored of same w^ht, 
by rofereoee Jo, toOe bwariable netoral ^tanom t 
and vhoreu SShs btop ascertaiaod,by the Cooiniis* 
sioners appointed by hi, iiajetiy te inquiro into Ae 
subject of weights snd aessum, that a cubic inch 
of dutiUed wear in a vacuum, weighed by brass • 
weights, also in * vacuum, at the ttosperature of 6S* 
of fahroaheit’s tboTmometer, is equal to * StH-fV 
1828 £ltoS, S5S,724], drains, or .bbiefa as afore* 
said, the imperial standmtroy j^nd contains 67d(h 
fix it theiremrc 0D*ctq|8, That if at toy ttmo beresfteir 
^ said impcHal sttodurd troy potoa shall be lost . . 
it shall am snay be restored, . . ly makiog, under 
the directions or Ae (ord tUgh Tressomr . . n new 
standard . deternuned according to this proportion. 

" And bo it further enacted, 'J'bat Ae standard 
ipeasure of capacity, as well fbr liquids as for dry 
goods not measured by heaped measure, Aalf be the 


pved wiA a nemltilum vioratirm seconde or mean narometer oeing at tnirty incnes ; ana mat a meaaure 
time m the letumde of London, m a vacuum at the Aall he foiAwith nude of bnlss, of such oontenteae 
level of the SM, is in the proportion «f thirty sin afora8pid,MandtuchbrsssmeasareshaHbe,andbherq* 


barometer being at Airty inches ; and that a meaaurC 
Aall be foiAwUh nude of bniss, erf* such oontentoae 






dared. That if at any time hereafrer the aaid imp#- 
rial standard yi^ sfiaU be lost, or shall bdTfo any 
manner destroyed, defacudj or oiherwtoi hijured, it 
shall and ma^ be restored ^ making, wider the di- 
rection of the Lord High Treasurer avlbr ihd tauie 
being, a nevT acaudai^ yard, bearing Ike aaoM pee* 
portmn to autfi pendulum as efbresaidy it llie skid 
imperial stauderayaid hm to such pehdulum. 

And^ whdteii the Commissioijkri apj^bted by 
h{B MajesW td In^ifireink’ the subject of weights and 
measures bate recomaiiended that tbe^tandiM brass 
weight of ti^o piHiiids troy Weight, tbadd la the year 
1758, and ngw ifi the cusiody of the Cferk of the 
House of Gasnihoiil. shall be conlUMred as auihen- 
tic ; be it eneeted, Tlmt a brMa w^flii equal to on* 
half of the saitt hrase wdght of two poondi, gvifiaM- 
log in air (thh blmkineter being at Uiiriy mhes, and 
the thermometer bellig at 6^ by Fjilsi!0niieM scale*) 
1822 [id23,beftflmlieteiiacttM, Tbdiftettaiidtfker 
the 1st Januilty 1S*4, the slanted^ lliaaif%b^^ bf 
one pound troy weight, Mde in the year 1758, now 
in the custody pf too CIm of ttiallense ef^Cees^ 
moDsJ, shall be, and the same is hereby declared^ to 
he, the original and genuine staadara jtfedsvore'af 
weight ; and that such brass weight * . sball be and 


shall be, and ishereby declared to be, the unU kndtMi]^ 
standard measure of capacity Jrom whfrilMiR other mea- 
sures of capacity feobf used, as well for wfoe, beer„ale. 
spirits, and al) sorts of liquids, as for' dry goods not 
measured by heaped measui^, shall bh derived, com- 
puted, and ascertained ; and that all measures shalt 
be taken in parts or multiples, or certabi* proportions 
of the said imperial standard gallon ; and mat thh 
qiuart shall bo the feurih part of sueh<alf|Aterdgal]oo» 
and the pint shall be one eighth of such staodsrd gal- 
lon 9 and that two such gallons shall be a peck, and 
eight such gallons sbaH Se a bu^d, and eight such 
bwiefea quaiter of corn or other diy gow, not 
metbnred by heaped measure. 

^ And be It frirther enacted, That the aiandard 
measure of capacity for coals, cuha, Vina* fisbf fmta- 
toes, crfruHi and all other goods and tbfaaga com** 
monly sold by beeped nfoasura, ebal} bb the aihre(piid 
busbft, oonMIning aigbty pounds avoirdiipok of4a- 
ter as afofUaaUh m tame being made round with a, 
plain and dven bottom, and being inches from out- 
side bo'msIiMoofaiiob standard measure as aforesaldw 

** And be It forther enacted, That in making use 
ofenMl bdsb#iUl coals, and other goods and things 
eomlnanJy OM by heaped measuie, shatt fafe duly 
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Wiiglitattd heaped up in such bushel In the fern of a eone» such 
^ height of at leaift sn' ihidiei, and 
the outsidu of the bushel to be the extremity of the 
. bash of such cone; andiihat Chvedsoch bushels shall 
be a saoky aud that tarelvesuch saeksihall be a chal- 

^ Provided alaragra, and be it enac^^ That iu.all 
cases of dispute ifiespecting she correctness of any 
measure df capaeityi urisingin a place ivhere recourse 
cannot conveniebily be had tO '^any of the aforesaid 
verifTud copies Of models ofthestaraard measures of 
capacity, It ahidl and may be lawful to nnd for uij 
Justice of tbe Peace or Magistrate having juHsdIolioii 
In such placUfto ascertain the content of such measure 
of capacity by direct reference to the weight of pure 
or rain water which such measure is cs^mbie of con- 
taining ; ten pounds avoirdupois wc^t of such wa- 
ter, at the temperature of 6^ bjr Funhinheit's ther- 
mometer, being the standard gallon ascertained by 
this act, the same being in bulk equal to * 877*1276* 
1828 1^1883, 877*S743 cubic inches, and so jn pro- 
portion for all parts or multiples of a 'gaHon.** 

The slight aiscordance between the nafid)ers of 
the two successive years depends merely on the a- 
doption of a standard troy pound, better SoChanticat- 
ed than the two pound weight {iUrticularly employed 
by Sir George Shuckburgn, which was finally pre- 
ferred both as representing a unit, and as being more 
gimple In its form than the two pound weiglit. 

Table ov Variovs Measorks. 

Prom Folkes, Raner, Shuckburgli, Vega, Hutton’s 
Ozanum, Cavallo, and others. . Ypung's PAil 

a 16 a 

^ttcietU Mea$ures0 
E« F» 

Arabian foot lv095 

Babylpnian foot . ' , i.’igj }■ 

Drusian foot • l.OpO H* 

l^ptian fbot*’ • 1.481 

stadium 780.8 H. 

Greek foot ' ' • 1.009 H. 

1.006\Folkes.=slg^ 
1.007 (Roman f. 

ijoorx. 

phyleterian f. • 1.167 H. 

Hebrew foM • 1.818 H. 

drikt 1.817 H. 

^ siJrM cubit 9.008 H. 

great cubitsS common 

cubits H. 

Macedonian foot , * l.l6o H. 

Natural foot . . .814 H. 

PtoleniaictsOreek Hj 

Roman fi>ot -970 Bernard. 

’ - ■ 




E< F> WeightiMid 

Bmumh, ^ ^672 from rules, Sh. 

.9696froai.stone,Sh. 

Roman 4840^ C. 

•of Strabo 490S> ,C. 

Sicilian foot of iUclpmiedea .730 H, 

Mpden ,tife«wret. 

Ahdorf, foot . H. 

Amsterdam, foot .987 H, 

j. & C. 

” o«i / Howard on 

i '(Lazarettos. 

■ ell . . . 2.23S'C. 

Anoona,foot . 1,282 H. 

Antwerp, foot . .940 H. 

Aquileia, foot . . 1.128 H. 

Arles, foot . . . .888 H.> 

Augsburg, foot .972 H. 

Austria. See Vienna. 

AvignonsArlel. 

Barcelona, foot . .992 R. 

Basle, foot .# . .git H. 

Bararianfoot . . . 

Bergamo, foot 1.481 H. 

Berlin, foot . . ,ggg H. 

Bern, foot . . .962 Howard. 

Besan;on, foot . , 1.015 H. ,, 

Bologna, foit . \ 

Bourg en Bresse, foot /’ |,.o.)0 

Brabant elf, in Germany 8.868 

Bremen, foot • • ,955 fC" ^ 

Brescia, foot . 1.660 H. ^ 

braccio . 8.098 G. 

Breslau, foot , 1.126 H. 

Bruges, foot .749 H. 

Brusaab^foot {UJ?: 

E ter ell 1.278 V. 

fr ell 8.846 V. 

Castilian varal 8.746 C. 

Chambery,- fimt f 1.107 H* 

China, madiemaSical foot •• 1.187 H- 

{‘iSlic’, 

II f 606. a i: 

' • \1600. a.Jlsv.»i. 

Cologne, fi»4t - .gos H. 

ConaUntinqpl0,r<^ {uU §.* 

Copenb^,en,fedL See Denmark I.O49 H. 

Cracau, foot .• 1.169 H.V. 

greater dl ^ 

smaller ell . 1A55 V. ' 

Dantsic, feet ~ .038 H. 

Daupbiodi' fee4'’ 1.11911. 

Delft, foot .. . .A47fiU 

Denmark^ dd^lbbft 1.047 H. 

new foot 1.086 

Dijon, ibot 1.080 H. 

Dordrecht, fbot . ' .771 H. 
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E. F. 

Dresden foot 020 W. 

JJrcsden, foot^ . .929 j ^ 

g 1I=2 foot 1.857 Vn 

Edinburgh. See Scotland. 

Ferrara, foot • )[«8t7 K 

Florence, foot . .995 H. 

. : {I.|!o}c- 

barilo of wine weighs 140 EL poundis 
20 fiiwchi. T 

cognoslO bsriH. > < 

rubble of wheat 640 lipiait-Pouiids. 
FVanche Comt4, foot W.17i H. 

Franic forts Hamburg ^ ' H. 

Genoa, palm .812 H. 


caroa 
Genera, foot 

German, miles-^ degree. 
Grenobics Dauphind 
Halle, foot 
Hamburg, foot 
Heidelbers, i<Mt 
Insprw^ root 
Ireleni^^rch 7 yards. 

acre, 7840 sq. y. E. 
Italy, old oommon mile 
Leghorn, foot . • 

Leinaigi foot 

Leyden, foot 
Lidge, iW ‘ { 

Lisbon, tm 

Lombardy,' milesT^ degree 
Lucca, braccio 
Lyonis Dauphind. 

Madrid, fopt 


•®P®lCL 

.817J^ 
7.800 C. 
1.919 H. 

H. 
.977 h. 
.QSS H. 
••903 H. 
1.101 H. 


5299. 

.992 H. 
1.034 H. 
1.833 H. 
1,023 H. 
.94dH. 
.962 H. 

1.958 C. 


d'Naples, palm 


.915 H. 

.918 Heward, 
3.863 C. 

(Laftmda* 
MBS <inine, ftom 
g Juno. 
.916 H. 

.915 H. 

1.M1 H. 

> C. 

.753 H. 

4188 H. 

• 455 H* 

1.426 H. 

1.785 C 
2 i»l H. 

.771 H. 

.777 
971 T. 

S.594X 

447 ». 

146LH. 

1459 C. 

canna . • 6.908 C. 

miles*' sV degree,” rather 


vara 


Maestricht, foot 
Malta, palm > « 

Mantua, braseo 
Mantuan braeoiOixBreseian 
MarseiHes, foot 

^echlin, foot 

Hents, fool 
Milan, decimal foot 
aliprand fool 
bradOio 
Modena, foe5 
Monaco, foot ^ • 

Montpellieiv p>ir 
Moravian foot 

w oil v. . 

Moscow, foot 
Munich, foot . ^ • 


ri.066iL 


. *'.*« . B. 9. 

N^dei^liarifoofMoeeu6Qearafo, k« 

oarafoqel' VhiMamiiUt. 
botti>s»i2 boriU^I^ 
joorroaeSiboia. . < 

tomulo of wheat 8 cubic ^las, er 40 rotalL 

NttMfoatg, fowh fo5t ^ ^ ‘ 

aoeot^ foot , 407*^. 

•rtillaiy foot << >961 V». 

eU ^ . $.l6ftV,. . 

Ea dwa, foot * 't, , 1.405 H « 

Eaknao, foot . . .747 ^ 

Patfo, aid foot 

% .0148 St a . ■ 

UB^ .ur . 4888, w A'j*. i< 

ella4«.hors484V. 
epode 5 Fr. feats# E« fafoom. 
ioise 6 Fr. feetjs;76>736 £. L 
perebe 18 Fr. feet, 
peiche ri^alb 23 Fr. feel 
league 2282 teiseesssV** 
square foot er inch 1.13581 E. 
cobie foot or ianh 1.21061 E. 
arpent, 100 square perc^, about # E. acre : 
nesure royue, about 

pint, 48 cubic incSes Diet. Acad.s58.ll Eog* 
luih. 

' litron 74.375 c. i. E. 
bousqau 119 ^s 16 litrons. 
minots2 boisseaux, nearly a bushel English 
**t8 380 c. i. E. 

mines 2 minetSB4760c. i. E. « . 
septiers8 inioess95S0 Ct i. E.sl49lMCBtol. 

Annuaire: for oats doable. 
muidsslS septiers. 

ton of shipping, 42 cubic foot. ^ 

metre 3.07844 f. Fr.==3.281 f. Es39iS708 L 
E. Eater. Hence, correcting foe nodeisi* 
cal orthography of the new sdio^d : 
millimetre • •08987 B.1 

centlmetrO . 49871 

decimetre 3.93708 

metre 39.37079 

decasoetre . 393.707^ 

becatometrt 3937*07900 

chiliemetre • S9S70ii79W/ '1 

myriometro 893707t90000 

8 chUiometres are nearly 5 nwib 
1 foeh is 4854" ; 1000 f. aea^ 505”. 

1 centimeUMsr .39371 £« L 

8 .78742 

a 1.18113 

4 1.57483 

6 1*96854 

6 , 8.36225 

7 8.75596 . 

8 3.14^ 

9 &54337 

10 ••.. 843708 

t , I sqoafe c4otimeu«s*l 55006 sq. i. 

are. cj ^are decametre 3.95 E, perches. 

2 acres, 1 r. 85A p. 

.06103 e. i. E. 


!!» 



WEIGHTS AND MEASURES. 


WcWhtf ftnd Paris, centilitre 

Meaiurei. decUiUe 


» centilitre .61028 

decUUre 6.loi79 

licre^ or cubic decimetre 61 .09790 
decditre < 610.97900 

hecctolitre 6l09.79000r 

chillolitre 61097*90000 

myrioUtre , , 610279-00000 

« litre ie neorl;f 2^ wine pints; e cbiliolitrc 
1 tnri 19| wine ganons. 
decistere^ of fire wood 8.5817 c. f. E. 

^tere, or cipbic metre 35.8171. , 


JB. P. 

Parma, foot 1.869 H. 

braccio • 2.2i2 C. ^ 

Pavia« foot . 1.540 H; ' 

Piempnt, old mile:!sl } m. E. 

I’lacentUnsrarnuu . €•, * 

{:*!:' 

ell ^ . 1«948 V. 

ProTenidbzsAfarseilles. 

Rhinland foot 1.080 V. Eytelwein. 

lliga=Hambuqg;. 

Rome, palm . «788 H. 

foot . .966 Folfces. 

QDcia f. .0805 F. 

deto f. .0604 F. 

palmo « .2515 F. 

palmo di architettbra *7825 F. 
canna di architettura 7.825 F. 
staiolo 4.212 F. 

braccio del mercanti { 

canna doi mercanti 6.03^ F. '* 8 palme." 
braocto dl teMitor di I _ e 
tela I 2.9868 F. 

braccio di architettura 2.861 C. 
mile ^ degree 


E. r. H. 


V. Eytelwein. 


.738 H. 

.966 Folkes. 
.0805 F. 
.0604 F. 
.25)5 F. 
.732s F. 
7.325 F. 
4.212 F. 


RouensParis. 

Rumian ar«:hin {JJJg J** "• 

^ rbrecbock a. .1458 

weret ^ 3508. 

.SavoyssChamberr.'' H. 

Scotland, ell, 87 Sc. i.=S7.2 E. i.=3.I00 
foil. 6 e. 223.2 18.600 

furlong 74|. 

mile 5952. ^ . 

link 8.9s 

ob||» 892.8 

lolwrppd 1339>2 

ac^ 55353.6 sq. f. £.=c 1 .27 acre E. 

gill 6.462 c. i. E. 

mutchkin 25.85 

cboppin . 51.7 

pint 108.4 

quart 206.8 

ealloD ^ 827e28 


2.3883 PA. M. XIX. 


acr^ 55958.0 sq. t. iL.si i .27 1 
gill 6.462 c. i. E. 

mutchkin 25.85 
cboppin . 51.7 

pint 108.4 

quart 206.8 

gallon , 827.28 
hogshead f9235.7> 16 g. 
gallon of 

the Union '799etS;/|| E.baml.j 
iippie,sdr, 

feed ^ 200.345 
piatjugof 

Stirling 108.72 c. i. E. 


Scotland, pint jug of 

.Aberdeen 105.80 
• drlot of 
'Liolith* 

S ow, fd/ 

ear 3205.5=31 pints. 

_w4.ror /2150. 
wheat 1 2197 3 

' of Ediaburgh, Ij prr cent* greater. 

Serilles Barcelona. . H. 

vara 2.760 C. 

Sienna, foot * '^ *1.289 H. 

Spain, leagues:! m^ E. 

Stettin, foot . 1.224 H. 

Stockholm, ibot . . I.O78 H. , 

* ' canne 106 c. i. Sw. 

Strasburg, toijrn fo^^ .956 H. 

country febt .969 H. 

ToledorrMadrid. H. 

Trent, foot ^ . 1.201 H. 

Trieste, ell for wodllens 2.220 H. 

silk 2.107 H. 


Weight! eod 
aiewarc!. 


Turin, foot 

ras 

trabuco 
Tuscany, mile 
See Florence. 
Tyrol, foot 
ell 

Valadolid, foot 
Venice, foot 


.956 H. 
.969 H. 
H. 

1.201 H. 
2.220 H. 
2.107 H. 
( 1.676 H- 
\ 1.681, €. 
1.958 C. 
10.085 C* 
5829. 

1.096‘v. 
2.639 V. 
.908 H. 
•f 1.137 H. 


•(1.137 H. 

< 1.14Q Beruurd, How- 
i l.m a iffard, V. 
2.108 Ol ' 


braccio of silk 2.108 Ck * 

ell 2.089 V. 

braccio of cloth 2.250 C» 

miless^ or 

moggio of wheat weighs 528 V. pounds. 
Verona, foot . 1.117 H. 

Vicenza, foot 1.186 H. 

Vienna, foot . 1.086 H. 

1.037 Howard, C. V. 
ell * 2,557 V. 

postidilc 24888. 'V- ^ 

yoke' 6f ted, 1600 square fathoma. 
met^ or bushel, 1*947 1 c. f. of Vienna. 
eime^i^dllllhlEanDeos 1.792 c. f. V* 
fassrsitOemier. Vega. 


Vienne, Dauphind, foot 
Ulm, foot 
Urbino, foot . 

Utrecht, fool" 

Warsaw, fool" 
Wesel=Dordrecht 

Zurich, foot. 


1.058 E.f.(f. 

.826 H: - 
1.162 H. 

.741 H. 

1.169 Hb 

f .979.a‘ 

t •M9 Pk a. yiu. 


kn w Vasiou. Wiiahts. 


Waghti, 


Attic obolu. 


*?• * i 

B. Gr. . 

{ 8.2 Christian!. 
9.1 Arbuthnot. 


1 



WtighU and 
Utaiufcf 


WEIGHTS AND MEi^SQRES. 


^ttic drachma 
lesser mina 
grehter mina 


K.Gr. 

f51.9Cbr. 

^54-6 Atb« 

S892. 75dr.air. 
fSlSg. IQOir.Oar. 
15464 . Alt. 
medical mina 6994. Ait- 

talents60 minaes} cwt- E. 

OMG,«k*»b. 

nariusi Arb. 

Old Greek mina 6425* Aibu 

Egyptian mina 8826. 

Ptolemaic mina of Cleopatra 80B8a 
Alexandrian mina of DIoeco- 1 


PoumUa 


rides 
Roman denarius 


ounce 

pound of 10 oz. 
12oz. 


r 81.9 Chr. ^oa. 
\62a5 Arb. f oz. 
f 415.1 Chr. 

\ 4B7a2 Arbasiae. os. 
4150. Chr. 

14981. Chr. 

(5246. Arb. 


.. Modern ^Peig4/|. 

f. % 

from HttttoDa Cavallo, Vega, and others. 

Bmlfe. E gruna. 

Aleppo^ rotolo 80985. H. 

Alexandria . 6l59> H. 

Alicant • ^ • 6909. H. 

Amflilerdam • • 7461. H. 

Atmerdam, commercial pound, 7636.=: 

^ 10280 aieim:494.048 grammes. 

Cdqoebert, =498.93 grm. Vega. 
K^TfoyVund, 7602. E,gr. 

** idlosted at Brussel., 1553,= 
lOMO ases, 33491 .96 grm. Coq. 
=498.0044 grm. V. 
stoqe 16 pounds, 
ooBce pound, 
dtt>p ounce. 

ApothecariesT pound 369 gm* V- 
Sm Brabant. 

Antwerp 7048 E. gr-^^* 

Avignon 6817 a* 

Baslo . ‘ . 7713 H. 

fiajronne . 7461 H. 

Beraamo . 4664 11. 

diergen 7898 H. 

Berfio « . 788«Bft«^- 

A cobio foot Fr. of water weighing 65^868. 
Bern • . 6788. 

BilboasBayoiine . H. 

Bois le Dim 1705. H.. 

Bourdeauiuwftiyoniie. 

Bourg . 7074. H. 

Brabant ppuMlt of Ambterdem 7849.=46^18 ^ 

grm. Coq. 

Brescia ; 

Brussels heevr poaiid!$:Trqn v. 

l^pOiM < * 7«ft.s4663 gM. 

V- 


Cadia 
Chiiia,kia 


Collie 


leanj 

tsiei 


ieang 


8. gniiit. 

7038. H. 
r988S. H. 
\5808«:875.708 
gnn.Coq. 


795 

Weighu mi 
Mcanim. 


7 ^ 2 a H. 

7218:'|^lireiD, 
a e. £ Fir* of water wdbhW 6Mldl56.- 

' 7 ^ 8 cis 4^.74 ^rm. 

greinp of the weight df a eubio inch 
^ > Of water» at 57^ Siudor in Ofli. XI. 


Fr, 

ConstaDtfim|de 
Copenhagen 

C rsii pi F ooBrtp srcial pound 


Damascus 
Dantzic 
Dresden 
Dublin 
Florence 

ounce pound 
=24 denari of 24 
France. See Paris* 

Geneva » 

Genoa 

=12 ounces. 
rotoloslS ounces. 
ril^ss25 pounds. ' 
cantaro=0 r. 
pesQssS cantari. 
Germany^ apothecaries 
Hamburg i 

Ireland. See Dubljn. 
Konigsberg 
Leghorn 
L^den , 

Liege 

Lille 

Lisbon • 

Londoap Aroirdupois 
Troy 

Lucca 
LjonSg silk 

town ^ 

Madrid 
ManeilleS « 

Melon 
Mess&ia 

Montpellier * , 

Namor 

Nanpf 

Naples 

=12 oncie 
rotoloss88i 0. 
staroalO^ r* 
GaDtaro=tOO r» 
one|im#H|np^ 

4 w tia p e t orndgyl doioi. 


7i78. a, 

6941. R. 

6868 . H. , 

4d|.65«v.V. 
3071. 798,88 grm. V. 
85618. H. 

6574. H. 

7810. 46648grm.V. 
7774»R. 

5887. H. 

(M0.6) 

guuoseacb. 

8407. R. 
f 4486. H. 

16638. H. 


5588. $SrMgrw.V 
7S15. R. 

5968. H. 

5146. h: 

7088. H. 

7089 k H4. 

654^ H. ^ 

700i. H. ^ 

TDOOk 453.61. grm, V. 
5760. 873.l4grm.V. 
5878. H. 

6946. H. 

6438 . is, 

6544. R., 
iiOil.J 
444l,r 
4844.: 

6818. H. 

7174. K. 

7088. H. 

4058. a. 


787 lt|ni(- 78 gmkV. 


I 



WES 


Wei^u and Pounds. 

Mowuns Faria 
. II . 


Weatmcath. 


E. gfiiini. 

7561 H. ttr 7660b«; 

M l.OS Mit Qift 


inmre i a pound 
ounce i marc 

£ 01 4 ounce « 

Bfbr ) groa 

grain ^ denier::; .SSOd gr. £« 

milligrainme " • ^154? gf. E. 

cCDttgramiQf f »t54S 

decigmmnie' • J.54Sd 

gfomme • 15*4330, 18.827gr*Fr. 

dCci^MiBDMie ' 154<g300 f|M65 dr. av. 

fcrecatogramme 1543.8CfbO 

chilicgraoime 154334)000 6 lb.3 ^os. ae. 

MCS^brFr. 

myriogromn^e 154880.0000(dMcff4^ 
^iir Kelij’a experimea|9 aigi^ihe jimal 
weights in use, but nc Co W illf Id tho Eng* 
Itsh experiments, the gramtte ought to 
weigh 154400 grains E. vM 

•* quinulsrlO myriogrammes 
miBiersslOpO chiliogrammea s about a ton. 
sou8s=5 grSmmes of copper 
francs 5 grammes of silver, with of copper. 

_ I fvA.j nr tern A £% m 


* Poonda 

Stoekhtrim 

Stnrtrarg 

Tottloon 


E. gniiMk 

6782. H. 
9211 . H. 
7277. H. 
6323»J^1. 


^eigllltaod 

, II 

WcttOlMlll. 


Troyi. Sm Amtardam, Scotlind. 

Turn . 494(k H. 

Tunis . . 7140. H. 

Tyrol . . 8693. 662.92grin.V. 

v . J 4215. H. 

Venice ^ . 

libn sottHe of I&jMDcea, 802.03 gnu. V. 
coaunon pound oooeet, 356.1 grm. V. 

pound of |2 CMnep#ijpiio groaM« 468.17 
gnA. V,* I 

libn gronb, 477.40 gm. V. 

Verona . . ®- 5374 V. ^ 

-- /4676 H. 

V‘«““ \M79H. 

Vienna, commerebfe pound w48. 560.01 pm. 


libn sottne of I2 
caaunon pound «l 


Apotl)eoariea pound 4204)1 grm. V. 
^int mark ' . 280.64. grm. V. 

(mnt of the jeweller. Ji06085 grm. V. 



grm. Vs 


Trom 

Vega. 

Revel 

• • 

6574 . H. 

Austria 

1.12,5ss|s^.^ 

Riga 

a • 

6149* H. 

Bern 

.956 

Home 

• 

.5257. H. 

France 

.981 


sl2 oncie 


Genoa 

^^M50 


onciassS dranime 


Germany 

f.9S8 


dramma=3 scrupoli 


\.959Gilb. 


8crupolo=i6 oboli 


Hanover 

.978 . \ 


obolo=4 ailique 


Holland 

4)89 . 


•iliquarsslS grani. 


Naples 

<5,660 44- 

Rouen 

0 • 

7772. H. 

PiemoDt 


Saragossa 

4707 . U. 

Portugal 

ism 

Scotland, Troy peihd, Dutch 

7621 8 

Rome 

•909 


Trone pound 1 Troy 9527.25 

Spam xy 

.925 


ouiiaa 

476.3 

Sweden 


ScviHez; 

:Cadts. 


Venice 

.809. i, 

Smyrna 

a 

6544. H. 


(a. 1 . 


toundmof. WESTMEATH, an bland comty in the pro* 
riuce of Leinvler in Ireland, bouraed on the north 
by Ppvan, on the e««t by Meath or Eaatmeaifa, on 
the eoutlt l|||King'. County, on the nortb-weet by 
Lobgfordt ’4R.PA the wett by the river Shanaon, 
which aepawas it fragn Boacommon. It extend, from 
north to amitlr' 25 niiea, gnd from cast to waat 24, 
and contaiiia 592 JBnghah Muare milea, or 378,860 
Biteat. Englwh acre.. It is divided into 12 baronies and 
62 pariabest Bw latter belonging to tfaeBeas of Meath 
and Armagh. 

Surface. 4 , The surfeco o(^i« djetrict is eatcaedtngly diveiti- 
fied wjtli wo 4 d, lakp^ and streams, bogs^ and rich 
'’fnakig.lmids ; in so part moufftainoNS taor flat, but 
geoiJy undtdatiim great ele. 

vation, some qf iwd) areAwtMlbdtodmic auimnitiy 
and olbetf «os)|i«a iriMi wood,, pfcemting^ 
paru some ttf tfat) Bveft scenpiy Ja lijSW. Xnr 
. 11 -dpii 


rivers are the ^bipmon on the wmern boimdaiT, 
which here futpand s into the noble 1^ called Lough 
Kee, full of wOabd the Inoy, whhm healta 

source amonf.8ppe lakes m the north, and flowisB 
south apd aouU|.wcst join the Shannon, ^ l 4 >ugX 
Kee, lia a consiaerable streatn which also wraads om 
into lakes in itaoourse ; and the Brosna, wnich rising 
in Lough 0|eren, passes into King’s Qpun^. From 
this Ue aitpthec stfeam also take, it rm, and flows 
in a direction opposite to that tbe^pcosnai, Tba 
principal lal^s SM Loughs LeigUf Iton, Jbe^reragli, 
Hoyle OK OiMiUlimd Eitpsli Mm olf l^/Urround- 
ed»l)y,Jlow, hooded hills, aad otoen by mrtile and 
weir cultismad fieidu;.. Most oClPlc syllj lying upon 

linsmtonc, yWds very^'flpa^ p^U i. . 

.. ^H^meal^b. cpi^ fe^ 1^ but it 

abponda with gentlomen of moderate nramcs from,. 
L.41000 to iu 3000 a year, must ot whom are resi* 


Eilatfi. 



• I 

Wrttwor^- 

liind. 


Town«. 


WES 

u'offtmcath dent. The leases are commonly for 21 years aod^a 
life, thougljLie some instances for 91 jrears and illf^e 
lives. A great many fine ioog-hern^ cattileiAiid 
^ long-wooUed occopy tbe graaing jgouni^ 

which extend oter mpah of tho^beai parlor the dis- 
trict. Tillage' is tccordiagly upon a limited aoalOp 
though more com is raised mn the inhabitants oon^ 
Bume ; and besides the crops cootmon in other places, 
fiax, hemp, and ra^ arc cultivated, with clover and 
turnips, the iWQ laWr^ hotfo.ver, not generally* 

There are foir towns kut^ and none of |ham targe. 
The most eeasiderable M^thUttc, seal» on both . 
sides of the^ShanRim«^foBti.fatt pf ft is in the 
county of Iloeoommon.'''irMulfiogwtbO county town, 
is noted for its great fairs for norscs and for wool. 
Mool-grdhoguer, Kilbig^n and a few others* ace 
very small places. Before the Union, thc^ oounty, 
with the borobghs qf l^Iullingar, Athlone, Kilbiggan, 
and the now miserablo villagSe of VoMc, sent ten mcos* 
bers to Parliament ; the number now is two for the 
county, and one for the town of Athlone. , Notwith- 
standing its inland and central situatieik West- 
meath enjoys the benefit of extenStve wafer com- 
muniraiion bjrthe Shannon oalthe webt,%nd the 
Royal Canal lfli||n Dublin* which jmsses it from i^ast 
to west by M^ngar^ thoGrana Canal also passes 
near it||^4)||^thern bCundary. Yet, as the linen manu- 
facture Is the only one which affords a surplus for 
exportation, its trade consists chicHy in the exchange 
of live stock and raw produce of the land, for the 
commodities required for the consumption of its in- 
habitpWs. t'he lattd-owners here arc almost alt Pro- 
testant9(fout the rest of tbb population is chiefly Ca- 
tholic. In 1791 1 foe number of inhabitants was com- 
puted to htfi^,00ar(k by foe census of 1821, it was 
128,042. wfiMMsdlHon of the lower classes is better 
than in McathTond some of the contiguous counties 9 
they arc not addicted to drinking, but industrious and 
provident. Tlie women, who work a good deal out 
of doors, are singularly hardy. Mr Wakefield saV them 
four dnys imer they had lain in, cari'3 ing into the 
ficldb their hfobands' dinner. The people are never- 
theless very supei'stitious, and under great subjection 
to their priests, who sometimes beat them, grhieh 
they submit to wi^ut grumbling. The same author 
was informed thn indulgences were sold in 1809, at 
a friary at Mitttimmbam in this" county. ‘ 

See the general works quoted under the former 
Irish countfot. (\.) 

-c WESTMORELAND, one of^ wKifVamt northern 

aiui itxtenL Counties. Tt is separated firom the sea shore 

by a narrow strip of the county of Lancaster, which 
hounds it on the south and south-west, as do Ciun- 
berland ou foe north and norfo-weat, jjid Yorkshire 
on the bast ' It is of a very irregullr shape. Its 
greatest length b 40, and its greatest breadfo 
35 miles ; coQtaming, by the estimate, 763 
square miles, or'490,920 British staMte acrae. It is 
divided into four wafds, distinguished br the prefixes 
of East, Kendaf, Lon^dle, and WeaV^llfhtch are 
again divided Into thlrty'ftirishes. 

The population, aocoroing to the returns of IflMh 
amounted to 51|959, of whom 25,519 were males, 
and 25 846 females. The families were 10,498; of 
whom 5096 were chiefly employed in agriculture, 

VOU VI. PART n. 


Hv E 


Ip l1 itlOlU 


IVmndarici 


Population. 

« 


797 

t»di*il MBnft cluw»> or hu>diciaft,aiui iSii Wmoihnw. 
in dleitlMW tbOa. classe.. The 
inOMMe of iohabiuate la the tea 'yean ' 

had been only i* per eeet. The deauty of popular 
tion i* nort lew tbaa ia any other coitwty, being 
one indiviiluid Jh niao acre# hud. 

Tbe gteater part of the coualy enmiali of bleak Fm. nt the 
and barran awon^ and group, w laftjr aadrnaked Ctmntrv. 
mountains. The .vaHiek between these BMntains 
through which foe rivers wihd arwwf mederate flw- 
tilky, and when well ouhivated yield good crops of 
oats,jaod inw^nm. fow instances of wheat wnd barley. 

The hotter parts of tbese vallies are appropriated to* 
feed eattle or produce hag* Tbe acreable value of 
the leiiifo^.the whole of this county^ is much lower 
part of England, Aooprdiiig 
to tim j|htife(iirmuie)i ^ incomo-taxr thewlieEege an.- 
nusi rm and t l fo ili hg^ lher did hot exceed 6i. 7d. 

aare^ being eheut half the average value of^he 
reH of the kingdom. The romantio prospects, how- 
ever, which ^ are afforded by the oonteast between 
the mountains and foe lakea^aaore than fopay the 
traveller for rambling, at his laiidre through the 
fine scenery. The Takes of Wina&dermere and 
Uilcswater are pertiy in this Oounty, and those of 
Grasmere and Hause Water, with saveral smaller 
lakes, provtneialiy called Tarns, wholly so. Besides 
foe char (a fish almost peculiar to those lakes), trouts, 
pikes, pench, and eels, arc taken abundantly in tbese 
waters. >01 ^ 

The cattfo of Westmoreland <are of the iong-hora* Pioduptions. 
cd kind, an^ttoin a large siae when well t&i; tbe 
butter they afford is highly valued, and supplies to 
some extent the markets of foe metropolis. Large 
flocks of sheep are fed on the mountain^ which yield 
a coarse wool^* but by crossing the breed, tbe wM 
of late years hss been much improved. Numbem wf 
geese are fed on the moors, and 4hese, with hama^ * 
form a part of tbe exporta of foe county . , West* 
moreiand is nearly dest 1 tute 6f coabt and tbe mefollic * 

ores lie so deep, or are m such remote tituationa* 
that 4hey are none of them worked. .* Slatesi, of foe^ 
finest quality, are abundant, and largo quantities of 
them' are eiqported. Limestone tf'elso very plentL 
ful« 

The principal manufactures of foe oounty aroMontiftu*. 
chiefly carried on at Kendal, a place early ofldbrat- 
ed for woollen clotbi which bore its agme* TMs 
manufoeture, and that of linsey woolaey, at well as of * 
coarse worsted stockings, is stiQ eontinuod, and re- 
ccH^ considerable progress has been mode in IntiVH 
dJKg the making of cotton goods. 

The principal 11 vers arc the Eden, tbe Lune* theflivcri. 

Kew oraCent, and the Lowfoer, whidi are more re- ^ 
marfcaMe for the beauties displayed on their bordegrs, 
and folptbe abundance of fish they oonialn» than for 
any fiurilities they afford to intercourse. None 'of 
them are navigable^ nor are foenr^mr artificial ca- 
nals. - 

This ooubty gives iHles to two noblo fomilies, 

Earit of • WeibnOiefoiidrand Lonsdale. Two .mem* ^ 
are iieaiRiedhto foe House of Commoiis by 
"bfaji tffO by foe borough of Appleby, whfob, 
tmugb smeWls the Capital of the county, and the 
place wlierewe assiaea and olectiona are fields 
5 f 
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The most remarkable aeats of noUemiBr aaAAn* 
tlemen are the following : JUmgher CiNN;(ej 
II , Lonsdale; Amlebjr Castle, Lord Thanel; Abbot 
Hall, ClMajetoptler Wilson, Esq. | Mint House, J. 
Long, ( Netberdale Hall, John Mounsefi Esq. ; 
hfOuglSm HdU, Henry BrouAam/ Sitq,; Caritun 
Mall, Right Hon* Thomas Wafiace. 

The town of Kendal contains <8984 inhabitants, 
and Kifbj Lonsdale 164.^ : no other town in the 
county has a nopulation of 1500, 

Bee Brittone Btanlier vf England s England Da* 
iineated; Fnrliamentary PopuMian BHurns. 

, . (w. 

Kuundariei. WEXFORD, a county in the province of Leiiw 
ster jn Ireland, having the county of Wi " 

Dortlu the sea on the east and soul* ^ 



Kilkenny, and Carlow, on the jpeuih ^ . 

extends about 66 miles Irons dlfm So aouih* and S2 
fr^ cast to west, and contains ^4 Englidi square 
miles, or 597,760 Englibii acres. It is divided llko 
1 )Av»iouft. eight boroniei, exclusive of the liberties of tlie town of 
Wexford, and ]^3 parishes, 140 of which belong to 
the diocese of Ferns, and two to that ^of Dublin. 
There are some inconsiderable Islets on the sooth 
coast belonging to the county ; the two Salters are 
the largest, neither of them having an area of a square 
mile. 

Stirrnrc. On the north and north-west, on the confines of 
Wicklow and Carlow/ this district is mountainous, 
and thq same characceitlpplu s generally to lU west- 
ern side. On the diast, in the baronies of Forth 
and Bargie, it becomes less elevated, and here 
die soil, though light, is well cultivated and produc- 
tive. In the oilier parts a cold stiff clay prevails, 
which, from the want of limestone, there being none 
* in this county, has made little advan^ towards im- 
provement. The Slaney, which flows through the 
middle of the dftrict, Irom Newton Barry to Wex- 
ferd, affords a pe^tual variety of picturesque and 
romantic views imon^ its wooded and winding 
banks ; the stream here struggling through rocks, by 
^ which its channel is greatly contracted, and there 
expanding into broad and still lakes, 'f he scenery 
around the bey of Wexford has been also much 
celebrated. Besides the Blanty, which is navigable 
to Ennisoorthy, near the middle of the county, it has 
the Bafrow, which separates it Irem Kilkenny on the 
west, by which large vessels reach ibe town ofsNew 
ilBqss, situated near the junction qf that river with the 
More, great variety pf fine timber trees, and 
9«e' kirgibinyrUes, arc found here, and the w|Md| 
lands altogj^er are qf considerable extent %d 
value. 

Wexford is divided into estates worth froid L. flOOO 
to,L. 10,0Q0 a-year, and into farms of various sizes ; 
but there is little of thaC^ minute division which is 
common in other parts of Ireland ) nor are there any 


Estates and 
Farms. 


rich grtri^ ^ 49 ^ 1808, was estimated 

at frpm SoT, to ‘35s« an Irish acre over all the cnitnty. 
~ ‘ which the principal artieje is butter^ are 
Wms, but geiwrily under bad tnanageroeot. 

tlipmilflvcs are of a very infetipr destffiflg* 
; and the aqnie ebaiwclgr h#ng»>A^ttirif stiK 
:h form a vety inconsi Jera&le the" five 


which 

stock. 


In their inodes of cultivatidtiplowever, the 


tr E X 

fbhnprs hhra are mere advanced than in many other Wexford. 

K O of thp island. The bqrooies oLFoith and — 
gie have been long noted for ibeir ^at crops of 
barley ; beam tpo are cultivated iyri|^iieccss. as well 
PS clover and turnips ; the djiill ayKlm^s common 
for 'potatoes, and preferred to evei^ other method ; 
and lime, though brought fiom a distance at 0 great 
expence, and also marl, are veiy extensively em- 
plo}ed as manure. Tlmienantry, even including thp 
cottars, are accordingljfth a much better condition, 
industrioua, provident, imd^any of them compara- 
tively wo^hy. Hero>/(prin <^rk and Waterford* 
whole fields are kept unddraimf which, in this mOq 
climate, is pretty i&udh UWro 48 funl* l^e bakers 
employ it fof heating their oVend, of which a con- 
siderable number are enifloyed, as 4 godd deal of 
wheaten bread is consumed in these countfea, 

The towns are Wexford, the county town; En- Towns, 
niscortby on the Slaney ; New Ross oil the Barrow ; 

Gorey; and Newton Barry, the latter one of the 
pleasantest villages in Ireland. Wexford!* is a con- 
siderable town, situated on Che targe and beautiful 
liarbour^of the tame name, but which is too shallow 
to oylmtf vessels great burden, and the passage 
into it is cnntiirimlly changing, owtfg to the sand 
brought down by the Slaney, whlSh flows into it. 

Here there it a wooden bridge over an of the 
sea 3100 feet broad. The trade of this tom, how- 
ever, is not in consiclerabJe. It eworts corn, chiefly 
to Liverpool; provisions wliich amfroagbc down the 
Slaney irom Enniscorthy ; and ano live stock* . En- 
niscorthy and New Ross are also places of 8ome 
trade, supplying the cool|ltaiption of the sunrhunding 
country wrthitheir imports, and affording outlets for 
its raw produce. The linen so general 

in Ireland, is almost unknown Hr W|||roin ; bulj^that 
of cotton is esrried on at Enniscorthyfvbere a good 
deal of coarse woollens are also made. Before the Rcpreienu- 
Unioinro fewer thaO eighteen memhtfs were return- 
ed to rarliainent for tbb district ^ th^^intyapd the 
boroughs of Wjuford, Enniscorthy,, '^wrey, New 
K 088 , Fethcrd, mnoow, Clonmlnes, 
sending two each. WexforJ and New^Boss have 
now each ood representative, and the county tWo. 

** This county,'* says Mr ** is the only 

one in Ireland where the tenadHiMve displayed ^ 
courage to act' in opposition to^Mb lafidlords**1b 
voting for candidates ; but it is merely from a re- 
ligious princl||fi^fij|hr;^ka no other political sya^ 
tern 40 euppelqf Wan tlm which prottiOCes the inie- 
rest and success of the Catholic faith.** IThe^Catj^ Populauon. 
lie population, according to the same ririteK is to 
the Protestant as ten to Obe,' and most of the per- 
sonal propnHy. end part Of the landedi^ is in the 
liknds of thrlormer. In 1791 the trhbleiLWas cbtii- 
puted to amount* to 115.000, and bythe ^nsus of 
1821 it was 169^804. The barbaidl of Bargie and 
Forth are peopied by a dfscinet fed, who are said to 
be descended flrom the advehtfifers i^bo accompa- 
nied Sirta^o#*tq Ireland^nd tNeit manners and 
Aabits, \^lth are dtffdreufmm tbotO of the Irish 
Ipfond them, bear 4 strong resemfilaMIs to those of 
their Saxon forefather^. ' 

There lire frrsries of the order of St Augustine 4t Friaries. 
New Ross, Cionmioes, and Woxford, the members 
in 



Wexford of which are supported bv contribaUeoe iexipd ’uppn 
uh-Pv tenantry. Thl* .tfttpnjir tCdlr 

Whiuter. th, RobelJijKf of 17)5^, J>f *0# 

acta of saaftgftjim^ty per^tfat^ by both ' 

Seo the. d lioted^iipdier tik} 

ties/and FttzerWSiMiittcal Siif^j^ ^ 

\ r ■■*' (a®) 

WHITAKClR^<Joit^, 'wiz bbrd at Mapcheitet 
about the jrear 17S5« Ol[ b^ parantfige^ aiid of htt 
{h'st «teps in fea^miiqb ^ mempriala \ bdt ha 

was sen^alt an lNirly,|\{|e)f^p|^ Oxford, 

and in due i^me^ ^9S!ji|mdq k fellow .of' Cbirput 
iChristl CoUeao. He",;|AdP%ie oagrep A. in 

1759, ai^ tbal of itafe, we are In* 

formed, ^^ hiz, iin<N>m.lpon^ vigour' of at on0 

displa^ediitBelf aihbpg.'bjfLapqd ; but, whilrt 

hit animated opnvertetioo drew many, around him, a 
few werexepeUed from the circle by hte impatllence 


compenies powpi^a like his), and by the corisciouflaem, 
it should seem, of their own inferiority.'* ^ That bla 
conversation must, have displayed sufficient vivaciW, 
and bis Jte.mpec.juticiebt warmth, may veryl|asily do 
conceived ; through these Ims of panegyric, it 
IS impossible to ducern a l)^g ray of titotH; 
namely^ ,thatj, nj^ |he earliest perm' of. bis liiewy 
career, t na was cBsunguished by a hold and dogmatical 
rairit, wfflm nottid ill endurp. dissent or oppositibfn. 
This may indeed be consideted as bis first and fast 
characteristic; at^libough the aeal of a friend hai^ 
with some degre^V dexterity, endeavoured to eon- 
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liron, lY-^xu flTQ. j9a TOium«jft chiefly 
dir^^ agbloH the fctatorfelf Mif bSmcpbe^ 
eon, better iniowa'ji8|rtie fdeteeMbi^w s and 

both pyUicetiont ‘bjlTe bew eobtUMnid'by coupe* 
"* .lit^ itfafe jt^tjckcf 


In the course of the fbllbttfn 


httope* 


vert ilinto e.totaic of preiie, by representing' It as the 
ordinatgupark of 'a supMur mind, we are not very 
much ^iqed tP regard It la the saue iigfaf. The 
doctrine s^uh lad^, to be of a somdwhat danger* 

misleading young 

candtd|i^ loilSPnW hoimurs, who may thus be in* 
dttced ic supf^^ by arro^nco and dogmatism, what 
ia.w«Btiog.ia.sovuia leataTpg.and solfd judgment U 
may be uaert^yiti^enl^V^ hazard bf cod|^tion, 
^a( ibjii djlrwi^iiw kp'd dogmatical spirit la at 
feost tie, iOr^^'n^ tpe chanscteriflijie.of those who 
possess but .a ,vet^ moderate stock of real m'erit; 
who have. peVheps made np uncommbn progress la 
aiw hrapeh of ssfeiiee dr Uteratare, and yet ebn- 
ai^r.ttmmpelves.Hgltitled to decide aii coptrOver* 
<4#il to intellectufd distinc* 

While l^uSber wa^UU a fd ^ of b>* col- 
lege, b«.gtmM 

twity. .tb<ipublicatidin, 0 ,f 4 %s ffi^^^^auehetter. 


»d. mi 


The ap^A volume followed in 


the year 17.^ V bat althbugn fdit^ bdoks weM origl* 
Daily prqn&e^, only two' ore .Aua completeiclj ibey 
embrace^tl^ l^en* British, and 1Sa;con periods' of 
tbehUtgm ,l^ jir.ork, wbicii ie.'perHaid the most 
remark jffie'eirhiji oabBl^tipps, eras wmbfldietely hbp 
garded as the pi^c^^.oir po pnj&pry writer, blit 
as more copspimiom j^boli) and ing&ioiis ijpecida* 
tion, than for cofl tinid jt^id>(hU,jiH^u§sm. Xikd 
the other wfdia (1^% pM puthor, it faffWleb in | 
lively and SPen%;v. Hi|. impatienee JM 

.-vivaciiv renffi^^biin iooliiabie of salectinc hia I8T 


,<vivacity renMred-liim iockj^Ue of solcctiog Ws 
pics^ and condolmiDg his thnoghts; and by ionefiiiig 


incin^ Im was indi^d tp a Mr Hughes; hiUJhetr 
cotthi^oiir^ wai pfl^Pery' sKpn. Arrnphb,^ f6t ^ was ‘ 

tess'Uian two montUf. 
(itommimream hhr AiivatMSM tp 
the .Cdse &/»#«§ 
JwrVii^riirr;' rv/tf/ice ia iits M 


P^chenhfp^Befkekjf Chaj^i tiofid. 1T74,^. 
Hli resentment "Was so strong,^ and hia dUcile^oil Zo 
weak, that he thus stiUected nimself to the vexatioii 
of a lawsuit, and fhe Cotfrt of King's Bench held hit 
printed Caiie t6 be a liheL ^ ^ 

'About the year 1778 hfe r^stgneB Ms fisHpwship, 
on t^ing presentdl by hie tfoltege id the rectory of 
lluth-LanyhbAie; one of the mpit valuable livings hi . , 
the gift of t^t society. He now withdrew Ititb 
.Comwally and took possessiop of hiV benefice i and 
he afterwards married Miss Tregeona, a Jaib of an 
ancient Cornish family. For a long time bi^'retire* 
meat was attended’ with ^eace and itudibiis epae. 
His restless IM dbminejeting dispositfon eood itavdv^ 
ed Mm in a long train of contentions wtfb bis po^ 
rithicrhersi he proposed' a ,tithe-composi(tob; which 
his ftiends represent as by no means onrehsonab)^; 
but of which nia parishioners appear to have tmiferib 
tained a different opiniob ; they fZt/ged to accede to 
Ms proposal, and he demanded flV* tithes in kidds " 
Disputes,*' we are updri dbpiUaet 

animosities werb kindleif,^ and m%ation$ tookjplcoe* 
That Mr Whitaker was finally victorious, uArdCd 
pleasure to the friends of the rector, o^d io the j¥ietid$ 
of Justice and truth > yet it was longbefore' harmony 
was restored to Kuan-Lanyhorne.** Let us herd 
mark in passing, that this mode of confounding fte 
cause of religion with the ciuse of tidies Is a pretty 
anc^t device, Itfkbot certainly to be considered as 
won^^ful, if, after^ all ^hese contentipnif Snd litiga- 
tions, Mr Whitakei^ Was subjected to tb^^inoirtifica- 
tion of observibg that his par hshiodets tiifiiiifested m 
aversion to his preaching, an indifference to hisa$ 
monitions, and a repugnaiici^ to his suihority. Tbit 
is indeed the natural consequence ofthe'ipeasurcs tO 
which h'e Mdi’ted'; they bave<gan obvious tendency - 
to aiztlXZ or bontindb animosides, and to ch'cumsCribci 
fte btilify of a clergyman/hy rendering him obnoufs* 
pus to allhost every man In ' his pnriSh Who hairpnh 
perty eriofugh to bring hhh within 1K8^hfp|lL of such 
migktions. It may pcrhsps be re^rded asextrehie^ 
ly doubdbl’ whether any c|ergyraah, .po«8bs6ing 
portion of thb prlmiH^vO spirit of C^istianitjS wVu)4 « 
glMbpl^ tb en|«^, more With his o^ \ 

4Kin mspufes, lui^awsufb, Which thete 
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alterlijfioh in'ty^ lilebaviour of bit pn^iJ^ R^riBUb 
crs, an Alfca t a good underttandl^ wj^ jM le^t^ 
tablishem^tween the paitor and Im/.flock. HiV^ 
meaner was hearty aqd familian arid iribtwitlMtand- 
ing the rabidt spirit that aometirifies apTb^ates bis writ- ^ 
iiigs, he^aa po!^essed of man;^ yifVriat» ftpugh meek-, 
ness ana humility 'jvere certiaibly not of their num- 
ber. 

His next pubtidktmn was of a professional kind^ 
nanael^ Sermons tipon Dea(h^ Ji^nient, Henpen^ 
andMM. ^ Lpnd. I 78 S, ISmo^^e afterwanhds ei!u 
gaged in the ramous controverd|||^6pecting Ae cha- 
raetril* of(^ue^ hfary; and produq^ 
wbrk^^upder the title of Marif 
caUid, ' Lqnd. 1787i S vols. 8vi|^.jSRr(S^b)^bed an 
erijarged edition In the year 17m) ^ and he 'sectns to 
hiva been not a little mortified that ncitlief Lord 
‘ Hailes nor Dr Robertson could be induced to print 
a single page against him. This production, which 
is by no meai^ eminent for qoolnesa of reasoning, or 
sobriety of m&fmcr^ has probably conr^ced vpry 
few competent judges of historical evidence, who 
have submitted to the labour of a patient' investiga- 
, tion. If Mary’s innt^ence is so apparent as some 
of her advocates aver, is it not remarkable that so 
many bulky volumes should be required to display^, 
that iuQoccnce ? Besides/ if we suppose her to be' 
innocent, we must at the saine time suppose all the 
most distinguished of those who oppofed her afkcr 
the murder of her husband, to be edVered with an 
enormous load of infamy. And we will only venture 
to add, that the uncontroverted history of her pro- 
ceedings, from a short period preceding the murder, 
till her indecent nuptials with Bothwcil,* furnishes a 
degree of mpra|||^idence which seems to be iriuffcc- 
tuSly opposed 0y all the perseveriug a 9 j>histry of 
her defenders. Jk 4 ' 

Having again teefirred to his theological studies, 
Mr Whitaker j^ublished a large volume, entitled The 
Origin ^ Anaf^isim disclosed. Lond. 179L Svo. 
Wkltev^ might|^ the opinion of others, it is clear 
that the autho^bimself entertained a favourable 
enough opinion of this production ; , wiiiqh he repre- 
sents as '* a train of historical argumentation^ at once 
novel in its dirdetion, compreh^'sive in its ttjppc, 
and dccisivgin its efficacy." « If Im . could dllcuss 

a point of history without hei£,iirid violence, it is 
M^y to emgeeive how he ivonla be disposed to dis- 
rais a'pdtiit"'qf heresy, . As a proof of his zcaffor 
orthodoxy, ^ anonyniius friend presents us with 
the fbTlowlrig anecdote : ** Tliat the feeble Deist 
should have shrunk flroqi his muignant eye, may well 
be conceived, iqrheo we see hfi Christian principle 
and hie manly apirir uniting in the rejectibn of a liv- 
ing of crasldepUc value, ^ which was at thi^ time 
OTOred hifil^ji^n'tTQttariari patron. He spurned at 
j^Jthe^te|U||tirtion^ ao^ .pitied thq seducer." But in 
’^^**^cnder thiif^aWiado’te altogether intelligible, 
ifomiftti^; sepms , to be ;reqr'“^ 

od and approyea qrthridoxy? Or 


pfU^oo o£pBr him the living under the condition, ex- WhitnisEr. 

or imnlied, be.noiddt becoine a convert to ' 
the pnltMU ^creedi ^i|h Tcppept^ the first 
gueftiop, |("ls divines 

h^jgupcepted fj^ pnrfermenl/rwAA who, to 
All immam appearance, bad no. religm whatsoever ; 
and will) respect to the second, it js equally evident, 
that no patron/ if he posseted, cpmmbri sense, could 
expect a benefioed .c}ggyinaiv,.|tO make An open 
ayowfld of opiniena the <^itwh Taas formally 
cjondempeA as JheretlegH^; ^ . ... ^ . 

Mr Whitaker badfi^mH to the English Re* 
ni'etu a Befiils of arttckijn8fa|pobap’^ history, which 
were now reprinted smlpBa(ie farm, under the 
aitle of Gibbon*s 'Sistory of the Zbtofnie And Foil of 
the Roman Empirtt in Voj[f. IV, V. and YL yuaria, 
rerimeed.. Lend. 1791, 8 vp. ^This work, wlueb ex- 
tends to a 'considerable volume, u. written in his 
usual vein-— with su^cient acutOneas. and animation, 
but with little suavity of manneiv^^ elegance of 
style.' He certajnly detects errora and^ exposes in- 
consistencies { bjat it may readily be supposed that a 
writer OPbis cast of miod was not very lik^ to form 
an impartial estimate of Gibbon’s real mertjpi, .which, 
pflter all the fair 4id necessary ded^oris are .made, 
must still be allowed to be very gi3mt.. Mr Whita- 
ker is always an intrepid writer ; ho is nqvei' afraid 
to deliver a decided opinion; and .whether the sub- 
ject is very familiar or quite new to him, bis tone of 
decision is commonly the oamc.^l^Pius, for example, 
in bis animadversions .on.XSibboM admirable chap- 
ter relating to the Roman jurisprudence, he la pleas- 
ed to declare, that nqthuig can subdue tbp native 
barrenness ol* such a this." His censure re- 
fers to u subject of which he may us 

in a state of almost total ,’ aesgigf to 
have been alike unacquainted ^ithlpk iqienpe) and 
incapable of appreciating the maaC^y manner in 
which it is here discuaifpdei' indeed, to af- 

firme4ltbat there is no ]^pbiei) ofy GUtoa’s work 
more remarkable tlian this vory'ctopiprt.altbouglj 
his early sludieiSjiad not prepared bhpa such a 
task, he has exhibited a r^id and, powerful 
sketch of the Roman Jurisprudence, to wbigbit might 
be difficult to find a poraJtel in,^e writings of the 
professed civilians. AndUt *lwwcordit^y wbeen 
stamped with the approbanon JSf^ 

distinguished j civilians of the P£|99tol»vAge. b has 
beenillustrdMilir EMigQjDd,Watbkoenig» Aha forme 


dmUto BHigoaipd 

pabjnRit iiiWbr«uw;-an4i4|iie.)^t«r in 
French. ' ■_ /; ' ; . . 

. After «n intcHpnl of tliree jew., Mr WiiiUHer pii)- 
duced a copioua work oaa wi^ject wbi^ is certnio* 
1/ curioiu wd interastiag. This wptk he entities, 
in his usmtl ferny 7%e Count- tjf H/fUfiibti^reer th. 
Alp, Lood. Sttv l<>ke 

,onie of his former pnblie^tionvit nihrao^ a con- 
siderable degree of ettei^yoii,i^eo^;j||^ them, was 
theirghl.. to 'OOAUMn.melttxhBi^/jaBd erroneous opi- 
nipps. . t jj^.yeuhd; aa waa;ehftouiitered by the 
te f<omWcH)raoueelee,uja(*^'’Vislted, but with- 
Aia name,-^ Mr Whit' 

rfjt Gfurse Mir ateertained^w^ 

I^nd. 1795, Svo. 'fW'.-. •. 

■r., In the year 1795, he endeavoured to enliglitcn 
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Whittker. the public by ao octavo ti«et on 29# y<aaj Owjgt# 1||| of indigbatiofi tlik worthy Whuaker 

GwtrnfHfftt, wMdi lye have mm baa th^ pteafure VPt* ft^ve anj ,onenymoui%ritiipffs, II 

of aeoingSrliut wlMeb bk^iaitd^iaerllr quoted* ie^ nave pvacpJbtlfMd l|ei|Uin and inttici, mey very Wickii>». 

WhliWat. thU ladarsDa^ aMOyMt^oad by.Uwapffh# He bupeSbd bis 
Uon lerupl#, lie noeived aa auihaDtio ; laoip a^horate wa^ beariod .hb addi- 

for it is net alBniltte conjecture boaatheaidijeet of tion|ei)afDt|odadibra#b«a#ntjpfj»tm flenie 
civii government wottWi be tr 4 amdby>ttt&a-«riter poieifaofceoIarteitiMra^an^ofiaonpamtiudcitb- 
at snch » period* > r *' *. dom^aibentheyarefl^lyaiTri^d P^p^covcrof 

The lagt worit wMcl^Mr Whiiakm lived to com- a majsiiow and wen W UMy^tediMJV^ >" 
miinicate to the »pmd40|||u9# Aiuuiit CtUktarol of A hlshgmd ajgogant tone to^m gfeady elevat- 
Comwall hutorieAh^ ^ndc, 180bi S vols. ed above mir own standi^ iH of fuMjeetf of 

4to. Hisvlgour t|||Mp|||bendiminiriiepi and be bad wbi^ they only pesaepl A very eauu} aiad SBMtfi* 

^ loimed the man. OMSny ether workaj particularly cifd Incwledge. , , ' * . . 

history of UxlEilldilllmd a* history of London: the' Thb anonymous writer, whoipwaiti^nghauapect 
former he intended to eomprisnin an octavo Voliftae, to^ Jdr Polwhcle, has, in the foUy ing pastage, 
the latter he contessplatea os ** quite new and ori- ^|H||nedj{b,chafactcr qf Mr Whither w% imrc 
ghial, end dt to make a quarto.” While he was pro- sfliW^|ty.J|[|^^«||B«.t«ii>i«n. 
seeuting biq ardent researches into the antiquiUas of waq|)th ^teAM,<^togetW with a t m n of good 
the metropolis, Ms friends remarked the first indicO'* intenUens, we attribow an irritability ■tt S*'*"*'* 
tions of dqiiining health. He had- originally pos- destructive of social comf^ an {mp6tuoi4njj|| that 
sessed a robust constitntion, but his mind was rea^ brookad not oppotitibn^ and bore down tdl.b^re it. 
letij and bit temper ardtfil ; ajdd durio^ hit last visit This precipitation ifat in part idM to be traced to bis 
to LopdoHi hit peat exertiona in proclfU'ing mate- ignorance of tho world; to hit^pUcity in believing 
rials for hit work, and bit ^reiteeiFortt in supporting -otbera like blmtelfwo-preciscly what they seemed tu 
hit usual toteof coovertauon^ the literary circles^ be;«and> on the detection of bit error, bis CQgcr 
left lum in ditate of debility which was not at first at dissjmulation or hypocrisy. But his general gouil 
considered as alarming. It wasg however, followed humour, bis hospitality, an^ hia convivial nluasantry^* 
by a stroke of palsy, from which his recovory was were surely en uejh to atone for those sudden bursi^ 
never so comnlete as to allow him to resume bis ocS of passion, thoac n^hes which betrayed hia < human 
CUpations wMttUs former vigour. During the last frailty/ but still arguod genius. And tbej^whp kneu 
year of his Itfet w lingered in a state of gradual de- how * fearfully and wonm^Yfuily he was nuide/ could 
cay; and he is said to have contemplated his ap- bear fron^a Whitaker wjjait lliey could not so neil 
praaobing dissoluUqhiwilllb the cheerful resignation have tolerated in another' ^ la his family, Whit- 
of a Christian# Qir Stteday the $0ch of October aker was uniformly regular; nor did be jufier at any 
1808, ^sank without any time his literary cares to trench on ms domestic 

ilKlicatiaD A|^WBHog, and with a smile on his couii- duties. The loss of such a man must be decn^d, as 
tenaoce. * Be died at Ruan-Lanyhornej at the age it wercp a chasm both in public and private lift' l^ut, 
cf about aevettty-threej and left a wfdow and two for the latter, we may truly 3%, that if ever wife 
daughters* ^ ^ bad cause lament the kipd and faithful husband. 

He bad recently sw to the press aUiiatiquarian or clnldren tho afiectioidite* parent, or servants the 
volume, Hbicb was soon afterwards published under indulgent master, the family at Ruan-I^anyborne 
the title>4>f T^e Life Saint ffeotj tfte oldest qf all must feel their loss irreparable/ IGentlenian's Ma- 
< tlie Brothers ef King Alfred. Lend, 1809, 8vo. gazine, voK IxxYiii- p. 1037* §ee likewise MichoU'.N 
' The preface is written by bis publisher, Mr Stock- Literary Anecdoifs t^f the Bipdeej^ik Centuii^, vol. 
dale* All his wincipal works have now been enii- iii. p. 105.) ' , ^ (w. w. w.) 

* merated, bui jm iw ^plementary notice^ are still WICKLOW is a county in the province of Lein- noumiircv 
^ neceSsaig^* an introduction to Flindell’s ster in Ireland^ounded by Dublin aijd Kildare on 

JStifi/s, an4jir%nplemcnt to Polwhele's Antiquilies oj fbe north ; by Wexford on the south ; by St Geqvge <> 

Cernmedlj and im ;gH>trlbuteiM»* The] Cornwall channel on the and by Kildate^ Dublin, aiid;. 
and Denon PoetSo HfiPRtenoc|j^ the English Carlow on the wept. ^ It extends about 4b i Atent. 

Revieto has alnaady been menmnea^: but he likewise miles from north to south, and 33 iroin east to^st 
appeOKS to have lent his atd to th^ Critic and containing 781 squaie mdOs, or nearly 50O,00QKng- 

Uie Antifaeobin Reviem f and his eulogiH informs us, fish ^cres, ^and is divided into six Waroniea and h.iir OivKumA 
in a very solemn style, that the ^aiH|lgtli of his baronies, and 58 paiishcs. Of those parishes, 4 h 
prUMws is ISO where more appareat Wan in those are situated in the archbisliopric of Dublin, six in 
articlS^wheipi ht comes forward, armed with the ^.tibediocese of Loighlin, and threo.in that of Ferns, 
pano^ of trttthi m.defeocc of our civil and ecclesi* The outline of tliis county is |endered very irregu- surr.icv 
astical cooitilHidoja^ >lt wot them he^struck his ad- lor by a district on the aouth-wteL '^e barony 
versaries wi|htg 9 a 0 emation, and we behefd 4he hpst SbilMagh, being almost deiadM frodHie rest of it. 
of JacobtnS away from ftce^ and projecting between tbs counties of Carlow and Wok 

creeping into fheir g|Mteriui sfdasknmi^ The Mmc ford# On l^e snst, the sea-coast stretches almost in 
» tasteful ai|M. j^icimis priter aversjJibat at Whitnitr'yjp pnbroken Ijne, except a littla to the south o| jtlm 
lucubradmm^aOihbim trembled but pane^^fim oY WicjriiDYri wherq there is a promontorjr dali- 
gyric is iomewinit abadl by another piece of Wii|||d|i|r He^. Bray'Heait, another point, is 

mation, namidj# that Oibbbn was a ** feeble Deist." the pxtramUy, MouAtains and bogs oc- 
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wukhiti. cupy a,.4preat part of the interior^ iTnun^llw e^ Myrtle AoMshei fn elich profusion as to have been Wickio«r. 
'along the centre of the district, to the beroay w iemettmes used for inak^ sUbJe-brooflDS. The 
ShiilflJaghk MttA of this tract is wttbouitvfnhabit** eommoh laurel; Portugal laurel, and arbuMI, attain 
ants. " To the imth and west these noentaias are a greet srae;and can ^eearcely be^ reeAmeed to be 
bold and^rupt ; but on the east they are penetrated the jsame shrubs. 'Dublin ie suppliedwtifVarly po- 
by sevcrnVeaati/ul glens, of which the Mrgle> the tatoes end, hantfse-lemb from the sea-dSast of Wick- 
glcn of the Downs, the vale of Imalee, and Glendal-* low, the cliitiate of which, according to Mr Wake- 
logb| arc the most celebrated. Some of these are of fiM, is decidedly different from that '"'of the rest of 
considurable extent, finely wooded and amtered, and, Ireland. This is the onlyjnjrt of that country where 
with the mountite which inclom theMi, exhibit a Im ever saw grapes groarH||^t of doers, 
great variety of mnantio socnery. In these glens * Ihere are several SW^Mtatei 'in Wicklow. Estates and 
much of aho wood ^is oak, but not of a large siael That of Earl FitcwiHiai«rJ|PI||l8 to 66^000 Irish 
Detached hills also abound on either side of this aerhs. The centre of the eghifr. w -consists of 
range, though on' the east, aouth, and west, the eoun« bogs and mountains, and is^mnMrabited, belongs 
try is in general low and fertile. It has beeuMfla- chiefly to the see of Dublin. Thediatrlct of thesba* 
pared, not inaptly, to a frieze cloak with frlacedlll^i coast, however, is much divided, aAd abounds with 
der. if| the central range, the pMmnfg rode is villas, the temporary residence of the wealthy citU 
granite, and argillaceous schist' iiir^tlfe less elevated zens of Dublin. It appears to me," says Mr Wake* 
hills Ofr'the east and south. On the north, near the field, ** to contain more gentlemen's seats than the 
conims of Dublin cowlity, is a remarkable chasm, same space in 'the vicinity of Loildoi|||^ The com» 
called the Scalp, in a ridge of granite. Calcareous mon period oflcatea is twenty-one' jrears end a life, 
strata occur On ihoarest, and also on the east, from On the sea-coait, lend lets at from L.8 to L.fiyer 
Wicklow to Bray*! but no limestone has been found Irish acre, 'or about 47s. the English acre, and on 
in continuous rocks. In these quarters, it h in the the borth-enst, near Dublin, if is considerably higher, 
form of pebbles or gravel. Potatoes, and all the" usual kinds of cqrh, ate culti^ 

MincxaU. Wicklow is thought to be rich in metallic sub« vated ; but turnips, clover, and other’'‘amelloratiiig 
'' stances, particularly on the souUi, from the Crough* crops, only partially. Marl and limestone gravel 
an Mountain to the hill of Cronebane, about ten are the principal manurcj. Irrigation is practised 
inifes to the north-east. In this tract copper has aecording to the method common in England. A 
been wrought at Cronebane and Ballymuitagh to a breed of fine-woolled sheep, peculll^^ the moun- 
considerable extent. In 1809, the Cronebane mines tains of this county, exhibit the oni^rades of a dii* 
produced about 8000 tonswf ore annually, At an ex- tinct race of short- woolled she^ In Ireland, 
pence of L. 8000 ; but at bolb places the works wore Besides ' the manuractut!a*^ 4 ^^coarse woollens for M^nufuc- 
t.uld .Mincs. soon after discontinued. Native gold has been found domestic use, flannel is^'^adir to a considerable tures. 
on the north-ewrside of the mountains Croughan amount for sale; there is a Flan^ Hull at Hath- 
Kinslicb, on the summit of which this county meets drum, at which, before 18()I8. 'Miki fipUO^'fo 7000 
M ith that of Wexford, in a stream which fiUls into pieces were sold annually. The cotton trade was, 

I he Ovoca, and also Ion the south side of these moun- at that period, in a flourishing ednditfon at Stratford 
tains. In 1790, gold Was obtained to the value of on the weltern side of the'*4Mnty. But the linen' 

L.lo,000, sometimes in pieces of coiftiderable weight; manufactare,Ao general iwoClOT parts of'IriHandi is 
one of them weighed nine, a second eighteen, and a carried on here only to a smgll extent There afe 
thirdevcntwenty-twoounces. The search was then un* no good harbours, nor any cknal or hatigablo river, 
dertakeo by GovcrnMOit, both in tbemountains them- in this district. Wicklow haihour has Only firom se- 
selvesand the strealiMrhich flow ftiom them ; but no ven fo eight foet of. water on its bar at higtt tides, 
veins were discovered, and tlie works have been long Wicklo#, the county town, with jMtrnglasi, filest- . 
since abandoned. Lead has been worked uiGlenmaher ington, and Oerysfort, were Slfl^iafliiiiMy boroughs 
and ill Giendallogh,or the Seven Chprehes. At the before the Union, though, excepdfig *1^ fipst, none ' 
latter place, in 1809, there were three smelUfig of them coDtajmid, at that time, IpOfl^lV^abitantii, 
houses, and about 180 bars, weigUilg one hundred and WickW wif^fiot m^y more. The Vill^es 
weight aueb, were made wi|yk..4^ ^ are Bray, Ratlmteii, Arkfow, Stratford-upon-lSa- 

iiivcr-. Tflu rivers are the Liflcy, which bds its rue on the ney, and a few oBiers; Of thesb Arklow, the most 
north-west qUorier of tbiipcounty, and passes Into considerable, contained about fl600 inhabitants. A 
that of Dublin rthe O,voea, which flows into the sea battle was ^ght there 9th June 1798, in which tiie 
at Arklow'; and the Slaney, which, rising in the rebels, oomplted to be about 81,000, were defiMed, 
soutli-west, proceeds southward into the county of by General Needham, with a mixed fdrce> CHpnot 
Carlow. None of these rivers are navigable in Uicir . to have exceeded IflOO. The herrfog-flsbery,ln the Herring, 
course through this district. There are no extensive bay of Arklow, which, next to that bf Galway, igl'hhcry. 
fakes ; the meat considerable ere LougbBray, Lougli considered the best in TrefaOd, empMed, in 1816, 

,Tay^ Lough 'Dan, ahdi^e loughs of the Seven from loate 1/D boats, and hat tdkhMfws produced 
Chbrehes. Some of the strcailis precipitate them- about L.2JSMlyeai^^^ ' > 

selves from consideraMe heights, forming beautlftil Tlte popmlSonf ef shit ciNhIty, was Population, 

cascades; the most remarkabiwoDe is at Powurt-rVabedk' 58,000. Aceordiog^Sb the* cffleitiNaken in^ 
court, where the water iaUs from a hei^lit of 88|j^^l881, it was ll 5, 162. Mr^akefield cdmjputcs the 
feet. ' ^ ^ ' proportion of the Catholics to the Pi^testants to be 

f lunate. xhe climate of this county it femwmUy mild;^ as ten to one. In the parbh of ArfcliBpV according 
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'VilUow to the writer of that Articl# id the iPunfctMl Sanif, cmiI ere every where milder thau WiKtow... 

w, Ln •* ilrlhe-«witeiwc<malfa£.8cotlai^^ and no part of the ^ ’ 

s/^ire. mcmberi to Parlii^Dt, both: of whom etmnlywiBo^Chan fen^or twelve from the »ea. 

may be retMi^ by the inOnmiice of EarJl. FilMiU la soiiimer, imwevar, there la jUat^fiMsimshin^ 

Kepre<,chu. bam. v^he Agos of Jaboiftr and the pricea of provU fot Ode reasoo, the eropaef wheat and bmiey, parti- 
aions being OecUd by the, vicinity ef j:>ublin, are ouiarly the former, are commoftly hiferkhDn ^tuality 
higher tiian in moat ports of Ireland, W the con- to those raised oathe eastern side of the Maod. 
dilion of. the lower ciasaea is said to-be moracom- The soil Athe arable land for the .most part, Su,i. 
fortable^ ' ‘ of a hasel ciHoitr and shallow, but thry aDdepot UDrer- 

^ee Frazefs. <f ihc Agrtcaliure, tHor and well adapted to tDroip husbandry. ..Oo the 

of the QouiUg ^^ttSfklovh and the works of bajrfef Wigtown, there ie a tract of rich alluvial haul, 

« Beaufort end Waki||pii^ quoted under the for- at «»r the growth of wheat and beans, siodiar te the 
mer Irish counties, ^ (a^) Game kinds ofOowrie, and (Hbgr tracte.oo the Fortir 

.Situaiiun WIGTOWNSfHJeEi afioafitpne county on .the and Tay; but this and .every other description -of 
and Boiinda-sputh-west extremity of Scotlandi situated between olmyted forms but a very small proportion of the 
5^^ as' and 55® 4' nwih latitude, and between 4* 16' western side, between the boy of 

and 5® 6' west , longitude. This, with the stgfrartry Luopiuid^ii^^ the soil is chiedy a deposition 
of Kirkcodbright, now forms the province of Gallo- of sea sand, infeiOjmrsed with considerable traoto of 
way, which was dhee more extensive., k is boumk flow moss. In this quarter, near Gienhicc, thoM^ an 
ed by the sttfartry of Kirkcudbright on the east; extensive rabbit-warren, .said to yield about Ljfo a- 
by the Irish Sea on the south and west, and by Ayr- year. Much of. the higher grounds, or the Atoors, 
shire on the north, containing 485 square miles, or is wet, spongy, and sterile, prodaeiog herbage very 
310,000 fijiglish acres, ^d is divided into se- inferior to that of the hills south-east of 

venteen parishes. About a third of the land is pro- Scotland, and depastured by a small kind of coarsc- 
ductiveor ouJU^Lvated, aod tberUSt is in its natural wooiled heath-sheep, and an inferior variety wf the 
state, and comparatively of little value. native aattla. 

The. district is o( a very irregular form, the west- The rivora are, the. Cree, fbe Bladenoch, and tKIfjikirf. 
ern side being aloiost cut off from the rest by two Locc, with a number of smalfer streams. The Cree, 
arms of thq sea,' J!,uce Bay on the south, and Loch- which rises among the mountains of Carrick in Ayr- 
ryan on tlianoliitf|i^ while Wigtown Bay, which sepa* shire, enters this county from the^^nortli, and, flow- 
rates it from Jwkoudhright, penetrates it on the ing along the boundary with Kirkcudbrigiit, falls in- 
DiviMons. east. It is popularlirdivided into the Minns, the to the bajT of VVigtown»JitJktle above the town of that 
Mockers, and the i|||||||Si-^ Minns, which sig- name; and it is navigable upwards lo the Carty a 
nifies points or promdKorfes, consists,- principally of little below Newton- Stewart. The Bladenoch, alter 
the peniqsMis lyipnepest of Locliryan and the bay of a circuitous course of about twentyi-four miles, alio 
Luce, beih|^he.jMNiPe8t land in Britain to Ireland, enters the bay of Wigtown, and, by means of the 
and terminaHQg on. the south in the Mull oi Galloway, » tide, admits small vessels a little above its menSb- 
the most southerly land in Scotland ; from whence The Luce, the only other stream of any size, aftern 
may be seen, in a finef^day, the Isle of Mgp and the northern course, fails into Luae Bay at the town^of 
shores of England and Ireland. It isi^.uennected Gienluce. These streams ^are frequented by salmon, 
with the rest pi’ Wigtownshire bj an isthmus about of whtcb there are one or two considerable fisheries 
six miles broad# -which' seems tA^Jiave been at one on the bay of Wigtown. There are several lakes, 
time ^tyerflowed. by- tbe sea* The Machers is a but none of them'worthy of parltamlar notice. Lodi- 
large promontory, none of it much elevated# whi% ryan, though it has all the app^ance of a lake, is 
runs out to tbegpiih-east between the bays of Wig- an arm of tbe sea, and is of grebi imporianeS as af« 
town and Luqe|!!^gj||^ t^ Moors are spread over the fording a safe and eommodiens harbour, with an in- 
rest of tfie qfjiihq^but^ chiefly on its northern side, land navigation^ eight or ten miles, andoecasion- 
wbera it by Ayrshire, ally a proiluctive herring-fishery. .. 

Surface. v Tbe Surface of ihiscoiMAv. bxctaipivthe northern The valued .vqnA bf Wigtownshire;' as taken tfd^VMuaiion 
quarter, where the hills rise to and upwards, 1642, is L. 67,6(1 , Soots, and tbe real rent of and Kcntal. 

^.Is very little elevated .above the sea ; but, exclusive the lands and hollies, in 1612, was L. I31,778i:$lgu 
of a narrow tract of alluvial land near the bottom of lOd. Steriiog ; the land rein being about 8s. an fing* 
the bay of Wigtown, there is very little that is flat or lish acre. This is divided among a fe^greatprot^rie- 
levd^^t, consists, for the most part, ofagreat ma- tors, one of whom has a rental of upwards efL.80^000, 
ny ml^ills god gently undulating grounds, often and several otbers have from L. 6000 to L. 10,000 
brokenly detached racka which rise a few feet ebove and upwards. . More tbatf half the county js heldte* 
the surface, and interspersed with considesabie tracts der entail. ITie territory is further divide into farais Farms, 
of mossy and, mporish sejii, even Jn the lower and of a moderate size, on ebe arahle landsj^feldom ex- ^ 
more culiivkqrfuei^; being similar mtlils|espect to ceediiig 200 or 300 actei^ wliM are bitd on lenses . , 
the stewartry'wKurkcudbright, thetiCMfi|^visio» Of for Ig or 21 years,«s in otherparts of Scotland, it. ^ 

Galloway. j(8ee JKiawtflPBiaoiiT in thMnJyifeiifeJif;) was formerly the pi^ifse to add the life of the tenant; 
riimatc. TheciiigaM^pughm^^ mihUnd 8alubrioQ«|fiw» . |^eo«6 of these leasee sttli subsist, but dew are nowa^ . 

peciallyin thj^wgrouodjh-tfae prevailing winds being Jffltphbd but fora term of years certain. In no partRems uuci 
from the south-west. . InAIie Minns rains are more oFgcotleid^eerhaps, have rents risen more than in A^riiuidirc. 
frequent thau^ft the j9fiiic/<srs on the soutbMSWt;birt tfiis quaiPP <«A varies of instances/' says the 
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^ i^iown. author qi |ho AgticuUurtd Siuroey^ inighCbdtiddtt|A 
khiit tjirhcre die present rents oi' farms 9ft W 

prices paid forirJl^in in the memory of fsarsoDs stIU 
living.’*' Yet atf4lnproved system of agricoltim liai 
not kepl'iliii^e with this adfanee of ^ 

been cbHfHj^occasioned'by die tncreashd demand 
the Englfth markets for their cattloi which arc mnoh 
esteemed in every part of thoislaad. (flMk AoBXCUL* 
TWHB in tlus Snjppilenieni^ The management of *1116 
Bittbio Jand» though' improved within Ukmw iew yearly 
is siilLvery much interior^o that which ^prevails In 
the easteeii and other lowland counties of Scotland* 
^I'he principal eern. crops are oats and barley » or 
rather bear ; the potatoe, wliich occupies a coasider* 
able portion of every farm, is still a much gjcaahsr 
favottsite than the turnip; and where;.}tmniMi^ 
raised they are, with few exceptions^; dierled tmUie 
ground, instead of being consumed on it' by sheep, 
practice of the. eastern counties* 
It iii^'thcrefore, to their cattle principally that the 
farmers trust for pays^nt of their rents, and a great 
portion of even thg^best, arable land is *still appro- 
Diiinos. pviated to graehljfirS»*’On the western side, the ^iry 
has been introduce within these few years by farm- 
ers from Ayrshire, and found to answer better, it is 
said, than the system common in other part# of the 
oounty. One of the largest dairies in Scotland is in 
this quarter. Almost all the land, even die higher 
grounds, is enclosed chiefly with stone fences; well 
known by the name of CkiUotoay dykes j and of late, 
^ a considelrable improvement has. taken place in the 
fartn4iouses and offices, nmnir of whicn'have been 
constructed in a substantiai manner. There is very 
little natural wood ; but considerable plantations 
have been formed- by some of the principal proprie- 
tors. Among the trees found most able to endure 
die sea spray, and resist the westerly winds, are the > 
pinaster end the Huntington willow, . which thrive 
alnaost on'tho sea beach. On many parts of the 
coast large banks of shells have been formed, which 
are used as manure, in place of lime, and in others 
sea^weeds are used for the same purpose ; lime as -well 
as coal must be intttarted from Cdinberland and the 
west of 8ootland^|nmr^ being none of either in the 
county. From thd^nt of coal, the principal article 
of fad used iu the interior is peat and turf. 

Town^. Wigtownshire has three royal biwgbs; Wigtown, 
die county town, situated at the bottom of the of 
diet name; Wbithom; neaEhthe'aos^.eaateTn point of 
theSdCchers division; and Suicara^^t the bottom of 
itqircftLiaa- LMiryslli'.^ In the' elections for thb* Scottish burghs, 

' these, with New GaNeweyAi the stewar try of Kirkcud- 

bright, tend oins member to Parliament ; the county, 
in wfaidi there are about six^ freeholders, bemg aho 
represented by one. None of these towns, however, 
ermexteneive orpopulous** ' The villages are Newton 
Stewart'on the Cree, Garlieston, a small sea-port tn 
die bay of Wigtown^^ew Iiaee« an inland village a 
(sw'iBiles ea^ &oim 8i|wiiraer|Glenluce,at the botlopi 
of Luce Bay, and'P^i^Bitrick, on the west side of 
the ^nns .division; on the great thoiougkfltref be« 
tw«sihDritatn ''und Ireland Channel, betwecd' 
Pedtpatrick mid '1>onaghadidi*.aBi» the Irish 
being only about twenty miles aidiw 

manufactures of any consequence, adlpi^^othCt 
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trade butjghat Is carried on in small vessels with Wigtown* 
the nearejt ports of England and. Irelai^and the 
wast'of Boeiland, for the expartof tbv^^wpro- 
duee^ and tto^^impoii of eodi> lin^^aod other 
ardcles required fi>r consumption* 
and Bttasprai> used herei^tbeeg is* now lets variety wci^rhis ami 
than tfi most, other parts .-of SeqUand, the Win.- Mcabum. 
chestw bushel and the avoirdupois weight being 
in general use. By tbf .Aamer. all the oorii# pota- 
toM, &C. are.ineaa»mdt^||M slated} ^le 

might of the com, hofS wfe Aeing attended to, in 
eetknating its value^ as walH^ie measure* Thus, ^ 
a bushel of wheat #eighiiSK.^bf#is worth more 
thiiia the. same measure, of whK»'WI^ .weight is only 
5fl^^s. It is to be wished that this praotico were 
gmoral in other parts of Scotland, Hrhere. the great 
divers^y of weights and . mcasur.es, sometimes even 
in. the samd county, occaslona so.much inconveni- 
ence.' 1 • 

Wigtownshbe is not riah in antiquitAgs* The most Aniiquittr. 
noted ruins are those of Diinskey Castle, situated on 
the verge of a precipice* a little, laiba^south of Port- 
Patrick ; Castle Kenpodyi the aaciedt seat of the fa- 
mily ofvCassillis, ia4be perish of Insoh ; and the-eb- 
bey of Gienkice. mt the-most intemting remaias 
of this kind, perhaps, are what are oaUed the Stand- 
ing Stones of Torrliouse, in the parish of Wigtown ; 
oonsMting of 19 erect pieces of granite, wj^hin a 
pircle of SI18 feet, and several iarmstones standing 
singly at a little distance to the soiAlmdoast. There 
are also two' cairns or barrofp in iKe'same quarter. 

The population, according jp the census of 1801, Ptriiuhn..!.. 
was 22.91 8 ; in 1 81 1 it hwj^jM||imed to 26,S91 1 and 
in 1821 to 33p24fO‘S of wk^' 1^887 were males, and 
17i408 were females. The Jimlies employed in 
agriculture were S525| in tva9er.Bn4|jiidt>ulactufe8 
2089, in all other occupations 1IS0« ' The increase 
of population, from 1811 to lA8i was 63^9. 

See Smith’s Snrv^ and the genera! ^ 
works quoted under the 'foittr S^bb cotinties* ' 

" - » . ^ •/. v»" -(a,) ' 

WILTSHIRE, an inland countx of England, in noiiiiJarii'M., 
the' western judicial cirouit. It is^bound^jssn the 
||nrth-west and west by the county of Gloucester- 
shire; on the west by Somersetsbtm « on thetouil)^ 
by Dorset and Hants ; und^ ^ ^tSist and north- 
east by the latter eounty aiid^BtsAabtam ^ ^1^ length 
is about 60 tnites, and the breadib iSpoijft 
ia of: an elliMi|tt|s 2 fiartin, wilb very, irregular sadenla*. 
lioM on themoim^' The isvea||a 1379 square .snUesa. 
or, 882,860 .'Statute .acres. '»Tbe oounty is divided 
into twenty^nine handredsr oomprisii^ one .city, 

28 market towns, and* 295 - parishes. The whole of 
the countyy with the exoeption ef- the fMgh of 
Kin^wood, is in the dkiceae ef SaKsbtiiy, ec- 
ctesnwtically divided intpvtwo ardideaonnr£s;%hich 
aroBubdivt^' into ten deaames«^ ,f' ^ 

^ By the censoiaf 182L WiHsi^ Populmlini. 

tain 43>IM-Jioiiseej inlmbited. b>#u^ familki ; 
of whooTv^'fle Mre eiii|dofed^<ljpiy m agricul- 
tute ; 16,98iNn^ tfudev^^maiiiHBlurea, or handicraft ; 
arfb.6780 wem mtk tow^ismeA im these 

ohwses^: The whole nunriieaof /Mivoiislvia 222,157» 
of whom 108,218 were ntfdee, aod llSfOkk femalem 
Hie incMse of population l^weeavil^e census of 
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1811 and that of 1891 was at tbenrate af 15 fw 
cent. 


Face of the The towliern diriston of Wiltshire is chieBy that 
Country and extensive. of uawooded Ipnd usually detUMied- 
u va ion. SalMni^ Plain. It is an uninclos^ country, 
and from thendt has an appearance of detolataness; 
but bottoms are frequent^ and having generally 
streams of water runMog through them, the houses 
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and viUuaas are, for the 
andlhe distriet la nil 
vellea passing -over 
land, thou^ehieilj 
brought under the pi 
nips, barley, and whei 



; part, erected in them, 
populous than a tra- 
Would suspect. The 
riding shei^, is, when 
j highly productive in titr- 
There is a tract of rich land 
between Salisbury Plain and Marlborough Downs s 
and to the north of these down/ the country is wall 
inclosed^ and abounds in rich pMiuii^ on which are 
fed the cows that produce the excellent cheese 
known by the name of North Wiltshire* The pecu- 
liar breed olpaheep of thia^ county, and which are 
universally called by ics name, are all horned, afford 
heavy fleeces of moderately fine wool, and are very 
numerous ; on Salisbury JPlain fliey are said to be 
more than 500,000. The pnoduNuof wheat and other 
grain ia estimated to be less perwe than the gene- 
ral average of the contiguous eouofttes. There were 
anciently several extensive forests in this county, 
and, though the districts siitl retain the name either 
of Forest or CAm»g tliey are, with the exception of 
Savernake er ImAoro^ Forest, and Cranbourn 
Cbace, almost vmlly nop either in pasture or under 
the plough. 

Wiluhire being au«'s4iV'«|ed district, many rivers 
have their sources in hf tW Water the lands sif it soon 
after their lase. Ite most important of these are the 
Thames, lli|hi|LoWir Avon, and the Kennet, all of 
which are tumgable. Besides these are the tribuUry 
streams, the l^per Ikvon, the Willey, the Nadder, 
the Bourne, the StouMmd the Brue. canals 
which pass from or Mpbugh this counqpure the 
Thames and Severn, coiinecting those two rivers with 
each other; thoXounetand Avon, which also unites 
those livers. >Bbth of those canals have been meat 
expensive^ and, hitherto, unpnoductive undertakings, 
designed to faedha^e the intercourse between Lou- 
don and BristoH^ lil^e^ills and Berks Canal, de- 
signed to cotmetiihe Severn with the Thames, Ims 
been espesMq^ an onftrtunate conqecOf '^'he Salis- 
bury end Sea&amptoa Gepal haabhOjiM^ of somo 
benefit, by supplying the ''foriunm pysce with coals, 
but has fa!^ little prediSbtive iolhe proprietors* 

This CduDly has long been one of the chisf districts 
for the maai&cture twfirih cloths. That branch of 
induMIrjli wow, however, confined to the westem 
part .The populous towns of Bradford, Trow- 
bridg^jDofioes, Warttiatteiw Chippenhain, Wast- 
bury, Melkibam, Catney^ and the^viU^es sumouiulfug 
them, are efaMy mlnlahied by making dotbs and 
oasimeres oHteqiulilyf the woelfiar wUnh used to 
be imported** flwr Spain to Briatolir hu^g^b^ yearn 
the fine tMili of wfidoy have in aod^r^eaiure 
•uppIanteiNlhife of Spoia in tUa country, ScNe- 
bury ia driMfuished by iti nanuActory Of fine flan- 

S nela. and by cutlery anA steel articles of aoperior 
laUty. Witbm wites carpets and fine elqths. At 
ere and in its vicinity linen goods, chiefly dowlass 

vnr. vr. BAni* fr. 
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, . -je Ai Swindon, WiiMhue. 

ractniww oCjknwa ^ s^-v^ 

OR,in ue the Waiudike, • IbrtiSaition o&,e(th tr^ 
veniBg the wSole count, ; the druidicat araMe. of 
itoRO at Stonahonge nnd A?abuv,] the numerona 
iamw, or which are to bo aaen ow a great 

number of ipot. on tbe Dowaat and thateartben 
ramparu %u,|»o.ed to haw formerljr iadoiad tha 
towaa of tha aneieat Brhona. Among the fioman 
antiquities are tnany of the roads constsgeted fagr 
that people, their fortified enoampmentSf a^ tkw 
ruins of several of their eastles, especially those of 
Maalharoegh, Devizes, Malmesbury, and Old Sasumn 
aasdnplmains, especially at Malmesbury> pre» 

8enin|hry iMfestle^fubjecu of study ta the antL 
quarieiia Besidei these vestas of anttquhy, tesse» 
lated pavements, coins, urns, flwgments of sculbciire, 
daggers, shields and ornaments of British, ^tMin, 

Saxon, and Norman fashion, have been disoovereda 
The cathedral of Salisbury, though .not of such aja 
age as to be classed among attdSiilies, is an object 
of great^dmiration on account of the elegant design 
opd scjentific execution of the structure. The beau- 
tiful spite is much admired for its height and its pro- * 
portions, and ihoajsh in a valley, may be seen at 
great dutance rising above 'the surrounding hills, 
it is said to be the loftiest in England, rising from 
the floor of tbe church to tbe height of 40Q feet. 

The following Pears derive their titles from thisrr,,,_^j 
county: 0uke*Qf Marlborough, Marquises of Lana- 
downe and Sahahury, Sm) d Malmesbury, Viscount turn. 
Boiingbrokc, Qurpn Arundel. Two meinbers are 
returned to the. Mouse of Commons by the county, 
and iwo each from Salisbury, Cbippenlmm, Caine, 

(>icklade, Downton, Devizes, Heytesbury, Hmdiaii, 

Great Bedwiq, Marlborough, Malmesbury, Ludgen^ 
hall, Westbury, Wilton, Wotton Basset, and Old 
Sarum. 

Tbe chief places and their population arnne fol- Toes*, 
low: Salisburjg^j8765 ; Trowbridge, 9545; War- 
minster, fifilfiKfMelksham, tOMs Caine, 4849; 

Devizes, 4208 ; Bradford, STOi^liphippenham, 5201 ; 

Downton, 51 14 ; and Marlborough, 5058« 

Among a gieat number of seats belonging to no- chief ^iuhi 
blemen and gci|ite»eD, tbe most remarbeble ere 
Longleat, tbe Marquis of bath; Bowoed, Marquis 
of Laiisdownei^&ttsDbain Park, Lord Aylesbury; 

Wacdour Casik^LerA Arundel; Fnntbiil Abhpy, 
late Mr Bfckford; Wilton, £erl of Pomhirdke; 

Stourhead, Sir E.X, Hoeve ; Longford Castle, Earl 
of Radnor; New Park, Thomas Bsicouri, Esq*; 

Dietpe House, William Wyndham, Esq. ; Cersbem 
House, P, C. Methuen : Wiibury House, Sir C.. W. 

Malet; Cfourlfon Park, Earl of hufieUc^ StdeePark, 

Joshua Smith, Esq.; Bradley, Duke of Somersil; 
and Bamsbury, Sir Fmgeis Buedett#, » 

Bee Davis’s Fuw the Agiii^roMAe County 
qf Wsits^The JmeiU Hailory qf South WtUehteg 
jby Sir JUebaid Celt Hoare, Banum-.Aubrey's intrth 
to ihe^Stune^und NeSufol Ukhory of Norik 
Jre^The JBeiutses qfffVtshire dtsflami m 
fwA Deecripthe Bketches, by 

(w. w.) 
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WINE-MAKING. 


Wine- i HBhiitory of wines U both curious and amusing; 
eeid their topography is not letsso^ if we may apply this 
term to several kinds, to their onumeration, and 
to (hat of the countries whore they gr4Wr«nd to the 
' variations followed in their maeufacture. This is a 
subject -which would occupy' a volume ; and we must 
therefore pass it over, that we may dwell on what is 
of more moment, the general mode of makiag this 
important article, and the several chemioal oinshm* 
stances connected with it. France is ijm onlp'^^l^n 
which haa bestowed much attention on-m phAas^y 
of this subject, as it is that which excels all others in 
the variety and the goodness of its produce. 

Fruith« their Vinous liquors, resembling wine, may be made 
N.iiun-. every iruijh^iias well as from every vegetable 

which containt^sMs united to its extractive matter. 
The term wine is thus applied to the produce of cur- 
rants, gooseberries, and many others ; while'* that of 
cyder is especially reserved for the liquor to be ob- 
tained from apples. That term would be a fitter one 
fpr many of the vinous liquors in question, and we 
shall liere restrict the term tvine to the produce of 
the vine. 

All fruits consist of the following principles: wa- 
^ ler, sugar, a peculiar corobtaation of sugar and ex- 
tract, called the sweet prjncfple by the French, su- 
pertartrite of potash, inaiat of potash, and malic acid, 
■uperoxaJate imtash, extractive matter analogous 
to mucilafn, and vegetable gelatin, tannin, a princi- 
ple of flavour, and a colouring principle. These, 
however, are not all found in any one* fruit, and they 
also vary in their proportion in different ones. The 
essential ones to the making of wine are the tartarous 
acid, sugar, or the sweet principle, extract, and wa- 
ter; and those which are useful, without being indis- 

J reusable, are flavofr^ tannin, or aatringency, and co- 
our. And it is bj^ Assessing these in right propor- 
tions that the prape excels aU other fruits for the 
purpose of making wine. «... ^ 

EiTects of Tartarous acid^ or its combinai|hns, is especiallv 
the iVinci.. indispensable: and hence it is that the grape, which 
pies ot' contains it in large . quantity, when 

tbe-adflle, and other fruiu which fhontain the malig 
aidd, pwllduoe cyder. It is essential to the fermenta- 
uoo, as well as to the quality of the produce ; and it 
is decomposed in the process so as to increase the 
quantity of alcohol, which' the sugar would otherwise 
yield. . Where malic acid is also present, the quolity 
of tlie wine is hjsd. Sugar must be^i^BODsidered the 
fundamental element, and as that flrom which the al* 
cohokia clucfly derbigi^,. saccharine 

giVilK prodnee the >|^|^gest wine. But it seldom 
jagjili'ui'a pure stat» in me grape, or in any other 
ee|^table« it appears to be most ppre In the sugfr 
oane; but evin 4bere jt is comhmea'with the 
tive matter, and ibo. with aoese acid, formipgTi^, 
sweet prineiide of tM Freneh* . Aire i^jMjdoeigiiai 
ferment in water, it crjstalliaea; andimSherer fW- 


Fruits. 


mentation occurs, some other vegetable matter is 
present. When sugar, again, has crystallized from a 

-. 1 ...: c remains runs 

Btion. Id the produce 
It is very ipipofttnt to 
causer the fabrication 
ly upon it. It exm 


solution of the sweet 
still more readily into 
df the cane, this is mol 
keep this distinction 1ft 
of sweet wines depends 



d|j|IMns many circumstances innie pf ocess-of fermenta 
Um, and some thj^t are often overlooked. It ex- 
plains, among otlicr things, why wine ferments in a 
cask when it ftfll not ferment in bottles ; beoause tim 
sugar derives the necessary extractive matter from 
the wood. The chemical nature of the extractive 
matter is nol known ; bot it is supposed to contain 
azote, as this is the produce of fermentation. -Yeast, 
or leaven, contains,, the axtractivo principle .in great 
abundance, ftnd hence its power in inducing ferment- 
ation in a solutioft of pure sugar. AU vegetables 
contain it; and it ls most abundant/ in th’ose juices 
which gelatinato in boiling. It is found in the grape, 
and it is thus the natural leaven of wine, whether ex- 
isting in a separate state or united tb sugar in the 
form of the sweet principle. is a.inuch more 

essential ingredient than would al^dlst be suspected. 

, If over abundant, it is to prevept the pro- 

duce from running to the ^pcetous stage* Hence 
weak wines become Boiu(;^:X|^;de6cient, it Is difficult 
to establish the fernientiimo(rftnd hence sweet wines. 

Thus, also, sweet wines are iwred by, drying the 
grapes, or evaporating their jUiceAftb^ common 
practices in the wine •countries. Colour mast be 
looked on in (he light of gg^^^pAiament, and is found 
in the huik of the grape. the tannip principle, 
which oo^sions astringe^^ in Port yrine. Of the 
principle of flavour chemistry kpows notliing; it 
seems often the produce of fermenffttioD', as in Qar et 
and Burgundy wines: in those of ^%'ronrigftan and 
Muscat it Js natural flavour of the fruit, . 

When the process is cpmplet<^j||ie wine is dry, or on Fcr- 
contains no sugar, so tba^.,.Bwe^ wines, which are laentation. 
compounds of wine and sugar, aiu tlML|reduce of an 
incomplete .ferq^ntatioD. • When au Hbp elements 
above deBcribi||J^iia in due proportion, the .product 
is perfect, a diy iHbe; and the. elements that requirp 
particularly to be balanced, for this result are the ex* 
tract, or leaven, and the. eu^i*. If tbe former is in 
excess, the wine tends tc vinegar, unJen means are 
used to stop tine fermentation by the 

leaven ; if in defect, the process is JiaperfeMRweet 
wine. Hence the pscfectipa and of the 

leaven aye among t^-moet imporbint eftcumstances 
in the manufacture* I|; partially by 

heat fi andifipnce also it jlfeH nyaporating 

the water^ jdigt i>oilsd umsl irpmMWpFeet wine. It 
is also absuioted by precipilfttlop, ,and action 
o^^solphurouB acids ; srjiftooq in use 

in wkio-makiDg. v ^ ^ . 

in fermentation, the snperfluouiiox^ct or Jeiven 
is separated in tsfe forms, tiyiiijof y^t and' lees ; 
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and these will excite that proceSi 4ti fredh^-MtiiljbBe 
of sugar, ^renew it, or continue It, in the mixture 
whence it im seppated; whence racking and finiiig. 
There is, .hoitceer, one impOrtaai^fierence betw^ 
the natural or original, and thir artificial or second- 
ary leaven. The latter is soluble in hot waiter, and 
not in cold; and hence it is separated in femienta^' 
tion. By restoring this separated' maitef to wine ih 


ha^j^r of cold. Henoe»^al8o, is is that wmea^hidb 
bairieased to foment^ recommend io spring ; and 


the coursh'bl fabricattoiii 
prolonged, or Bie Wlno usi 
and fining, andtttdfctt!|^ 
hence the applicatloi)^ 
wines. The* rolling^tin 


arat^ matter to wine ih 

E ll Ihrmenting prodass is 
drier ; by skimming, 
dress iooheeked*. and 
m practices to sweet 
, of Teturning on its lees 


ha^j^r of cold. Henoe»^al8o, is is that wmea^hidb 
hajTieased to foment^ recommend io spring ; and 
hflocOf one cf the processes cfasenUil ip the iiiauufiu> ^ 
tq^pfChampagoevineet namely, that of watching 
the ^ring fermentation, and bottling the wines in 
this stage* 

Air is necessaryoalermentatimi, rather Uim essen- 
tiaK- Theoperattondoes notoease in do sedw es sa ls,. but . 
is retarded. Air is notabsorbed In the vinous (kramnta- 
tion ; altbottg^ifs oxygen is in the aeetous. The wine 
is stronger in elose vessels, If the process is slower, bw» 
cause a portion of the alcohol escapes from the velar 
and this is now understood in our m^tdisrillerUHh 
to Jeed, is hence undisliitood ; and hence also the iMr That alcohol is held in solution in the carbonic acid 
provement which , certain wines experience in 16% w fasjj^^i g enem^ d ; and thus, it appears; to intoxU 
voyages. • But the same principle and process which caiW||gp|re as is well known in' Champagne 

improves Madeira destroys Burgundy, and the rea- wiaHrV'lJaim^reiiU^^ compdund is united to 
son must mw be obvious* ' Th^ theory of racking, the fitnil ; and, beWi disengaged, produces tlio well 
fining, andJ^huring, is hence "also apparent; and, known efiervescence. The praetioe of fermealsaion 
oftim sulphinitts acid, it it a propertjl^to combine is partly regulated by this conriderstion. The violent 
with the leaven, and form an insoluble separable stage of that process hi winflkkiiig is allowed to 
compound. It is thus* that it cheeks ‘fermentatioiiV take place in an open vat: is partially 

Hence, also, it is that swdet Wines ‘^o not turn checked by an occasional bungi;raplp''in4ho last of 
sourr^iMitfir leaveh has beeW exssmded. Thus also all, the^ssol is completely closed.^ In strong still 
we may See that die process 'of vmmentation is not wines, Re whole process may be conducted in open 
an unmanageable and a precarious one ; but that the vessels : 'but, in light and brisk ones, it is absolutely . 
essential ingredients arc in our power, and that we necessary that the; last part ^should take place in 
can modif^fthem; to the desired result. If if has closed ones. Champagne wines are managed s# as to 
been stopped 'prifiMplurely, it 'may be renewed by ferment even in their bottles. ^ 

fresh leaven? if flimeess, it may be checked or sus- The volume of the fermenting fluid has aoonsider- 
pended. And thus it ieStoo, that dry wines, an4< effect pn the process; a few days arc sudioieiit 


fined wines, and wines in bottles, are durable, whed 
thw would perish in liA 

The acid was showft'^td^be also essential to the 
produce of win/^ extract, or leaven, and su- 

gar, produce mr,‘not wine. ' Tartarous acid cannot 
well be io excetn in that compound in which it exists, 
viz. the supertartrftc pfMtash; because it basalt 
of difficult solution, aniHte superfluity is {iMcipitat- 
cd; hence the ' tartar # wine-casks; he)^, also, 
the crystals which are seen, In cold weather, to float 
in Madeira wii^'^ Wd' noticed that it was decom- 
posed feriifentation, and Was thought tO' con- 
tribute to the quantity of alcohol.' The French che- 
mists also assert tite a part df it is converted into 
the malic ; hetice^d piboBar' properties of some 
wines ; henbdSihfilroe ptbotice of liming the vats, or 
of sptSokling grapes with' lime '^Vie manuffic- 

ture of Sherry Wineti ; whence that pecu- 

Ihw' dry ' and hard taste Which wm(^uishes theoi 
ftoxti the Wines of Madeira. As the tartarous salt 
adds to'thd'fbrmenting wowev of the fluid, hence we 
explaii^e Acility intn^ which’^ the juice of green 
grap ed j jj B* ' faito ^menbSien 'when compared with 
ripe omWff thb imtaature fimtt containing a mneh 
larger ^pi||^ of* thietaltr than Tbub 

also those wines eentiode to flMent longer, or to 


to complete it when tjto quantity is large. When^ 
small, it is difficult to ""establish, and tedious in the 
progress, and the results are also difieren.t t wines 
of difierent qualities being thus produced from the 
very same materials. It is the iam6 In Ae ultimite 
fermentation or ripening of wines. Champagne would 
be destroyed in- a large cask : porter, an extraInO 
case, is ripened in enormous masses, as are many of 
the stronger wines. Bulk is peciHiarly required fbs!!' 
the strong and sweet wines; Chompaghe may be made 
in a gallon messura 

The 'first appIlWinCe is thw^tepduction of aIrrhenomcnA 
bubbly terminating at length ebullition. o/FiVmcma 

The li^or theO beoemes turbid, a variety of solid 
matterpltre disenjuiged, some falling to the bottom, 
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retain the po 
city of Chan^ 
of which are 
Thetem^ 
most faVOUul 


flOifadKititig ;*and hence the viva- 
j/heej^thembit efibriririMht kinds 


most faVou^lM^twAfi p’kWcM^ * Ih'6xtfemwheafll' 
fails, as in exirame cold. Hence Ae dflBculiy' of 
making wine in India, Uo'd the Weit Indian Tstaiids. 
Hence also, in tho teU^fate cllmatds, wo have it id 
our power to regulate fermentation by the use of 


and others risingRIf the top of the fluid. The loaven, 
before mentioned^ . is thus sc^parated aihong- ethev 
matters, while thd^bulk^Of Ae fluid is mateiwly in- 
creased. It is hsAis stage that we teve the power 
of regulating extent of Ae fermentatioir ; by 
separating. the floating, leaven, or allowing it to rw* 
turn into the liquor. Hence, the process of fbrm^eiit- 
ing in a full cask; ejecting that substanoe by the bung- 
hole. 

Ther disengaged gas is carbonic q|M chiefly : but 
holding, sts first remark^, some alcoMsI in solutions 
It qppearr, by anslysifjAliBt Ab is ibc produce of 
part of ^ the carbon of 

and this is the great change lAnCh' -feSds'to the pro- 
0bciofi of Ac alcohof. But it also contains some . 
sRilillW ve^abfe' msFtier in^suspension^rbecduee^^f 
mMu Arougb water, it not only converts it fnto 
thalt/'ifiucilage^ whiOb, in vine- 
gar, Is wRo^tto uroldVr. Is is poifeibte, however, 
that this may it&-.]f be a new compound : and it is 
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Wine- one* in eertibi caaef^ containi anote. melionilei one wine, destroys nother^ Wine- 

Makwtf. gub6tai^» whioti|exjsts in yeasty has also been Toand independejitiy of that loss of flaaour whiifiLcOccurB in 
In the disengagaagas, partly, it is sakh in tbe form some of the more delfcate; tboi|Kh tbii'aiso is 
of ammonia: and hence, possibly a nauseous ammo- of die alow fermentatiiDB UMor refww. In the 

njj^cal taste, well known in bad wines, and very re- swert wines, the same proooss tends coststandy to 
Qiarkabib in those of the Cape of Good Hope- diminbh that sweetness : andtehee, the coraparatiye- 

'The generation of heat is one of the most remark- ly dry qualities of ancient Malmsey and of Paxarel 
able phenomena in fermentation, and it beers a pro- under the same circumstanoesi la this dass of wines 
portion to the bulk of the duid. It is sometimes so also, the davoue is ^7 dm samsrdrooess, or 

great as to render it necessary to reduce it by art; by age: and hence, tht^pbagemay oonrm merit as 
its cause is obscure. The colour of wines is also weU as honour on Mah aiiMB ^ and gene- 

produced during the fermentation ; the red appears. to ndly on tho sweet fipaillpMd Ghreck wines which 
be a substance analogous toresin, soluble in alcohol ; have little devour, by dtiil|piimg * their luscious- 
and thus its production is accounted for. Hence, mis s it destroys or injurer the highly perfumed 
white wines may be made from red grapes, Mies of Frontignan, which ^can scarcely be drunk 

eluding the husks ; lienee dso, red wtnea aro\fq6en too new. 

astringent ; because the tannin also lies in tbwhihk. By the same oonstderations wecao account for the 
Thus also, in Champogne wines^ the red are gene- benedt which JVladeira Urines receive in a |pt climate, 
rdly I inferior; because, the species of fermentation or in a hot odlar. The effect of the bAt, and, in 
required to extract the colour dissipates part of the the case of.'# sea voyage, united to'lfeb agitation, 
flavour. whose action w.v considered before, b that of acce- 

The formatipi^silcohol istbelasr, and tlieesscn- lerating the impcroeptible fermentaiion, and thus 
tial phepomenba^^mid it is now plain, how thbmust ripening the Orine sooner than- would have happened 
depend on the quantity of sugar, on the ^dness in a low temperature and at rest^^But it is a mastake 
of the fruit, on the due*apportioning of tbw leaven, to imagine, that this is peculiar to 'Madeira, or that 
and on the management of the process. it is the only wine which can be benefited by this 

Thus, when all the necessary circumstances are treatment. It is the same for all the jSpanish wines, 
preaeiit, the process goes on till the produce is pure for Sherry and fev Port, and it m also Vue of the 
wine, or a compound of alcohol, water, acid, colour, bettor, and. safer winea of Franee^iitWjmliose of Hcr- 
vegetable extract, and sugar. For although the two milage and the Bordelais. Clamii^ecomes* drink- 
latter are said to be destroyed, there is almost al- gble in a much shorter time' in a wfirm than in a cold 
ways a minute portion of both remaining; tbeT for- cellar; and titat is equally trpii of many more of these 
' mer rendered vciy sensible, in some wines, by the wines. But that which siWfitim bear, others will not ; 
akinny matter, which they deposit on the sides of the and thus many of the wiiioa of France, so far from ad- 
bottles. In a gi^ilar manner, ut happens, that a por- milting a high temperature^ caqeiiaroaly bepreserved 
fion of sugar continues attached to the wine for a even in a low one. As to Port, it ira iiiefttl pieco 
long time, though it is not always sensible except to . of knowledge to be aware, that it may speedilly be 
utfine taste. Thus, it is perceptible in Claret, and rendered aged by lieat >Atfdfin thbeaso it deposits 
even in Madeira, which are among the driest of our its colour and assumes ifae^inllrks of. old wine to the 
, wines. . It is often very sensible in Port ; and, when eye as well as to tho palateb<^<^ One year will thus do 
^ ^, in excess, is commonly the mark of a bad wine. In that for Port which might have reqjMrod five or six ; 

'>‘tbe first stages of die fermentadon, the sugar is but the period of its entire duraiiaHC# ooiisequenily 
: Asver tboroughJj^OpompoBed. df ftlat were the case, shortened, as might be expected. Tfo eiieot#f1ieat 
xndeed, the proeii||i would proceed is indeed Ouch in this case as b suspected fab few. 

to vinegar. Farther fermentation, that slower species In AmericaJtba well known puMtice' to boil Ma- 
which takes place in the casks, tends farthf^ tp di- . dgira, or to beat it to the Mpilingi^tempsraturc^ and 
minish it ; but, still a portion resMihis, even when it the effiset b ihai of rendering it goodwasd told- wine, 
has been bottled. when previoi^jf^iarsh and new. ThpOame practice 

ylt, b the gradual coDvoriioa ff this sugar, the is applicablo^^J^hM If newly bottled wine be ex- 
chi^ .weration that goes on la bottled wines, posed to the son, it begias/shortly to deposit; and 
.which IS the^oause of tho change which these improves in flavour; end even the rawesl wttie of 
undergo. Thb process, often requires many years this kind may, by beating, b in bat water, be^caused, 
for its completion : that b the case in the Cbrett of in the course of a day, to assume the quali|y|F which 
Chateau Mgrgaux, and other Bourdeaux wines ; and it would have had aA^.tBjfoy years of he|H|||.^ > It 
the same process indeed takes place, tp a greater or is so far from being ii^urious, as nflght bejMlMined, 
leas degree, in^adeira and the othef.strong wines, that jt iass valuable seevett as^wejbetme, one 
In these casesrit is a cayse of improvement ; the that is but littlo known to thoea whoie%terest it is 
wine becoming mogpt^peH^ under thb last te^ous to give She complexlcn of oM winjMMaw, and who 
formentatiob ; liMith^ however, it is mischievous : generallyF^itSect' thb manner, 

apd hence the ArntfOotion of many wines. Thus, by puttiej^ento^foul MdmimP 
CbampagDo b destrpyed, and often very quidcly.: ^t is im|mi«ant, in OMther viw»;no^^ the 
thus. Burgundy also b easiljr^nfined ; and thus^nMn Att|i which follow Aten a poitloiitefiipbom 
our Port is not g^very durably wine, tbou^ vwle sugar Tcmiaining. in wine. It b eufffeaed to to a 
destruction b bqrw accelerated by the toermixtiire means and a test of the seourky of .wine ; and tfio 
of braudy used; in thb partioularmaimfiiiSme. Age, French chembts assert, that as Ijcng aa any portion 
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. _ ^ the acetate fermoilation. ttte apbeara tri«»eM^ I a a tii[||«|h iCt r^lar m .theife 

^liodted sdi|A In Hodt^iilraiiild saem a§ifr099ty'^ Witit, parfeet and drt;'tf^^briJgar bafc bean 
atom had vafit0bed> mi7et tfaedunibdtiflDf twighly ahd acou^atWiy Ih'opoitioned to the edier in< 

that winafappeari to be midleat. If thatii iiotAh«d- * gredieiiti ; s^aee, (fit baa beito^u exbaid'i and add, 
lately the case ift Claret and Madeiia^ atill theaerdre* as In Hoek; when thia iiibatdnee bat beWin’^doe 
very durable.wineaj tfaa mdat aot after Hock, at ietat ptaportSon to the' other ingfedlentl. THre onfbvour* 
of the dry-data.? Noneoftbeae, when of a geod qua- able chrcamataoeeakkiuat l^kbught'^fh 'tWtto 
illy, ever fim-iate the aattliiitlermenution. Perhfq)8 ture> or ita the quality of the fluid. ' The /tlfee w the 
thia may defmnd^oa^aaad^imduliar balance of priaci- grape rarely'iabobra'bitder any ddbct but tbd %ent 
plea which ctMwalitr| idy|a not yet ibnnd the meanrof of iMgar, afiaing from a bad variety of thia fhto 
. diacoverii^. ' For, i^Pphtr caaea, It it certain that a^bad aeaton, or IVoih hApeifect lApeohA^^ 'tit 'V^ 

- the chemiata in quetMlb under an errort and that latter cdae,' hoeever» there may be eddea'to del^t 
the acetoui fermeauinan will come on, though a^r of «^gar ot exceiS of water, aii exceit of aeU add^tn 
ahoiild atill be. preaenU Thia happens in manjfr of elhilte of exCiaptive matter, 
the French winea of the lighter kinds. If, in the *w%ie iMiriMuutrres Ae defect' Of ao^ar ii i«me« 
aireet winea from die grape, that effect doea not take dteAljy dliMiht expedient. In adne, tugar orfionOy 
place, it ia very oertain that it»happena in thm winea la added to the Juice, or muat ; in bthera,.a porribn 
made in thia coaniry in imitation bf them from va- of the juice is evaporated and added to the teitf aifl, 
rioua aubstaacaa* In these eaaea, even sweet wines eometimea, all the juice is boiled before it ia aub- 
are found to be occasionally pricked^ as the techm* mitted to fermentation. These teem to have been 
cal term ia, or vinegar and sugar are coexistent in the vina eotia of the ancients, other efr- 

tiie fluid at die' same time. Nor are even^all the eumstanoes, we know to have^Hdll^fhick and sd^t 
foreign tweet wines of the*' grape exempt from this wines, toquiringdiltltion. They could not have been 
disease; as must bewail known lie those who have an * boiled to any consistence after they had become 
extentive knowledge of wines, or of the wine mar. wine, without losing all their properties; andaalo 
ket. ^ ^ winea that wore to be cut by a knife, it Is plalri that 

There is reason to believe that the cause of this we muat have misapprehended the meaning of the 
must be sougMM^sn circumataiioe which these che- term vinum in this ease, aa no wine could exist Uh- 
mistsseem tolffijni overlooked. If tlie balaiice of dersucha form* To gain the same' 'ends, ft h a 
principles in a tiilreet wine, has been perfect, ond ifem practice in many countries to dry the grabek par- 
prooom ttf fermentatioA'.hai also been complete, add tially, by suffering them' to remain off the vine; btit 
if, in addition to UiisiftiMftywinea haveboeit so care- this ia ciitofly resorted to for sweet wines, as in the 
fully raofced.and finefll^ that no lee or leaven re- case of Cyprus, Tokay, Lipari, and others; The other 
roams in<^theqi, Ihay may . be safe, because there ia expedient for increasing the properties of augai^fri the 
nothing left 4ft them to re^excite a fermentation, or julceiabypla8terofPilNa,orgypaum, notanuncomroen 
to bring on the acetous stage But if that is not the ingredient ; and thia eflect, as well as that of absorb- 
caaOj if any.iinpurity^/„Aoy leaven in any form re- ing and destroying superfluous acid, is also parriiAy 
main, the aweetnesiwpihn no security ftaainst the attained by the use ofMlet' * , 

change into vbiegar,^ obHft least aMlnst that partial The mauBgcmeht of the (brmeMation, siipposil|g'. ' 
change whiol^Muatitulici a frkhed wine. The ace- the fluid to be perfect, is regulated by the Ititehddd " 
tout iermentagiii may commence and proceed as far nature of the wfim. If aweet fjiie la desired, tf6t 
as tbo^,circuaimnoea allow ; and thus vinegar and only* must the [iebpibition of thi^Wer be ‘diminished 
sweet wine may exist together the fluid. The na- by one or other of the meanb'Wbve rnehtkmedv if 
ture .of the acqtfMia fermentation ia indeed very ill necessary, but tlic proportion of extractive matter or 
understood; as^le Sjft Ibat of the vinous; and wo leaven must be i^uced, to prevent it ftdm running 
ate atpr e saiil L iacewyeteat to reason much about it. to the ultimadmtage, and producing a' dry*' ted 
« It ia Adomiftea opiukHi that it miuft^ preceded by strong wine. In this case, the yeast is sej^retM^aa 
the Vinous ; yet this dM' notydpi^ to lift true, fast as it rises igiechanital meaftlr | as by%rment- ' 
jXertain mixtures of auglb * leaven, •''and water, will ing In full easlftr'ln Such a idafther that It may be 
immediately tend to viaegar, without our being able ' continuously ejected at the bung-bole as fkst aa rf^ia 
to detect a previous vinous ftagd; and tbit seems al- (brined. Should the reverse be desired, or ft dry 
ways tbe.caae when the solution ia veiy weak, or tlie wine be the manufacturer's object, the j^east iater- 
wa milfc large iwanti^^ pvovUbd, of coune, there be fared to remain on the surface in the vat, tliat Itinay 
accIpKair. It ia iudM^Aaqueationable, that in bo-oontinually returned into the Ijquor by the inter- 
tlie oomomp precem of .making vinegar, the acetous ' tial agitatioa^bf else It ia stirred, or tolled hi a cask, 
fermentalWvigaingonina aamarine ftald;86teat or In the vat, ad as to protract the fermentation. 
thc*inixfldif |M||g(a f vinagar and sugar is tercaptlble Lastly, If the wine iall'bjJMak, to teUiit carbonic 
until that iMplhJe completed. VlAft^can aho add, as in the winte^' only muat , 
be produicdflP!Ay pamht^ aloohotbod'^Mftonie acid the proportions of ^ter kitd tlMvefi be fncreaaed, 
ChroiighcftmttWs^ wotbao -obsem^ operation r ted in itat the feriheittadon must be conducted fii tNwabla 
the humtepte&aoh ia iakpvodiioed in a veiy '(bfAiii- ^nMalty bloaed, and these also must be fiilly oleifed 
Manage- outes, whep^wo^ can scarcely intone that ahy pre- ^^w^e thejtoentation'-is cemplered. Thd mahage* 

Penneiita- vinous sUge Can. have takeh place. * ' mtee 'ori||M h easily deduced from the 

tionT When attithe {avourable circiunitancea above stat- principltfilrtedy Idd doum^ A AScitecy of heat is 
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expoAire to the •Oil;: sod this is eometimes Aw By 
heiting h' portioiti ot the fluid» and then miiing it 
with the mass. An equal temperature in the vat is* 
also procured by agitation^ and when it, is necessary 
carewly lHl^imaintam a mean heat, this is frequently 
done in the wine countries, by surrounding it with 
straw or other bad conductors, or by other obvious 
artidees. ■ 

On apparently minute attentions of 'this nature^ 
far more depends than would, on a superficial view, 
be imagined ; and the great superiority of the wines 
of France above those of Spain, Italy, and Greece, 
deprad often much more on delicacies of this nature 
than on any difference in the quality of the grape. 
In wine-making, indeed, more seems to depend on 
art often than on nature'; and it is both tO the pralie 
and advantage of the French, that, by these minute 
actentutts; they have contrived to excel all Europe 
in this art. Italy, Spain, and Greece; with better 
climates, und every natural advantage, arc thus the 
manufacturers ofi^lh^sand detestable wines, which, 
in the hands of iPkimbmen, might rival the produce 
of that country. The recent idiprovementt' made 
in the Sicilian wines in new hands, are a proof how 
much depends on those attentions ; and those who 
have drank the nauseous, putrid, acid, und disgusting 
common wines of Italy and Spain^ where nothing is 
wanting but management and car^ will know how* 
to appretiate the value of these. 

Ip conducting’ the fermentation, some other con- 
siderations are necessary, oh which some remarks 
are also required. The first, of these is the flavour. 
That evanescent and delicate property, the bouquetf 
as it is called, depends on attentions no less minute. 
The flavour is very apt to be dfaipated by a violent 
or a long fermentation, or by an open one; and 
hence, for tho finer wipes, great care is required 
through every sUgc of that^ocess. It is the same 
'for the brisker wines ; as,' if this be neglected, this 
mgtile substance, on which their peculiar property 
Abends, may be inecoverably dissipated. A con. 
sideration of the fJWbral divisions of the quality of 
wines will render tl^ib remarks more intelligible. 

They may be divided into four classes : the sweet 
and strong ; the dry and strong s die delicate and 
light, which are generally weak cS^pared to the 
former'; and the effervescent or brisk. Malmsey, 
Tokayi Frpntignan, arc examples' the first, and 
die teeoiM are peculiarly familiar to England. Her- 
mitage holds an iA|,armcdiate rank, as docs Claret, 
between these and the, third class; of which the 
lighter Burgundy wines, the white wines of Greece, 
and those of the Rhine and the Moselle, may be con-, 
sidered pure examples ; and, of the last, Champagne 
is almost the only one that deserves to named. 

If, therefore, the intention is to make either a 
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nefOiii i>^ . fire, pr bifr' meASi^Mng reiertred'for the ca«k. In the iweet 
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wines, iftibw contrary; ^ii soon^rembve^om the 
rsi to the casks, that 4t Wy be 'more iit jm opera- 
power to suspend the process, and tim to pre- 
the annihilation, or total conversioi^ of the 
saccharine matter. In the third class again, in the 
highly flavoured wines, of which Burgundy may be 
selected as an example, the fluid Ml ody sufiereu to 
remain a few hours in from six perhaps to 

twenty, that period varyis^^mmsording to the state of 
the temperature, the partif^fl|ar^qu of the juice 
as to goodness or strengtl^^to the other views of 
the manufacturer. This is aeW:jU) prevent the dis- . 
sipntion of the flavour, which wdUld be injured if not 
destVoyed by an open fermentation. The same prac> 
ticc is followed for the wiiles of Champagne, though 
there is here little flavour to preserve ; the purpose 
being, sn tins case, to secure the power of checking 
tho fermentation by pressure, so as to retain the 
wine in a low stage of this process, and thus to se- 
cure a supply of mfxed, or combined carbonic acid, 
at the period of use^or drinking. 

There is nothing which more strongly distinguishes FimiiLr 
the bad, or inferior winei" of Spain and lujly from 
^ those of France, even from tbosp which, from their *“ 
cheapness, must be considered as' belonging to tho 
sumo claKB^than the various disgusting flavours which 
they commonly present. Wines mi|y have bad qua- 
lities from other causes,— from of the soil 

or the grapo ; but there is far iessn^rcnce in this 
fruit ill diflerent countries than there is in the care 
bestowed on the manufacture. To use a short and 
intelligible term, it is the cause of the 

bad quality of these wines ; fifth and neglect in every 
stage of tho process, from the gatheriiiff to ffie press- 
ing, the fermentation and the tunning, lalhe'fermen- 
tation, no precaution too great caii be used to have oil 
the vessels clean and entirely free from every odour. 

There is nO substance more;^'l|ibcate than wine, nor 
any one which is so easily coibtiiminatcd and destroy- 
ed by bad flavours, even in the miniiteit quantity. 

The same rules apply to the esm'^as the vats. 

New casks comraun^te the well Hmown flavour 
of oak, often found In wines, and that, fortunately, 
is so agreeable a one, that it is oikep given designed- 
ly by means of oak shavings. ' Butlhlhe. finer wines, 
where iC would be injurious, it is ixtriielM ftw the 
wood by washipik and by hot wafer Ind by salt. * 

The more dcstrlmVe evil musty vats or casks, so 
often a cause of toe imuseff s flavour of the commog^^ 
wines above mentioned, is remedied by serdpiug, by 
washing with boiling water, and, most eflfectually, 
by firing or charring the insides; while stavei^wbich 
are injured deeply are replaced by imw 
lime and water are also used for the same pinBes. 

Anotlier precaution is that of removing' idMK in- 



one, the fermenta- 
hvat. But, in tho 


sweet wii 

(im'endsd' in' 

i it isTim to remain there long, 

^the latter. Fbr the driest wines, or fo) 
i^bich ate manufactiu^ for . distillation, 
fersSeDtatioo isolloSlM to expend :ftsr*^ 
and the d^ine is not tufined till it Wifiai 
pletion of the prodesi merely, or the fini 
1 


soltihle matter, of whatever ngture, 
stage of t|p process ; and ftom tfiik 
that the gi^ mass of bad ^lies'ta^ 
countriet' wfim)a thii art Is lAglcL 
seej^ are always to be/remt^d as^^ 
to die surface, as Ithey^ntb 'i^der ' 
^and cohiniimicate^p bad' flavour. The 


log eveiy 
" it is also 
those 
lius the 
rise 
arsli 

ip the ’vafi^and cohiniimicate^p b£!' flavour. / The^me is done 
com« with the husks when they' have (formed their diify 
solar fer- in giving out their colour. It is niQst ^'culiarly nc- 
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cessary to be watchflil Imr 
becoqae qjioulded ^ multy } 
taste vhitb resemms |iiat)^ 0 C;ji»hat , . 

wine ; CMpease also flrn|^ Ff»m bad Ma 
often ai^uted wrongfauy To careless ijn 

the finer wines, a single musty seed or fatuk.inllt^ 
a whole tun. In transferring the wine from the vat 
to the cask^ or fi(om ojm cask to another, whether 
by drawing off or carer must be taken hot 

to disturb tiie 'sediment jpgtd jtnore c^ecially still, to 
>hich niay b^n the sur- 
l^r of becoming musty, 
:it is (host injurious, that is 


separate any qf .tbe 
face/ as this is alwa'^ 


^winea. 


Manage- 
iiiciit after 
Ferjuelltii^ 
tion. 


more |[>articuiarly wiU 
in the lighter and W 

When the quantity of the fferraented fluid Is vau- 
siderable, the remaining wine, which adheres to, the 
solid matter, ia separated by the press, and made in*> 
to wine of an inferior' quality, either for use nr dis* 
tlllation. That refuse is also subjeciedto distillation 
with Witter, in sihne cases; somfdsmtif^'ky means of 
water, it.ris converted into vinegar, or used fer the 
manufacture of white-ledcl or of verdegris ; or, lastly, 
formed into cakes with the other refuse of the first 
pressing of the grapes, and/tised^for feeding cattle. ^ 
If, after, the wine is made and tunned, it were suf- 
fered to gp on fermenting, it would, in many coses, 
be destroyed. This, it has already been seen, does 
not easily happen in the sweet wines, where a large 
portiop 0^ matter remains unchanged, 

though oven not absolutely exempt Nor 

doefii it very can^^appeu in the stronger dry win€». 
Yet it does happen to alkand is almost inevitable ici 
the liglrt still wtoes, end^g^e brisk ones, whatever 
the strength or sweetiinapTnie latter may be. Cliani* 
pagne. would quickly become vapid, Burgundy would 
become stale rad sou^, and Claret would become vine- 
gar. For tliou^ the natural progress is supposed to be 
from the vinous to the ^cetoos stago of fermentation, 
there are phenomena ^d^ctice which sliw us that 
we are yet imperfcc^jSquaintud with' tbe exact 
nature and varieties orTeraientationf Champagne, 
fur fhtainplei twhpes ihucilaginous and flat ; whilei 
though, Burgui|^^f%ecome8 acid, it is scarcely possi- 
ble to Wke it pass to the exact state of vinegar. 

Yet^ the tenancy to the 'acetous stage must be 
considered as geA||M,-«*i/or want of a better expres- 
sion.; apd, Of^^is View, the management after the 
great ^mmenffllfon is' regulated. If it, is suspected 
that even intended sweet wi^ has Ml^pver wrought, 
lulled must pr sugar js^ ymd.to" ahd thus, in 
tedious fermentatipn.or the c^k, it Is Kcured or 
rMtoredi. Bat it must that If the ace- 

tous stsgh Uidfuld have commenced, that addition 
— . , to .accelerate ^d determine it. 

ider of the genprid' Jiumagement hcnslsts 
the fermentation of tii(0 cask by the ge- 
heRlre Idd dem; .'that is, if the 
d, It if ' nol^ suffered to n^e td the 
'' tim'. hew Jeainsn,' vrb|i(C^ls disen- 
k a^nahd protrecKjn^ 

W aSq aided oy stiiylag 

-|qptatmb.>Ifthereve 0e 
ifecOssary 'to cheek the Httmfyaey 
a oeol tempefiMvte and flu are 
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oimAer secUon.n^xilt lUl^^ but the pro- 
cess of sulpharing belmsgt. to, .the, second stage, of 
management,* as well as to the final openi||pns of the 
iqan.hracture. . ,.v 

However vulgar, and mechapiofM of sui. 

sulphuring may appear, it is a refined cfaesaic^one- 
ration, the practice of which wa^Jong known 
the theory, however discovered; apd tbe.'tbeqi^ of 
whjki^ in a scientific and rigid view, u not.ve^ 'well 
understood even now. It has been already 
•that 'tiie process, of fermentation • has a perpetual 
telK^picy to continue as long os all the. requisites ate 
pdn^, andi^iljElQro particularly, aa long as there, is 
pri^nt thsjk^i^culiar and obscuro iiibstacice, the ex- 
tractive matter, or leaven,, on which it mainly db» 
pends. If, also, this substance has been Ontii^ se- 
purated in the two forms of yeast and lee, tlie pro- 
cess terminates naturally ; the produce being dry or 
sweet, according to other cifcuagiiig^ now under- 
stood. But if any portion of IggfaJVnmnini in the 
liquor, thcii the acetous, or somo^milar stage, may 
come on, end the wine will be destroyed. 

^ The processes of racking tugi muchanical separa- ^ 
tion just described, are all intended to separate this 
matter : and whenever the wine remains turbid, 
it is always in danger, because the , fermentation 
may at any time be renewed. But often these ope^ 
rations are insufliciept to disengage all the leaVen 
or lec ; as much of it not only continues mixed, si/aa 
to produce the turbid state, but the extractive maU 
ter itself, which has not been brought to this insolu- 
ble form, remains combined with the fluid* ^ 

The merely turbii) state is remedied by the prtH 
cess called fining, which precipitates all the insofiiif. 
ble or disengaged lee and leaven that will neilhar 
subside nor rise ; thus removing one, part of the bor, 
zard, besides cominunicatipg that brightness aiHl^'- 
beauty which is demanded, in. all wines. , ' ^ 

brightness, therefore, is moro than a beau^, sinc^' 
without it, there is no iBeGurity,a» ^ ]eagt in the finer, 
and lighter wines. Various subpoPces are used for ^ 
this purpose, and the Mtion of of them is .veiY 
obscure. They are either chemical or mechanical. 

The mechanica^j^bstances are. sand and gypsum^, 
both of which have the property of precipitatiQg tbo 
inioluUe matter, j^.vrhile the latter klsQ.^orbs wa- 
ter# 


Beeohwooil^^ips are the 

same purpose ; but the mode in which these act is 


adopted while, as fesl n the wine wastes, it is kept 


not known* But tbp matters chiefly, in use are cbo 
mical ones, gluten and albumen*. Of the latler, 
eggs and milk are both used ; but thq^^fbrmerlare 
preferred. ^ Of gluten, isinglass a)one is uaed ; for* 
frodtVome causes hitherto undb^vered, the gluten 
of terrestrial ahfmabj or pomroon glob, dpeanot pro- 
duce this effect to thqjgffl aftjiit ent tfigt it is ob< 
taiaed by the glue.pf ,ftifes.^P^ia |ilio«,'Usual to a- 
‘ |t albumen foie, this White wPes» gluten for the 
U as the former .M found to precipitate much qf 
’^''* 0 tflrTrom tbefe last* .llie proportion .useo 
— *1, an :ouflioe pf ifinglass being suSpi^k 
^ ^lloos* To jAese^'chemical matters 
sd^ starch, gum^ rice, apa blood. 
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Wine, bat thaj are eery little uicd. The actios the^^ 
Making bifbi6s ii|i{icMU(« more ttodbasical tima chemieids fee* 
emitting then enUngUng tto 

if it may ao be called, which It tutpended in 
fluid, ta the aamo manner at ft would purify mud^' * 
water. the cate of the gluten, bowettr, a new<^^ 
chemical Combination is formed with the tannin of 
the trine r'^and the produce is that iimll Known sub* 
atahee resembling Wd-!ime," which is the basis of 
leather. Hence, also, fining diminishes the astrin* 
genoy of red wines. ; 

Presuming that one of these substances has bieett 
introduoti> the fluid is strongly agitated and suffer- 
ed to repose till clear, when it is again racked into a 
fresh cask. It is found very important to select for 
this purpose dry cold weather, and, as is partiehto* 
!y remaned, norfl^att winds. Fronr-jdme tnjm- 
nous cause, in close weather, and fogs, and souther- 

Z " winds, the precipitated matters rise again, and de- 
at the objects or the operation. The other pre- 
cautions are th(^ of using a syphon instead of a 
cock, as affordhif security ; or, what is now 

used in all th^^ft;jPrench manufactories, blowing 
off. This is perAimed by a condensing engine, i» 
in the drawing of porter, and thus access of air is 
prevented. This is vnry important where fine fla- 
voured wines are concerned, as it is in brisk wines ; 
because tho carbonic acid which would thus be loot, 
carry Big away also a portion of the afoohoJ or strength 
of the wine, is thus preserved. 

But the leaven held In solution cannot be separal- 
od*ln this manner ; and for that purposw recourse is 
had to the process of sulphuring. The mewt com- 
mon and the simplest practice in this ^e, is to fill 
tfle proposed casK Into which the wine is to be rack- 
ed, with sulphurous gas, by burning matches in It 
tjll full. The wine, being then introduced, becomes 
turbid, and, after the necessary time, it is found as 
before. Should the ihrmentation still be renewed or 
; >. dreaded, this operation i» repeated as often as it may 
;^;^e necessary. If, as in the case of some of the Bour- 
* "'*fleaux wines, tlie quantity of leaven in the winp is so 
great, that it canifilbt be overcome^ in this manner, 
tho combustion sulphur withiit the cask is re- 
peated at intcrvail during the process of filling it. 
But it is also a practice in that country to impreg- 
nate with sulphurous acid a qun^y of wine, and 
this substance pr mixed fluid, cafled mue/, is referred 
fbrmddlng to those which may require it; by which 
of the operllipiti is better en- 
sured. " 

The theory of ihtt^ practice seems, to a certain ex- 
tent, simple. *l'he sulphurous acid, or possibly its 
oxygen, unices to the extractive matter, ot the solu- 
ble leaven, find renders it insoluble, as happens in 
the act of fermentalion itself ; and thus it bectrtnes 
capable of being separated by the ifeeebanioal pro- 
cesses of racking ncM^ finUlMir It is for this reason 
a^’that 8ul(i(iunt»% 1*^^ 
inm, to ^ state. 

ms Imn said thkt manganese, and other qjfbstaojdm 
containing much oxygen, will produce tbw ssnsa w 
feet ; but the chmness ahd of die^ehip 

moil pcocem randm other expem#m uaseceiiaiy/ 


wines o( iiqr elass to have thus been wins- 
it yet be done before 

the wines which sW know kt our roar-^rO , 
1^. Ther^ pSbqesses for this en^ to makeSjr pro-^* 

n^kbtablr' whies, are badly distinguish by the ceases in 
^.tervir« inedicatioci, as they are of various natures, wine- Muk- 
Tbero'is a greet deal of wine, indeed, which 
semcely be considered ao< stripy natural; though 
it is a common prebutieo lhat stU wines are so, ex- 
cept when fraudulently ini|ded, or alMSed, or mix- 
ed. It is flifBcuIt, indeeo^io^lfraw the line between 
what may be constderedHmNl and what is legiti- 
mate; and certainly«by ^hoi^M|rho expect that all 
wine is to be what it is comWllly thought, the mere 
produce of the grape, and bf one process' on one 
grape, every subsequent process may be esteemed a 
fraud4 We must here limit ourselves-to some of the 
roost important and remarkable operations, as the 
whole woul#iun into a very long detail. 

The sim|Hlt paecess is thot of mixing different 
wines together, lehether of the same quality or coun- 
try, or of diflelrent ones, in cither' case, this prac- 
tice may sometimes be considered fraudulent, and, 
in the latter, especially qp, Bu^. in a degree, it* is 
inseparable from the nature off^e manufacture, and 
the mode in which it is cofiiacted. The larger 
makers, or the capitalist on die ipot, buying iii small 
lots from the petty mannfacturers, is obliged to a- 
dOpt this practice, partly to en8uru%gcrtam quality, 
and paiUy for the purpose of resOqjjmg those that 
are* defoctive, by the addition of^Mter ones. 
must often also nave recourse to the same expedient, 
and for tlie same reaseg^^ben hd is himself the 
manufacturer. ’ « 

The mode of performing this operationdiwhich re- 
quires^ great experience and judgaieol. Is to select, 
first, timt period of the year in which' the wines 
show a disposition to renew their fermentation, which 
is in the spring. They said, in English, to 

bear tha ynt ; and hen^mb epeTatton iw cdUed 
fretting-im It is only thua'diit fl Ww and jfiee wine 
can be produced. The cgpeiiitmi^Mm dMfer- 
ent wines, in all cases, disturbs RSW, so iSai they 
become foul. They also tend to formeni again, till 
a new balance of all (heir principles ir produced ; 
and thus it is expedient to aocelmbte and determine 
this fermentation, so ss to form a pTOjfKfa comound, 
without which the new wine wduM ‘ibe pdwiablc. 

After this, tdiMyt becqim necessary bnce more to 
have recourse^ sulpMring, Bhing, and raokii^*^ 
and not .till oil ibis haS been gone through ie Ab 
wine eompleted. SSntheBourdcauxpraetice of mix- 
ing Clarets, the Muetor lulpiraind wiaO^ is sometimes 
added at the sapHiNime, wnere* the winei^jihcing of 
very discordant qualMw, x. dapgerena> fe i | ip|t atlon 
mi^ be excitad. r 

In the wine eountHeSi il It utes) to'^cultivate par- 
ticular grapes or wHies,' migh,;'nr^|d||ured, or as- 
tringent,. dr 'fa%h flavom^ foc* tUHn^ purpose* of 
mbJog «vMr:Otlieii ; to far ip tbil WWft m being so 
simple as*il'ilKio^^ isBagbied. fh^enw also it is 
wqwahtioe io impert ine wms to mix 

witb^tbeoe of anoilier, end ehos MwHOm taste of 
purdbaers, or*obtain other ‘ends. ^ This pracBee is 



wine< pursued evea by the 
M«kii«. we need out mft epi N iii jIi wi wy fm — 

’ while it mayMdse he ilHHU 8 W> ^ .dl!htMr inj 
try. ea we|lj» ill l*hrt«|id.'«lheHTiiies,a», 
cent, BerdBane^ ahd ae teh, are 
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are carried on at Bpurdduiic srith the Witas which Wi 
call Qerett net oniMhousaadth pert of which sreef 
a good qunUi7i.<w nmaiaedJheonie way.ead the <»a!< 
half of sane of which. 'Mdhvh are oelJEieadk hut 
Spanish wine. The>^|iioi^ shMntfiMi} W 
curious In itself# wQi.Mhistrale thihjHK 4 he year 
1814 . the total quaaijfQr'W the Glarstt. wlotttdeaut 
ofthe djMtclaee wasM Wiowei«. • « 
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the firtC'Mnorlh*of flotwdeann windd can emm be. 

dnnWagwteaoandi * • 

The isal'gimrdkth^Cieaet# ieis thus seeo.innoaiits 
only mm 

tbe aedilh ieSa^ddai ♦ fmetioo, *iagj^ ln tto 

w^ wtrcaanW aiMta gWhahe aiBBn theft aee 
iWt t dat ^ endfSnaha.’ftwat, dSditebiddafliganecel' 
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fertor sdana whkh id«.na| dataa Kilo the ehuatern. 
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iThe JPkeoeh winea ef Wdsh fi^ave faito 
inp wU not sindiuw tn heirendetpd stroi^ 
of hrandy., -Thf property of t^ tidtstap^ 
minsd, IT to d fe ai aqin ae the whip fa proeess df 
caasiagtheeniractne aiptter or mneasge to I 
poiitsd, as well as tbs e^ppr. as, is i^iy SM 
wines, and th y d iylwhy y * 

voncitliai peaidlar WWwaWe delfcaoy^ fan 
to'dl^ets ef feed wide, fart qi)iiit^fa|y«niMm Id , 
BdrifadelidrtrsefFort. lapAlMtaiasaii^ w 
ccMsidsr that itia the bad w«ai Wnoh w« 

jlus msdiefae ; those phlph hM no .^ 7 ^ 
ff^ end whose whele aMsjt jSlyadJrk thowstrt 
Whelsertrtf a oompffiad jf^yda of n amk 
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the total number in thU class ; being fiamt Jimited am(|<Stice to use the Ujcing woods, 

to Paxaretand the Muscat winei^ among which Srasu for obtaining the same 

vesaltes stands firsjl;,! Constantia has rathcf a tasl^' cider bfrrjUi which is full of colour, is 


U'lnc- 


than a flavour ; and what the ordinary sweet Spaujifh 
wines possess. is ralhcr bad than good ; though,. likiig^. 
the taste of Sherry, and Porter, and Olives* they may 
become agreeable by.habJu 

]^xcepting these cases, and a few among , th'o 
Italian wines, which we cannot afford room to detail, 
many oj^ tliu flavours found in wines are commupicaU 
ed by art ; and this forms part of the business of the 
manufacturer and merchant. Much of this is a se- 
cret, but some of the substances u,sed for this puTi* 
pose are known. The taste of Greece is now, 
as it was in ancient times, to perfume its wines with 
turpentine— the vina picaUi of the ancients ; and 
this is effected by putting turpentine or rosin into 
the casks. ln^%itaiti, our Chivalrous and fia- 
ronial ancestors perfumed their wines with every 
strange ingredient that can be imagined; but that 
was liie age of spiccry and p||rfamea t and be who eat 
cinnamon with Us pork, might drink ambergrease 
in his wine. ^ > . . . 

The flavour of Madeira is nothing ; but. that which 
we know is given by means of bitter almonds, and, 
we believe, of sweet almonds also; and the same 
practice is followed for the wiim of Saint Lucar. 
That which is called the borrachio taste in wino is 
for the most part that of the tar with whicli the 
seams are secured. In Sherry, the flavour seems 
produced by the destruction of the acid, the conse- 
quence ^ the lime used, and possibly by some other 
action of that substance on Uie fruit. One of the 
most common ipfredients used for flavouring wines 
is .oak chips ; and from this the wretched Lisbon 
wines acquire the little taste, they have. Orris root 
k also a common ingredient : apd the hi^ flavour^ 
wine of Johoonesberg is imitated by a proportion* HT 
rose water. The orris root gives a very agreeable 
flavour, and is used in France; and there, suso, it is 
the custom to use raspberries and other highly per- 
.fumed fruits. A very agrcxsablc flavour is also said 
to be produced by wormwood. The flowers of the 
vine itself are also used for the same purpose, their 
smell much resembling that, of our n^nonette. 
This last is. an ancient practice in Egypt. , . . 

The method of gaining tbU end requires some de- 
licacy and attention. In particular, care is taken 
that it be not overdone^ As the full fermentation 


: t 


ajkp iwsoi|pfed>to ; and jp Portugal it used to be ex- 
t^sively cultivated for the purpose of dyeing Port 
wines. When white wines are thought too pale 
for 'die market, they are coloured browner by 
means of the well-known ingredient burnt sugar ; 
and the chips of oak also nrpduce the same cfhict. 

JUfy some means also iron^finds its way into sonic of 
Ibe French wines, and thus, on exposure to air, tlicy 
become black. This uapIeaiAnt eflect is not unusual 
in the sweet wines from thg fputh of Franco. 

This property relates almust exclusively to the nri•>kr.l^^ 
wines of Champagne, and it is one tliat may err in 
excess or defect. It is already apparent, that it is the 
produce of an unfinished fermentation, and, there* 
fore, a. due degree of it must depend mainly on the 
proper management of this process. It is secured 
by bottling ft^thc proper season^ March, and before 
the fermeatotion is exhausted; and, if in danger of 
excess, it is restrained or dipUnished by racking, or 
decanting, gnd sulphuring. But it happens not uii- 
frequently’tKat it fiii)i|^together ; either from acci- 
dent in the management, gf/a bad season; from 
faults in the fruit, or fermeol^tion carried too far, 
or a weak wine exhausting itself unexpectedly. In 
this case the remedy is to introduce' sugar, not only 
into,><:ilie casks but into, the bottles. In the first case, 
the ibrmantation is renewed, andlbe wine may tlius 
become legitimate and good. In ^he other, me ef- 
fect is far different, and not good ; and hence it is 
that all the very sweetChMpagne wines are bad or in- 
different. These are, in fact, a mixture of wine and 
sugar, rather than proper wine.. And, in this case, 
the effect of the sugars is, not tp produce a new fer- 
mentation, but. to disengage the carbonic acid of the 
wine ; as a salt or ai\y other soluble substance would 
do, by a superior affinity,^, .^o gain this end, the so- 
lid sugar is corked ujp in ti^e.|bo4le;. so. tliat ihe dis- 
engaged gas is retmoed^ under the prepare of the 
cork, ready to fly out is. removed. 

Thus, Champagne, which has be^iO^lroyed hy age, 
is rendered, at orvee, both sweet and effervescent ; 
and this, however convenient a sec;rot it may. bo to 
the possessor, but a fraud, anAa very common one 
too. 

The acidity, or tho pricked taste, of is a Acidity of 

fault whicb,;perbaps, ^ght never to be^ corrected, vvintb. 


ftdouring 

Win.'. 


vpqid destroy the more volatile .fovours, tliese sub- as, in ihU omw, Am is genc^rally spoiled. 
stanoes hro only introduced towards its decline. Jo oaverlheJess js.doho, andaometimes. to a oousidesablc 
Madejra tbe nui.oakc is put into the cask. Flowers extent. Acidly aruing from tartarous aqid, or even 
are suspended in a net or cloth, either ip the fluid or from malic acio, if that re^y be the acid in wines 
the vacant part of the cask,4md tlius a small quantity which is not tartarops, mhy be a virmo anda quality ; 
of raspberHes communicate a very considerable fla^ . as it is very remm^kaUy.ln. Hock* often 

thougiit otherwise, .ev^ when it is the ifluural pro- 
perty of the wine, arising, from its qwn native acid, 
and after a correct fermentaflon»> 4l'ia this case, 
menns are applied to remedy, it,,j!is .a diseaso in the 
wine. In tbemefuiacture of Sbei^, jt was already re- 
marked, that lime was used to prpveii|; it, and this is 
.also applied in other qasef, w^M^ir.ta|^!»is in ex- 
cess, as- the tartrjito of lime is in^wm, Wnd can be 
fined down and . separated by raekrhg. It has been 
the fashion to use lead, metallic lead, fur tliis pur- 
10 


vour. .- 

of The colouring of wine is also part of the business 
^ of the maker ; because cplppr is, in a good measure, 
a matter of and Some, grapes contain 

naturally very little , colour, wJfciile|bfkt.of the Claret 
and many of the of Spain, are .highly 

^ barged with the colouring principle. We gli^y 
explained that the colour wfifi fiontmed exekuiiwly 
in the husk; These latter wines are pflen, there- 
fore, selected and reserved for diis particular pur- 
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Wine. po3c ; nnd, in France, It waif (bhnerljr tial 0 # 

Making;. congumecl iirPi^« / It #arAtrtif 

vered, and the act made penal ;'ttod, iTnorabftiiiiba^ 
cd entirely;^ It is less Urn at p^enC er^fy 
That this la b poisonoua stibstance is tdorweltkeolrjij' 
But that has been overrated in this particular cilgl£' 
The tartrite of lead; like that of lime, is inscdohlbr 
so that, after the lead had done its duty, it wsrt dfk- 
charged by racking and' fitting. Had this not been 
the case, all Paris, at the time we speak of, mast 
have been poisoned. Yet it is a substance that 
ought not to be used; Mtifltise,' in an acid wine, as* 
cescent from fermentidfony it might produce either 
wliite lead, or subcath^iike oPle^, or else sugar of 
lead, acetite; both of them poisons,' if In dif^rent 
degrees. 

For the acidity of wine from the commencement 
of the acetous fermentation, there is no proper reme^ 
dy. It may be checked; if taken iiv time, as it 
would be prevented, by careful solptfdrhig. Here 
lead is highly pernicious; and it need' scarcely be 
said^ that to add sugar of lead, as has been done 
from ignorance and fWiud united, ia to add a poison 
without even obtafaEng a raiiiedy. Chalks and lime 
may be used with Idi^ity; Yet neither can these, 
and far less alkalies/ wbsed to such an extent as to 
cure the disease ; as they unite to the other acids, 
and also decompose and destroy the wine. To pre- 
vent it as far as. possible, when commenced, a low 
temperature, atfd dkreful exclusion fi'om the air, aiw 
necessary. But ii must bo remedibered that diVwfil 
find access, not merely through cork, but through 
sealing-wax, and, indofd^^’^rough all rosins also ; 
and thus there can complete security ; the 

best being that of plncing'tho bottles on their skies, 
so that the fioid itself becomes its own cork. The 
Italian practice of using oil Is thus fiir safer ; but it 
is balanced by’ its' various ioconveniehces. 

Kopincfis of Ropiness is a disoasejrilBost peculiar to the wines of 
vvinis. ChartiptmnB, and Ifir ciifu|iftiw is very obscure. It 
is not a destruction ofthe' wme, although it mate- 
rially injures i^ilSvbut knd other qUalitief. It oc- 
curs in this wInS;' from the quantity of extractive 
matter which it still' contains, and which is that by 
which the fermentation is maintained. It is conceiv- 
ed to arise from the aclibn of* oxygen on thisSub* 
stance, converting it into a matter analogous to fi- 
brinc/^tead' Of changing the whole Into vinegar. 
Tims it retemblos tho mucilaginous deposit of vine- 
gar called the ' Wii/ilev. ^ ISethe bosdks, h may be 
Often cwVed merely by heat ; by es^sure to'the tun, 
or by iipiheVsiott in li^* water; ^ When; obstinatei it 
is remedied by uneaimg,Md agitation s by ex- 
posing the fluid to the m, 'It iSMd also id bo re* 
moved%t ^ 8niali\qiiiantity ef ttUy vegetable acid, as 
it alsoiil by isugar; but Whod bn ais^ scale, it re« 
quires the process oPfifitdg;' ‘ ' 

iiotttiiig And It is held* csseiitiat by the Wench^ who are our 
( Viiarugecf chief tcachersiniOvery dfhig that nSlatite to wine, 
that a wine OeftSir shobld not only be dry, but pre- 
served in a veiy tmifbrm state of temperature, as near 
to the heat of the country as possible. 

We however, when this riile 

may be usefully departed from,* for the purpose of 
accelerating the ripening of wines. In the deltcatc 


wiflos of that cMttfnr, howaveri the rule still holds wine- 
goods and veiy conspicuously too with regard to the 
#ittes of Borgulriidy anti Champagne, It is equally 
tftpe of the finer ''and' Ifj^ter Italian wines. The 
^diiet of 'Spain nlul ''Portugal' aeem to defy every 
thing; It is aiso held by the French moat essential, 
that a cellar should not be subject to tiieai|3tation of 
carriages ; the rea^n of which is plain etibugtw and 
that it should be free of bad sinells. As to fiioisture, 
however. We must remark, that, like heat. It seems to 
aeeetdirbte the draositibn and consequent ripeUing 
of Port wines. On bottling, we nCid say nothing ; 
only let it be remembered that corks cannot be tM 
good, but that no precaution will absolutely prevent 
all communication through a cork; hoWever secured 
atidsekled. - 

The rules, which we have thtul' given are all of a Making of 
genera! nature; and though soda of the particular 
distinctions in the inodes of making the several clas'a 
ses of wine mbht be understood from them, there 
are yet a feW'niceties to be explained ; 'while an ear* 
ample from babh of the four clisdSt* into which we 
divided wines, will render the subjapl^ttiore inteHigiUe. 

The attentions required in Cttaid|iBgne wines arc champagne 
perhaps tlie most minutef and the most complieated,^"'"^''’' 
and they therefore stand most In need of being de- 
tailed. Champagne is a late country, and it ftW* 
fluently happens that the frosts have arrived before 
tne grapes are ripe. Of courso, It is an imperfect 
vintage. 'Yet, in a 'certain sense, this is an advan- 
tage ; while it has also condemned that country, in a 
great meosuie, to Itmikifaelf to this particular class 
of wine. A very brisk wine it not easily secured 
from grapes absolutely ripe ; and thus the milf-rlpen- 
od fruit of this district is brought into use. Yet 
the best of these wines, the finest class of Silfery, 
rarely seeti in this country, is made fWim the ripened 
grapes. And hence it Is, that the best of the Cham- 
pagne* wines arc those which are least brisk or 
violent, and that great violence is a characteristio of ? 
the inferior kinds. When there ill violence and st,'.-." 
sweetness both, we may easily conjecture what the ''' 
wine is ; and in those, as might be expected, there 
Is no flavour. 

The finest wine is thus produced here by a very 
light pressure of the grapes ; in which case only the 
ripest give out their juice* 

It is held necessary to gather them when tho morfi* 
ing dew is ofl^, to prevent water being added to the 
juice. The next pressure, and the least ripe grapes, 
are reserved for the inferior cfaliiies. When the juice 
Is poured into the vat, it remains one night only, the 
seeds being carefully separated. In all cases also, 
the* greatest care is taken to separate damaged grapes 
or'rolteii Ones; and it is as much from this neglect 
as idly thing, that the common Italian wines are so 
bad. If the Champagne is to be red, the fermenta- 
tion is suffered to>prtKbiifd, on the husks a ikde long- 
er^- foT' the punpose •'dl^&iraOting the colour ; and 
according to tljp tengthwwis process, wo have the 
o&k de perdrid; and the pink and red wines. But as 
we lemarked bofbre, this injures the flavour, as all 
ip^bjudges of Champagne know. 

^*^hen the Hquer is transferreil to the cask, the 
discharge O^yeait dt the bung-Iiolo is encouraged for 
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Wmr- ten or twelve da>'8 ; and when the fermebUtion has . «|lfiiig^e «weei-.wi|W» »aiy ; but they , will be found Win,. 

Makii^ l,gceme moderate, die bun^ » put down, and on one . or olhpr of the principles already Mating, 

^^'"^hole ia made by it* side. This hole is oocasionaU]rl>'’lVi^<[il!%. In ludyi U in the making of Florence 
opened to give vent to the air, fore space oroight'"'|Khieisi^.fbnnentation is quelled by repeated rack- 
or ten days^ when no more air in dischatged, fsesik ' leg.'aqd^ebiAing. Thuti die other processes are part- 


nurijundy 
and llcur- 
dpiiu\ 
Winrt. 


J bdian 
Wincti. 


wine is introduced, so os to keep the cask constantly 
full to the biin^-hole. This operation is continued 
when necessary, til) the end ot December, when the 
wine j^enerally becomes cleHti It is then racked in- 
to a ireah cask, and fined. After this, it begins to 
ferment again, iosiiig a portion of its sweetoCsa, and 
ienprofing in quality. If too sweet, it ia Cot decant- 
ed and fined till the fermontation has been renewed 
by agitation. As the fineness of this wine is one of its 
essential qualities, and one difiicuU to obtain, on ac- 
count of its porpi^al fermentation, it is racked and 
fined- a second titt^« and thus it remains till March. 
In March it is bowed : yet still It ferments, though 
corked, and again it begins to deposit. In the best 
wine.s, ttilius remains Irom fifteen to eighteen months 
in the cellar, when it is bottled ovei^ kgain, and is 
then maakatable. l^e inferior kinds Mrc seldom bot- 
tled twioe; b^t/On expedient is used instead, to get 
rid of the sediment- For this purpose, the bottles 
are ranged in frames with their necks downwards; 
and when the sediment has been collected in the 
neck, the cork Is dexterously drawn, and again repla- 
ced, after which the bottles arc tilled and completed 
for the market. There are varieties also in this ge- 
neral process, such as that of suffering the wine to 
remain in the cask for a year or more on its lees ; but 
we need not. enter into these collateral details. 

There is little difference in the practice of Burgun- 
dy> except what refers to the retention of the carbo- 
nic acid. All else i» the same ; but great care is 
taken to clear these wines of their lees, as, from their 
extreme delicacy, they would sqtm lose ttielr flavour, 
and also become sour. In the practice of Bourdeaux 
also, the first stages of the process arc the same, ex- 
cepting in as far as a^dongcr fermentation in the 
husks is used to extract the colour from the red 
I' wines. But there is a difference as to the process 
of sulphuring, which is largely used in these, in the • 
manner as already described. The red wines of 
Bourdeaux are racked about the end or March or 
the beginning of April, but die wiiite in December ; 
aud in all these wines, great care is taken ia all those 
circumstances which relate io >cleanliiies8^ however 
.rude tha neople, and the operations may appear on a 
superficial view. 

In the 'drier Italiah^wines, the must is allowed to 
ferment comjplefely in the vat. In some vineyards, 
a quantity of selected and half-dried grapes is thrown 
into each ti|a when the.wine it finished, so as to give 
it sweetness; and prevent the hazard of its running 
to the acetous stage ; a rude and a bad process. ^ In 
the manufacture of Florence wine, the must is with- 
drawn from the vat as soon/dgihekeadds raised, and 


ly.tw entirely saved. But it is necessary that very 
aweei^d rich grapes should be used if this process is 
to be followed. Toensure sweetness, on tlic principles 
formerly laid down, the grapes of Tokay are partial- 
ly dried before they are used; and this is also done for 
the wines of Cyprim, and fer some of those of France 
and Spain. The remainiQg\ processes, consisting in 
sulphuring, need not ^detailed again, as they 
are nearly the same in all countries. 

In Oporto, for the dry wines, the practice is to Port, Ma- 
carry on tlie complete fermentation of the must in dciro, Ao. 
the vats. The wine is then introduced into large 
tuns, capable of holding twenty-five pipes each, and 
at this stage, the brandy is added at the discretion 
of the malu^c.'f .In Madeira, tlie second or insensible 
fermentationlia effected in pipes, and, at the eml of 
lliree months, tha wine is racked; when a certain 
portion of brandy ia added. In both these practices, 
it would seem as if tha.union of jthe bi^ndy with tlie 
wine was less perfect tKap be rendered by 

a different management of part of the process. 

Hence, probably, it arises, ifi a great measure, that 
the taste of brandy is so sensible in ‘many of these 
winoa, In tiic best, the quantity is said to be about 
a'twen^f^ part; but, in the worst class of Port 
wliuriitc it sems' soanetimes to, amount to a fifth or 
more. l*he process followed in making Sherry is ra- 
ther more complicated. The grapes, in this case, 
are first slightly dried,and then sprinkled with quick- 
lime. They are tlien wetted with brandy when in- 
troduced into the press, and a fartlicr portion is 
again added tex the must before fermentation. Jt is 
highly probable that, by this practice, the brandy is 
more perfectly combined in. the wme. and the fluid 
rendered more umformi ii|4 hence also, probably, it 
arises,^ tliat the taste of braaidy is not to be perceived 
ill geiuiioe Sherry, though often in those baser 
imitations which are mnnufacturedironi the tasteless 
winea of the Canary Island^ and of odier parts of 
The reiiiaiuder^pi’ thcr.process for Sherry 
consists in racking rtiK?attdly at intervals of a month 
or two ; fresh brandy in small quantities being added 
at each stage of this process. 

We may, inponclusiopiTeia/irk, that m the attempts 
to make winesin our counti^.fhnii native frurts, 

tim same rules are of universal afqiUcatioivaiicltlmt an 
attention to tliemswould re^r these domestic’ pro- 
ceases more compU^ than ti% iu>w are, and the re- 
sults more valuable- . In Britain, also, itjis easy tu 
ni«k« very good^wvifinn^.uium^tttire grapfl^iliy the 
atli^tiop tn.t]>e peoMwry propettj^; uml 

thew can be procured n-plmost uiiy..M«MHi, iio that 
thu mijght. even^boewne «ri object ef.^^^y dcmcs- 


the wine ic traa»fMrred to » (|3iidr, whore it i. only auf.. ' tic epnunefoe.... Nor, ii the jDOBaiiAiOtate limited .to 
fered-to remain lhirty«ohi^ourt(>'wbto it i. again de- the fipuit -JUtiCe the leavea..adtLtendrilj), by in- 




into a fresh cask nt the end of a few hobvs, 
so' on, until it is clear aud marketable. Thus it 
is completed in a short time, by little fcnorc than the 
process of racking^ . • ' 

Id different coantriee> the practices used for pro- 


fusion, admit of the same treatment, .and with the 
bame resulta.v,, Vm-y^tolerable .wiiifr pkjt&ctIgK resem- 
bling the wines of &anc6^ can and 

at an expence of little, mor^ than the very moderate 
cost .of the sugar. % (p, p. p.) 
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WOllChS rhllSIIIRE. M wtoDd IbMiiib partakm largeV »*’<•»« benefit wmraunicnted by in- 

ty m die Oxford circut^:«iid tumrty in tb»«ptr« of. tenwl navigetioa. The cenals are. the 'JVent and 
the kingdom. It IS bouo<k4 ^ ‘ho ui^t))ibv <ltaf. „ die Droilarich, the Worcester and Birminc- 

forddiirc and Shropshire r oti-4bc south hjr Gl^ttbea- . .bani, die D^diay and the Leominster. The town of 
terehire} and on the cast by WarwicMiiw,j(.iltfi. Stourpoty^ yisi'u into importance since theexten- 

•f Wd exhibits e large tuaritime town in 
of die kingdom, connectingf ' its various 
■ ui « tbciw, and di«tributtnR>^m where 
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and it is rccnarkable i 


wviwuinifv fix Ilia uxuavMViwun* o^swsi^u ata 

about thirty miles ia length, and twenty*four in 
breadth, and to be 7S6 square miles, or 502, OiO 
acres in extent* 

Popuintiun. According to the Ojiyasus taken in it appear- 
ed that the number of houses in the county were 
:15,950, inhabited by 39,006 , families ; of ndiom 
14,926 were chiedy employed in agriculture, 18,566 
in trade, manufactures, or handicraft, and 5514 
were comprised in neither of those classes. The 
whole number of persons was 184,424; of whom 
90,259 were males, and 94,16s5 fqs^ws* The rate 
of increase between 1811 and 1821 llU 15 per cent. 

There is a soft beauty on the face of this county 
when eiewed hrom any elevation, auofa as the sMaU 


P.II\ of thy 
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The manufacture* t.f the county are various and 
^WiSve. VVorcester produces great qdaadtics uftuM. 

■ **’* “*“•* beautiful porcelain. 

At biourbridge are many giaas-hotoiea. . Dudley is 
employed in die iron-trade, especially in mailing 
iiaiie. At Broms^rove some taUe-linen is made, 
and small articles of iron, sudt as needles, nails, 
and tentar-liooksi -KiddermHWiy has attained much 
opulence by its manufitcuires sf carpels and of goods 
composed of silk and worsted, and of silk and mo- 
hair. At ^vesham there i* much oil and mLeabe 
made froqs linseed. The productions of die county 
are eawly -conveyed to London, Xiveipioo], Bristol, 

sTsscaa wi^iwasw liwui uiijf vivTnutJu, ouuu «a kiiv *w*ui- Or Hull, Dy inland JiavigatioD from this state ‘ 

vern or Abberley Hills, tabich is highly gratilying. of tilings, its commerce is very 'extensive. 

From such spots tbe^tate of iu cultivation appears Thg salt made at Droitwich aupplics neaHy one- Salt Surinam 
to great advantage^ there are no parts of any con- halt of England with that indispensable ardcle. The 

siderablo extant so barren or neglected as to be dcs- duty coHei ted there before the abatement of the tax 

titute of an agreeable and profitable verdure. With amounted to more than L.1000 per day. The water 

the exception of those hills, the former of which rise from which the salt is made by evaporation, is more 
to the height 1440 feet, the whole cohoty con- highly saturated than any other that has been discc- 

f 1- j I, verej. Researches in the bowels of the earth have 

shown that a river otVsalt water, about twenty-two 
inches in depth, ruiu about 860 feet below the sur- 
face. Immediately above this subterranean stream 
18 a bed of gypsum 130 feet thick. When this stra- 


sfstB of gentle undulations, wholly' fodosed, well 
wooded, and intersected by the great rivers Severn 
and Avon, and their afyerRl tributary streams. The 
abundance of orchards of pear-trees and the scatter- 
ed K(q) plantations give a peculiar ridincss to the 
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autuiynal aconery. Kvets tlio poorer parts of theqp|ium is penetrated by the borer, tlie spring rises to 
county, bq^ween tbo towns of Droitwich and Broms- tlie surface, and yields a never-failing supdy of wa 
grove, have of late beon cultivated ; and, though they ter. so fully saturated, that no m/ira cnif- nan 


RiVLfd and 
Canals. 


grove, have of late beon cultivated ; and, though they 
do not rival in beauty 4he vale of EveBha.'ii, they are 
far from* the aspect ofaterillty which they exhibited 
twenty years a^. ' The farms ere generally of smaiJ 
extent, from^'^qrty to three tiundred acres, and the 
cultivation is'|^neralJy well conducted. The arable 
land, which, in the rotation of crops, produces artifi- 
cial grasses, is eitimnted to be 860,600 acres ; the 
permanent grass land 100,000 acres, tmd the woods, 
wastesi rivers, roads, sites of towns, and gardens, 
40,dQ0k The crops of wheat, barley, and especially 
of beanS)^ are more productive than the average of 
England. Hops are extelipively cultivated, and the 
pear-trees are so abundant- and so productive as tu af- 
ford perry for the eimmon drmlc.<of the labourers in 
agriculture. There is no breed of caula peculiar to 
Worcestershire, as it j| found more profitable to buy 
oxen^ilAd sheep in a lean condition from poorer dis- 
trict^ Aud io fj|tt4n them la Woreescershire, tlian to 
breed them odltes rich'ioil. 

The rivers Severn and* A von are both navi- 
gable, the WAjlev to an' extent-' of near^wo hundred^ 
miles from itf' mouth, ^ and thf latter to Stratford 
from its jutnctioil with the folrteier. ^ The Severn 
salmon, 'Shad, qnd lampreys, though 

nonA rlft'fhim.ieAtinioiiA Rjih AM Avnr luiown tn aSAAiirl 


ter, SO fully saturated, that no more salt can bedis- 
soJveu in it. fhe springs at Droitwich hold in so- 
lution about one-^fburth of their weight in salt ; no 
other in England holds more than a ninth. Thd 
subterraneous river runs ‘over a bed of rock salt; 
whose thickness' has not yet been ascertained. Be- 
sides the springs at Droitwich, other mineral springs 
are found cit Malvern, which are resorted to for 
their healing pro()ertit*s, as well as for tlie pure air of 
tljc dUtricta .The combinations of the Wells are. car- 
bonate of soda, carbonate of lime, carbonate of 'Mag- 
nesia, carbonate of iron, sulphate of aoda> and mu- 
riate of soda. ' , . . . 

Ihe titles derived froo* ttiM* county arc. Marquis rnj.i 
ot Worcesttr; Earl of Beauchamp ; Viscount Dud- Hrpwscnia- 
. Jey aud^ Ward ; and Barons t'oley, Lyttlcton, and t*on- 
Northwick. Two iiiembers are returned to the House 
.of Commons by the county ; two each from Worces- 
ttt.» Droitwich, and Evesham, and ono from- Bewd- 
ley. 

Tim most cansidenkbie places and iheir population 
are. Worcester, Dudley, 18,2H ; Kidder- 
minster, Brotnsgrovc, 7'5'19; Stourbridge, 

^000; Bewdley, 8725; Evesham, 3487. 


Towm. 


i^'WW;®***"®”*'*”*^* lampreya, mougn - . A mpng numerous seats of noblemen and gentle- 
none dff thm delicious fish are ever known to asqend .vd»en in this* county the most distinguished are, Ma- 
tbe Avon. Thi?. other rivers are, the Stour, the Sal- dresfield^ Lord Beauchamp ; Hagley, Lord JLyttle^ 
warpC; the Lcddcn, and the Rea. This county lias ton; Croome Court, Earl of Coventry ; Northwick* 
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> Lord Nortliwick ; Hartlebary Castle, Bishop ofWoiv 
ccster; Dailsford, Warren flastinj^s; Omberslejf 
Court, Marquis of Downsin’rc ; llcweil Grange, Earl 
of Plymouth ; Hanbiiry Hall, John PhiHtjps ; Over<« 
f bury, J^mes Martin ; Winterdync William 

Moselay ; Westn'ood House, Sir HcilMn Picking* 
ton; and Whitcly Court, Lord Foley. 

See Naahe's Surv^ oj Worcetitrshire* — Pitt's 
Agrienhurat iS’iirr^y.-Wrewer's H^orcesiershirc. 

(w.w) 

WURTEMBURG, a kingdom in the imcrh»^'i>r 
Germany, fbmted within the few last years oht of 
the ancient duchy of the same name, with the add!* 
tion of several smaller territories progressively conf- 
bined with it, in the reigns of the two last Sovereigns, 
by an accommodating policy, and a sedulous regard 
to therr own intedj^duriftg the ^ogress and con« 
elusion of the Frenra Revolution^ By an armistice 
made with France in 1796, all the territories on the 
left bank of the Rhine were ceded to that power; 
but by the opportune peace of LunMlIte in 180t, 
and a ^arafe treaty which followed as b consequence 
of it, Wurtemburg/was raised to the dignity of a 
grand duchy, and obtained several districts which 
bad been either portions of smMl indenendent states 
or ecclesiastical dominions. Among these were the 
cities of lleilbroQ, Gmilnd, Hall, Rothwcil, and some 


CORMicI wfdi the gvotid duchy of Hesse Darmstadt. VTwttm. 
It# aHiiddiil^lent T57S- :iquaTe miles, or 4,840,71^0 

lE^Mfrlf^eacreSi. ' % 

' •'"Thip a$cicbt djyiskma or the duchy of Wuricm-niviftioim 

according to their position and mui Pupuiu- 
Tcuk&l'.tlaltnbt and the additional territories, that had^i^’"- 
th^h'^reeently acquired, were in very irregular and 
unck]uai allotments. Of late, a new division 1ms 
taken place into circles, which are again subdivided 
In iiheramU or Baillewickat besides these circles, 
capita], the city of Stuttgart, Ibrnis by itself a 
separate division, though its i^abitants are included 
hs the population returns of tM Neckar circle. 

The circles, their cxtiCnt and population, are, 


Extent in 
Statuie 
Acreik 

Circle of the jMcar, 904,820 

Circle of th^jwt,..; 1,818,400 

Circle of the lilack Forest,... 1,204,480 

Circle of the Danube, 1,468^160 

. ■— 
4;«Sr8,S60 


Popula- 

tiun. 


884,.5()9 

81839 

my.'ii 

860,84K 

1,425,794 


This population is found in ] 30 cities (having or 


others, with the districts around them. The wholo formerly having had walls), 128 market towns, 1115 
of these acquisitions extended over 633 square miles, paHshea, -888 hamlets, 2591 farms; and 269 castles 
and contained ] 1.5,000 inhabitants. The former aeatif^Uf .Hthe^'^nobility. The increase of popula- 
territoiy on thb left of the Rhine being only 165 tiuii,* oslMailM fay tlie excess of births over deaths, 
square miles, with 50,000 Infaitbitants, Wurteiriburg has been about 10,000 on an average of several 
was considerably augmented: In December 1805, years. . 

in consequence of the part taken ia the war between The inhabitants are partly of Swabian, and partly Dinlcct. 
France and Austria, thwkingly dignity was assumed, of Franconian origin, and retain the peculiar pro- 
and the possession of several other portionsguaranteedu nu^ci^tion of the racer^flrom which they ans de- 
by the former power. These M^uisitfons dompre- scended. With these are also some sel^^eiits of 
bended several dfihricts on the Daimbe, whose inha- the Waldentcs. The Swabians make utu; of many 
bftants were* Climated to be !58«00a In 1806, words very different from the othee German people, 
when the Confbderatioo of the Rhine was formed, and adopt many variatiDnt lD the idioiba not known 
. ‘p ^'^Vurtemburg joined it, and stipulated to contribute elsewhere. TheSo may be observed to '^aiter at 
to its support 12,000 med ; inconsequence of which, every ten dr twelve miles in Mveltt|i|^^^ through the 
other cofisiderablc additions to its territory were country. ;*• • 

made. Several exchanges of dominion took place The prevailing religion in Old Wiirtemburg was luiigion. 
with Bildcn and Bavaria ; but rather for the saxe of the Lutheran, ibr which it suffered most severely 
rendering the limits more distinct than to increase during the Thirty Years' War,- iNo, toleration was 
possessions. TIte part taken by Wurtemburg in the granted to any other sect except to the Waldenses, 
wars declared by France against Ihrussia in 1806, and they were confined within pmcribed,'£j|teit8, 
and against Austria in I 8 O 9 , led to a further aug- and even in those speta were under some strict regu- 
mentatioa*; and by clioosing the precise moment Jations, and exdiided frofai the rights of cittsensliip. 
for dcsertmg the cause ^Cf Buohapdrte in 1813, Che Since 1801% the three rdtgioas parties have enjoyed 
King was enabied, at the subsequent Congress of the ftee exercise- oll'iheir fmocim of worship, and a 
Vienna, to obtain the Sanction of all the greet Euro- participation in aif civic rights^ with eligibility to all 
pcan powers to the title he had assumed, and to the public offices. The ioUheraps./iii tbc; whole king- 
tCTritory rliat had been acqidre,d(' The kingdom of dom are 950,000, . the • Cadiclics' about 
Wurtemburg was thus fixed in the condition describ- There are many seotariss^ subh as-StmratisIlb^'^^ 
ed in the following pages. lists, llernhuUen»aUdotiiers,whoarneitUer favour- 

novinaariit Tho whole 'is nearly incioiM faeti^een Baden and ed nor .persocut^ by^ the . gOfernnienMH Through 
Hnd Extent. Ravaria, the former bounding k on the western and the whole ot Fmcestant Wurtombuitf, mere are a 
northern ^des, and the latter'^ otir the eastern « and great mimber of pecfons disciaguiihed by the appel- 
southerdf l^ccpt that on one part of its southern Istion of Pietists, wlijir hold their private meetings for 
frontidi^e I^ake of Constance separates it ftem devoskm,. but do not ia other respects 
Switdfafiand. It is of an irregular form, extending their churches. The tutherau cliui!ch-1fa uwar the 
froiii( 47 ^ 33' to 49 ** 35' north IsiftOde. On a very direction of six superintendents, whose dioceses are 
small portion of Its northern boundary, k^mes in divided into fifty deaconrics, and supplied with 818 
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Wurtcm- pastore. The Catholfcf. . «re aViear 

, General, who is assisted bv « eoiincil emiikitlg of 

clerical and lay members, IM priests under thetM W 
about b'l-O. The Lutborail^tergy are/ln.gefierai 
better supported, and tajsen fVom a sotMwhsi| 
class of people, than in most of the«ther pi|r|a of 
Protestant Germany* The Jews who have esHMsh* 
cd themselves chiefly in the new provinces of -Wnr- 
teniburg amount to about 8000 persons. 

FAiucation. i<'ew parts of Germany have exhibited more or bet- 
ter specimens of knowledge and talent than liave 
been produced froK%^|be Jnstitutions for education in 
Wurtemburg. The stite has, for its population, more 
means for acquiringv learning* The classical en- 
dowed schools are fifty-five, from which the theolo- 
gical pupils are transferred to the University of Tu- 
bingen, where they are maintained from the funds 
of the institution^ In these establishments the pu- 
pils arc not confined to mere profesaionul pursuits, 
but have their attention directed^-ij^neral know-* 
ledge. The University of Tubingg^ nas long been 
considered one of the best in Germany* There are, 
besidesi, the Gymnasium at Stutti;^, and seminaries 
for the Protestant clergy at Maulbrooo, Schoenthal, 
Ulm, Heilbron, nii'd Ochriengen, and for Catholics 
at Rothenburg, Rothwcil, and Ellwang. Schools 
for instructing the poorer classes of the people are 
amply provided in every part of the kingdom, so 
that the knowledge of reading, writing,^Qd.aritliine- 
tic, is almost universal. No villaj^C is jMltheoi its 
school, and scarcely a market town elaMi- 

cal instructor. ^ ' 

Mount, »ns itingdom may be considered as hilh', if not 

iwiLfs. mountainous. On the eastern part is the group of 
the Swabian Alps, and on the western the Rlack 
Forest, a continuation oPthe Swiss Alps. The high- 
est points of these two groups of elevations are from 
i250Q to 2800 feet. The eastern are not so lofty as 
the western rangca of bills, but they are more bleak, 
rnw, and unheaUby, There are no plains, but some 
extensive and< beautiful ' valleys, highly fruitful, of 
which that o^o Neckar, with its branches, and that 
of the Danube from Tutlingcn to Ulm, aic the moat 
celebrated. The various smaller valleys, running up 
between the hills^ and terminating on the bonks of 
the several rivers, present rich and' beautiful pro- 
spects. The woods are extensive, and contain al- 
melr every kmdfjiC forest tree; but the absence of 
hedge-rows is a great drawback to the beauty of the 
country in most parts of ibe kingdom. The scenery 
is much indebted to the rivers a^ thc several tribu- 
tary streams, which ran througb all the valleys. The 
Neckar rises in the southern extremity of Wurtem- 
burg, and, with many windings, leaves the kingdom 
^ itS; northern feontfer,- in*. its, course to join the 
It collects the watara of the Kocker, the 
Jaxt, the Remsi the .the Erms, and the Zaber. 
The Danube rises in diis- kingdom, from tho rooun- 
taina of the ]^ack Forest^ and leaves It at Ulm, on 
the frontiers of Bavaria. It is increased ^ the se- 
veral streams of the lller and the Brentx. • The Tau- 
ber,, te thi^horth, is one of those streams which coo* 
tribute to ij^e waters of the Main. The Schussen and 
the Argcn are two small rivers that empty them- 
selves into the^'^Lake of Constance. That lake bor- 
dpra A small nart of tho kingdom. The Fedor Lake 
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about three mites in length and breadth, and those cT Wurtcm* 
Xaufen dnd Pfaflen, which are smaller, lie witUin its 
boundaries. 

The land of Wurtemburg has been recently thus Agriculture, 
classed: meadows 6i0,000, arable 1,620,000, woods •^*“***’®" 
and.fiMiests 1,520, 000» and vineyards 61,000 acres; 
remainder is either waste or occupied by the lakes, 
rivers, cities, and towns. In no part of Ggrraany is 
so much attention directed to agricidt^ as in this 
kingdom, and in no part of it are the practices so gc- 
nai^ly good. The cultivation of ^reen.crcqisis much 
^Uramd ; turniDs, but more espccii^Y mangel wurze), 
apre grown to clear the land from weeds, and to a great 
extent have superseded the former upodc of fiillowing. 

Potatoes are very extensively cultiyated, and not only 
form the chief food of the woKj^g classesi^^bttt 'jm 
used for the of brandy, well as 

feodiog cattlik The rape anef poppy plants are 
grown for making oil ; and that which is expressed 
from the latter is found to be equal, if not superior, 
for the usg'^f .tbe table, to the oil of oliyos. Hemp 
and flax are raised in abundance^, tho foi:mcr chiefly 
in the middle provinces, and tb^ latter most exteq- 
sivcly in the district of the Black Forest. The har- 
vests of corn are tolerably productive of wheat, rye, 
oats, and, in some of the warmer districts, of maize* 

The supply of grain is estimated for tho whole king- 
dom at about 23,000,000 bushels, from whidi, as po- 
tatoes are extensively used for food, some is every 
year sent to supply the wants of the neighbouring 
states. The woods aflbrd more fuel anef building 
malcriaki than is depaanded for domestic consump- * 
tion, and the surplus, by means of the rivers, is con- 
veyed to the countries lower down the several 
streams. The vineyards produce abundai^ of wine, 
and, thpugli generally not of a good quality, and 
mudi of it very had, culture is foupd very Imne- 
ficial. Tbe best mnes usually comprehended in tbe 
enerol class of Neckar wine are those made on the 
ills near the old castle of Wurtemburg, at UhljiiaGh, 

Feliibach, Upper andLow.er Turkheim, Lichtenberg;;i;j;, 

Roiswag, Maulbroun, and Taubcribal. The inost^’^ 
productive vineyards are those on the western bor- 
ders of tbe .eastern Alps, where a single acre has 
been known to yield ropre than 2000 g Jlaqs ; but it 
more resembles vinegar than wine. It is generally 
remarked that the Neckar wines have much deterio- 
rated of late years ; which is attributed to negligence 
in the choice of the most proper plants, qpd to atten- 
tion being principally paid to such as yfeld much, 
rather than to such as yiehl the best wine. The 
wine made in the year 1811, as was the case on the 
banks of the Rhine, and in most parts of Germany, 
was of an unusually good quality; and such of 
it as now remains sells for 300 florins the emir, 
athilst t)m wines of later years arc not worth more 
than 130 florins. The whole value of the wines 
made in the kingdnpif, 0 n an average, is L.400,OOO 
Sterling. V , 

The cattle Jn \^ui4#nsburg have been carefully at- Caul 
tended to, and tlie cows especially arc of a very good 
description ; which is attributed to the care in im- 
proving the breed, and to their being generally stall- 
fed, or soiled with green food. The butter is excel- 
lent, and m many districts good cheese is made ; but 
the last less extensively than, with due nains. it miirbt 
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Warum- |>t». The sheep have been nuieh improved by coii- 
**'^'B* ’^tant crossings between the old races of thu country 
and those of the Jtousiilun nnd Merino breeds, and 
now the greater part of the Hocks arc of the finc- 
woolled kind. 'The hret'd of horses was at one time 
much improved by the introduction of Holstein and 
Knglish Stallions ; of hue years they Itave been retro- 
grading, but the government has now been induced 
to take Slops, by introducing studs of the best horses, 
for improving them again, 'fhe number of cattle, in 
the year 1 840, was thus ciuinieratcd : horses 80,870, 
cows /59<),490, sheep 4'8S,.04'0, swine 114«,22004 goats 
10,620, asses 1008. 

Fislirrit*. The fisheries aifc very productive both in the lakes 
and the rivers. The Lake of Constance, especially, 
aft'ords abundance bf salmon-trout, perch, corp, and 
barbel ; the other lirir’ea and the rivers yield trout, 
eels, barbel, pike, ifid several other kinds of fish ; 
and in the Feder Lake, the sliad is found of a very 
large siac. 

Miiicrftls. TJio onl}' mines that ore extensively worked are 
those of iron, at Neuliauscn, Fluorn, Neuenberg, 
Aalen, and Wasscralfingen. The ore from these mines 
is prepared both by smelting and the hammer, and 
supply the manufacturers of Fredicksthai, Christophs- 
thal, Ludwigsthal Harras, and Fleidenheim, with 
minerals for their cutlery and ironmongery. There 
arc saline springs at Hall, 8uU/., Ofienau, and Weis- 
bach, from whence is annually made about 8000 tons 
of culinary salt ; and a new spring, lately opened at 
Kochendorf, promises to uiTord u more copious sup- 
ply, so as to dispense with the ejuantity of that cam- 
modity now puruliasud from the kingdom of Bavaria. 

MsmitV. The chief manufactory of Wurleinburg is that of 

turen. linen. The inhabitants uf the eastern Alps and of 
the Black Forest are employed in this branch of in- 
dustry. In Uiose districts, almost t^very feinalu is oc- 
cupied, in the winter, in' spinning; and every peasant 
is a weaver. Both fine and coarse linen is produced, 
and also diaper and sail«cloth. In iMunsengen, there 
is a manufactory for damask table linen, which pro- 
duces most excellent goods, in some parts of the 
kingdom, the females find employment in making a 
coarse kind of bone lace. 'I'ho cloth manufactures 
are inconsiderable, and seem to be far from nourish- 
ing; and much of the wool clipiH'd within the king- 
dom is either exported in the raw state, or, after be- 
ing spun, to the neighbouring countries. Cotton 
spinning and weaving have been introduced at seve- 
ral places, but tliose establishments are in o languish- 
ing state. Leather, glass, paper, snuif, boor, hard- 
ware, cutlery, with oil, pitch, (ar, and potash, are all 
made in diiiorent parts of the kingdom. The brew- 
eries, and especially the distilleries, are numerous. 

* Tn the large village of Mo.<(singen are no less than 
280 stills for making brandy and whisky. This is 
the country for making wooden clocks, and those 
works produced in Wurtemburg, or frbm natives of 
it, who have transferred their labour to olhor coun- 
tries, are to be seen in almost every part oi Europe. 

Commi^rre. The chief commerce of Wnrtembtirg consists in 
tJie exchange of its commodities with the adjoining 
slates, it sells to them 18,000 oxen, 13,000 cows, 
75,000 sheep and lambs, and 550,000 lbs. of wool 
more than it buys. The usual export of corn be- 
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yond the import is 80,000 quarters. The other sales Wurccui 

consist, qf linens, leather, snufF, pitch, tur, potash, oil, 

and Wood, aipd « ooden J^s of various descriptions. ^ 

The imports are &ilk,lKtton wool. East and West 

Indio productions, flax, hemp, hides, and salt. The 

balance^.of payments is usually in favour of Wurtem- 

burg. 

ITio government of Wurlemhurg is at present an ronrtiiuiion. 
hereditary limited monarchy. The King is the sole 
sovereign, and acts without control, by his ministers, 
in every executive department. He appoints to all 
offices, makes war and peace, commands the forces, 
distributes rewards, confers dignities and honours, 
executes justice, and dispenses pardons. Under tho 
ancient Huftes, within the original territories uf Wur- 
temburg, there existed a feudal constitution. The 
States, consisting of fourteen prelates and seventy- 
one deputies from the cities, exercised some legisla- 
tive authority ; but on the assumption of the kingly 
dignity, and tbe^addition of tlie acquired provinces 
in 1 800, tho monarch assumed unlimited power ; un- 
til the terroinatioK of the war, and the end of the 
Congress of Vienna, when u new constitution was 
promulgated. Two legislative chambers were insti- 
tuted. Tlie upper w as composed of the mediatised 
princes, the high nobility, and the prelates of the Pro- 
testant and Catholic churches ; the lower consisted of 
the deputies from the cities of Stuttgart, Tubingen, 
Ludwigsburg, Eiiwarg, UJm, Heilbron, and Rcut- 
lirigen, from the learned institutions, and from the 
several bailleiri'cks. The privileges of the nobles 
were thought by themi^elveft to be invaded, and tlicy 
did not concur in this conw^titulion. Difficulties arose 
in reducing to practice the project, and how far it 
may be realized, or how it may ever work, is at pre- 
sent a doubtful mutter. In the opinion uf some, too 
mueii regard has been had to ancient rights and cus- 
toms, whilst others think that such rights and cus- 
toms have not been sufficiently respected. The no- 
bility are dissatisfied with the constitution, thougli 
it Kccures to them some exclusive privileges, and ex - 
empts them from some descriptions of taxation, and 
from military conscriptions. The citizens and the 
peasants have equal rights, and the feudal .slavery 
of the latter, cdllcd Leilfd^efinhaftt is universally 
abolished. All have equal pretensions to public em- 
ployments, and all the Christian sects enjoy the same 
rights. The feudal tenures are dlatroyed, and' tho 
estates formerly subject to them are converted* into 
freehold properties. 

Tho administration is executed by six ministers, Aiinuinstr.i 
whose departments are thus denominated, — Justice, 

Foreign AHUirs, Domestic Affairs, War, Finance, 
and Police. Each of these ministers are at the head 
of the several Boards which regulate their branch M 
the executive government. The law is founded tip 
on the ancient feudal principles which prevailed in 
VYurtemburg at the earliest period, but ii^Bomc in- 
stances tempered by the addition or intermixture of 
tho Roman civil Jaw. The administration of justice in 
.smaller matters, not exceeding five pounds, is exe- 
cuted by provincial judges. There are four superior 
courts for the four circlei ; and a suprecxic tribunal of 
appeal and revision is established at Stuttgart. 

The tiational income^ derived partly from the do> 

11 
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w« tij.i. maln^ oC llio kin^^ and fi ojn direct and indirect tax- 
ution, iinjounta fh about 11,000,000 gulden annual- 
Y(rk;.'i r- ^ yc.irs have been lessened, and 

V J'_ the nliole adtiiiniatiiiiiun of the fiiianues much sim- 
plilied and irii|irovt d. The innniint of the Dacibtial 
debt, in 1817, was fJO, 000,000 guldcni or about 
L. 0,000,000 Sterling, at which penod a oinking fund 
was eslabhMicd, calculated to liejuidale the whole in 
forty- live years by the application of the surplus re- 
venue. The whole expiiidiuire, appears by Mio 
accounts ol‘ 1817, was soniewliat uiulcr 10,000,000 
j^uldeii. Ofllii's, 1,000,000 was appropriated by the 
king for ins civil Il^t, and (ijO.OOO for tlie other 
metiibers of the royal family. 'I hc Statan.papLT, a 
species of ceililicate soniewiiat resembling our lix- 
chequer bills, is nearly equal to metallic money. 

Fotei-, The army is recruited by an annual ballot, to 

which almost all are Milqect on attaining their twen- 
ly-iirst year; but from which those arc exempt who 
pay a certain sum into the treasury, or who, on be- 
ing drawn, provide n substitute, 'flic term of ser- 
\ ICO is six years. The ariny consists of 1 13/28*1* in- 
fantry, 36*1 1* cavalry, and 21*32 artillery, including 
officers, tlic staff, artificers, and tho invalids, llesides 
the regular army, there is a corps of gens d'annes 
under the direction of the police. 

L'liiof Ciiji... 'rhe most considerable cities and tlieir population 
are the foJIoiving: Stuttgart, .30,000, iiicludiug mili- 
tary ; IJlin, 11,027; llcutlingen, 8831; IJcilbroun, 
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Tubingen, G53l*() ; Hall, (>230; Ebalingeri, Wwnuri- 
3591; (iuiiiud, 337 ; Ludwig^burg, ,i'22() ; Kotlien- 
burg, .>1-1*7; Hiberacii, ‘1-151; Goppengen, * Vorklhir* 
l^irkhemi, *1.11 !■ 

A new system of weights and measures was intro- 
duced in ISo?^ which isgeiierally adopted now through ;uiil Mi-a- 
tlie wlmle kingdom. It is founded on the old detio-’nrtt^. 
niinathms, but adjusted to decimal divisions. The 
stand or hour i.s 1300 rood>, or 13,000 feet. Two 
stunden make a mile, equal to the 15th part of a de- 
gree oiTatitude. The rood is lu feet 100 inchcsi^ or 
1000 lines. The foot of VVurteinburg is equal to 
127 Parisian lines. Square measure is reckoned in 
Jaucherten (day’s work, or man’s mowing), which is 
1 4 morgen, or 3v84* .square roods, each rood being 
loo .square feet. I'ur measuring ^orii the sciieffel is 
Used. '1‘iie selieilel is 8 siijuri, thit siriiri 4 iierlings, 
the fierling 4 achtel, the achtel *1 ceklein ; the simri 
contains 912 cubic inches. Liquid measure is the 
cimer, making 10 ini, ICO mass, or 0T*0 schoppen- 
The inabs is 78 cubic inches. The weights are of 
two kinds, one according tn the practice of Nuren- 
burg, the other that of Cologne. The pound of 
Nurenburg is equal to 32 lotbs of Cologne. 

See iVcMcvf/c Kundc x'tm den Kotngreiclic H'urtem- 
fiurg^ von J. D. Cr, Memminger, 1820; Erdebes^ 
cl/rcibuiigf von (iaspari; Ilassel and Cannabich vier~ 
ivr band erster ablbalung, 

( w. w.) 
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VORKSIllUC, an English count) of mote than 
double* tlie extent of any other of the divisions of the 
united kingdom that are so deiioniimitcd. It is not 
inme distiiiguisJied by its extent tiian by ilio nuine- 
lous and extensive sources of national wealth wliicb, 
w itii the various branches of comtui rce and munu- 
iactui*4..s eoiidueted by its iiilmbitants, contribute to 
the general prosperity of the empire, 
nut. I. L ..ml Yoi ksbire is in its greatest length from oorlb to 
u^unihiru-b. goulii about 80, and its extreme breadtii from eabt 
to west about 95 miles, its surface is calculated to 
be 59()() square miles, or 3,814,1*00 statute acres. 
According to tlic returns under the late Property- 
tax, the average rent of the fand, including 
the tithes, was lb's. lOd. pernove. This county is 
bounded on the cast by the German Ocean ; on the 
north by the counties of Durham and Westmore- 
lan^ on the West by the Jitter county and Lanca- 
sIi 4R &nd on the south by Cheshire, Derbyshire, 
Nottinghamshire, and Lincoliisbirc. The river Tees 
on I be north, and the Humber on the south, are^ 
boundaries marked by tiie band of nature^ and so, in ' 
some degree, are the ranges of hills on the western 
sides ; but these last are indefinite, and, like most 
other divUioQS of countries, those of Yorkshire are 
mostly imaginary lines, wliose position is chiefly as- 
certaiued by local trailition. 

tjrand Divt- This cuunty is divided into three portions called 
•luDs. Ridings, denominated from their position East, 
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North, and We.st. The souihern part of the county 
is comprehended within the limits of the East Hid- 
ing. Irlach of these Ridings is again divided into 
xvtij)enlakes (a name, in the northern equivalent to 
(bat of hundred in the southern counties), and 
into a city and several towns, with tbnr contiguoiis 
liberties or dLqmndcncies, as will he noticed in the 
account of the .separate itidings. 

lu elections fur ihu^ county the fieeholders of Mi-mixis of 
the Ridings vole indiscrJiiimuteJy. Hilherlo they *''**^’'*"' 
have returned two membern only, but from this tiaow?,^^*'^' 
ill consequence of the disfranchisement of the bo- 
rough of Cirampound in ('ornwa)l, and the trarK-fcr 
of the choice of the two iiiembiTs tiiat were return- 
ed by it to Yorkshire, the coiinry will return lour 
members to the House of Commons. ,These, with 
two each from the city of York, and the boroughs of 
Aldborougli, Beverley, Boronghbridge, Hedoii, Hull, 
Kopresboroii'^h, Maltou, Norihailerton, Pontefract, 
Richmond, Ripon, Scarborough, and Tliirsk, make 
thirty-two members from YVirkshirr. 1’he titles of 
Peers derived from this county arc — Dukes, York, 

Richmond, and Leeds ; Earls, Doncaster (Duke 
of Buccleuch in Scotland), Scarborough, Pomfret, 

Beverley, Craven, Mulgravo, and Harewood ; and 
Barons, Hawke, Bolton, Ribblcsdale, and Prudhue. 

The whole population of Yorkehire, according to t'op'dation 
the GcnRiis of 1821, consisted of 1,173,187 persons, 
of whom 580,45(1 were males, and 592.731 females. 

5 M 
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^ il.iliir.- The mimlior Cii fain Hies wtri- ‘iU),()[iO ; oi nliom 
were cIiiL’tly cin|)lu\fil in ii^ficnltnre, IH, ,Ol I 
Ml trniln, ninnut’iiclnTc.^, or liantiicrait, and 

not oolnpll^u\ i.ioillu-r ot llu: \)rL’<’.cdjiig cla‘‘SCSi 
I ho Wcbl Kidin*,' omtoiIs in population both the 
othors lofjL-flirr. ‘ IJclvVoon the yoai>» 181 1 am! IS‘21, 
the increase in the population in the K.i>t Riding 
was ^\per(cnl., in the N*nlh Riilmf; ‘20 pmeiit , 
and in llte Wej^t Riding ‘2.') vtr cenl. 

K w. tj <1 tl 'l*lie wealth and leiUlny nt 'V oikshire is ninch pro- 
‘ OiOied by tlie rivets that in various diii*eti»»ns puss 

ihrouf'irir; and by the several navi-able canals, 
whicli either unite t!ie tlillerenl InaiiclM 'i ol those ri- 
vers, or draw iVoin them a supjdy ol water lor their 
iininediate us»'. 1 he lees torms a boundaiy to 

Yorkshiic on tlie side ol* Durham ; hut a very small 
pi>ition of its waters is eolheted IVom the lormer 
oouiUy. In the We.l Kidm-, the riviis Kibble and 
WVnninir run to the frish Sea; they me inconsider- 
able '‘treaiii'' till they enter I/ineashire. All tlie 
iitliers that have their soure<‘s in Yorkshire empty 
themselves iirio llui (ierman Ocean, in a united liver, 
then demmiinaicd the Ou-«i , through tin* jrieat estu- 
arVi the Humber. *l In* Ouse is eomposed ol the 
two small livers, the Swale and the Die, whii h tiniti 
below l5urou^hhMd‘;;e, and s ^on aUcr icceivin|r the 
waters oh the Nntd, passes hv the eily ol Yoik, to 
whicli placi- It is n.i\i;,M!iIe. It soon aftti isineicas- 
t*d by tiu’ i(eej>li<in ol the Wlmili* on its ki^hl bank^ 
and ol llie Derwumt mi its lelt. ll tfien receives the 
river Aine, wh(V,e wateis near Snaith li.ivc bun in- 
creased by tlioH' of the Calder, and its niimernus 
tnbiitarj rivnUts; and soon alteri mi tin,' sauu* l),ink, 
the livir Don, wlicu its hrciidlh is ne.u ly etjiia) to 
thill ol the TIianKs. I ho most important tanal is 
ihe lacds and l.iverpool, which ('onnccts to^ctlur, 
by internal iiavi-atlon, the two iiiipvutant ports^ ot 
Hull aiul I.iverpool; and alloids to the maiiulac- 
lurers laeihlie^ ot e^pm■lin|; their productions fn.in 
vitlur ol' tho.-e place-, as may l/c iiio^t sniiablc tor 
the various markets to whicli tiny are de>ti!ud. 
*rhere arc several shorter e^inals v»nich cmincct tnc 
towns witli .the navicidiie river,-, or convey Rom Rio 
. 4iu' mines their inip*irl.intiprodvice. 

ma- The N'i>rtli of Yorl'slnro is divided into ton 

'"!! najw ntnkrs, two lilx itios, and the lo«n-’ »t llichiuond, 

Scaihnionuli. mid Wiiitby. The pinmiation, in l.S'Jl, 
iiniounted to 1S.':,.'!SI ; ol whom were ninle>, 

and 9S,-’y8 Jcm.i'i c tlie wlmlc rmmhi r ot ./owV/ci 
were of when: were diicUj employ- 

ed in :ij»rieiillni'e, ll..5VO*ii trude or nuinulucluri’S, 
and 10, 1'it, were incinih d in tieilher ol those classes. 
The larj>e't places, and their population, are the fol- 
lowiii}{ : Wliitby, : SemhoronKlt, S.W.i ; North- 

.•llcrton, Malton, f'.O'*; IVkorinj?, ‘Xii.'n 

Itiehniond, flol-G. ai;d '1 htrskj UotlO. Ihe extent ot 
the Itnline; has liien estimated hy Mr luUe to be 
iOtS square milts,, or 1,311.187 acres, of w'hieli 
H12,7t3'» are. uneeltivated ; the remainder comprises 
the iticloscil lanil®, oj>en liehe', wooils, and roads. 
It is believed, that of the pert returned as unrulti- 
valed, more than one half mislit he toaverted into 
.wahle nr pa- lure land. 

'liu' land on the Svst^Imu 1-= yincnilly lofiy, and 
tlie i lilTt precipit'iMvj r.iryin ’ in liciLjhl from one 
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hundred and iifly to nine hundred feel. Within ^arKcmr* 
this narrow sea htiundury is a tract' c.iiitd the Ka*!!- 
cm Moorlands, about thirty milesJTrOin lo west, 
and fifteen from north to south. It is appiircntly ii 
barren country, penttrured with some bcaulilul and 
fertile vullies, wliicli are, indeed, narrow, Init the 
hills that rise on both sides? of tlicin are cuh»va:e<! 
neaily to the top. Tlos*ebury-'ro})pIn^S a mounlain. 
w'hn.*c hUiiiinil is 1 1.S0 teel above the levtl ol the .“'Ca, 
ovcilotik'f till* hiaiiLiful vale of (/iLVcIaisd, and tlie 
olIuT p:.it> of the wcalern division ol’ this lidiiig, 
especiaNy t’ne rich and |jii:lure.Mpic di?liicts in tlic 
vicinity oi' Ihirouj^hhritlfiC and Richinor tl. 'I'he 
\vc>tcin .^jo .ll i.uK me supciior in krrihiy to the 
eastern. Some of f!ie dale.-* in ihi's ihsirici aie celi- 
br.itcd for tl.cir b( auty and I'eiliiity, jiarticukniy 
Weii.slev Dale, Swale Dale, and sonic of the snudlci 
iditUeicd .Spots, 

'I'he cultivation vaiios no nnieh, that it is dilliciilt ' 
to j»i\e even an outline oi' ihe dilfmcnt practices. 

'fhe irreater p( .lion of the land is in pasture. Jn 
CIi v'cland and Rye D..le jl.r* best wheals aie j-rown ; 
the uvciiigc produce is ymncwliat more than iwenty- 
three bushels to an atic. Uarlcy is not imi- h giovvn, 
nor rye, except on poor and sandy soil.-. Oals ai'i 
cMen^ivcIy cultivated, and j'real c.'ops are [uoiluec-.l 
in R\e Dale, and some ollnr of ihe vales, iluy an 
chiifiy eou''umiMl in the inannfactin iiii^ di.-,ti'icl*>, 

where they foim the food of the >,;ri‘alLr purl of the 
labourers* In many paits of thi.s iidin^^ a ini.vtini 
of wheat and rye h sown ; tltio coin is cummon!\ 
known by tlu* name ()f iiu'slm;, and is tn. de iuio 
flour, from which the bread of almost the wl‘(»!e (lis- 
liict i.s conj])i>sed. 'J'lie bleeding and l'.itien.!i- eai ■ 
tie, and the ojierations ol' the dairy, are of moie im- 
porlanoe to thi.s riding tiuin the growth of corn. 

The cows aie generally of the short horned kind, 
and they are of small si/.Cj but clean made, and line 
in the bene, 'fhe average ncigliL of the oxen, wtjen 
f.it, i.s about fmty stone. The sheep are still mo.sily 
of tlic old large coarsc-boned race, but iinproveniC'iii.s 
are proceeding by the gradual mixture of the D:.sh- 
!ov and Norllimiibeiiaiiil breed.s, Thu line wool 
clipped in thi- diop-ict Is mostly conbumed in flu* 
uomc.stic manufactures of lio.siery, in the knii- 
ling of which tlie feinalcb are very generally occu- 
pied. 

The whole of 'S'oikshire lias been Jong cdebiateil 
for its attention to the breeds of horsi*.«, but the chief 
seat for riaring them is in the North Riding. 'I'he 
Jiorse.s of Cleveland, being clean made, ^lreng,^ anil 
active, are well calculated for draft ; tiio-u of the 
vale ot York, by the inLroductioii of tlie racing lilood, 
arc litter lor the saddle. The vales of tlie e-^^rn 
moorlands rear many horses of a smaller but 
breed. 

The mineral productions of this division of \ oik 
.shire are not of gieat account. To the w\st ol 
Richmond some lead mines are advantageously work- 
ed. Iron and copper have been I'oiinerly ra«s4 u ; tin- 
fornscr metal is still produced near Whitby and 
Scarborough, but the mines of the latter are aban- 
doned. Coal is found in various parts of tlie riding, 
but the quantity is small and the (piality bad ; and 
hcncc the chief se.pply of lucl is obtained Irum Dur 
Jiam. 'I'lie niu«t valuable mineral production is alum. 
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wiiicl) is colloctcil and prepared in large quanlilioj? 

ditlerc-nl works on the norlliern bhore of ihc^ 
rid in;'. 

w.sii'wrcc. I'lu* manufacturing industry of tin* district is pro- 
diK'tivo of some very good linens, of rather a coarfc 
quality, of .soiiw' knit luisieiy, and of gloves, made in 
and around "i'ork. The building of ships is an ex- 
ti ii>ivo branch of industi y, and is carried on upon a 
large- scale at W liilh), ami in a smaller degree at 
other places. On the same part of the eonsf, the 
Jicning h-'hcry gives employ niLMit to some thousands 
of tlw inlMl)ilimts. 'flic town of Scarborough is much 
frcfjue'iied in the siiimm r months I’uf the sakoof.^ea- 
hatljing,:is well as for some mineral Sj)rings whirh have 
* i)i'in (li covficd in the* ncighboiiihood. ){IV>Jcarj a 

sm.ill town in the north-east corner of tlic county, 
has lately beenrno a place tor sea-bathing, and has 
consi-lcrahly im riMsed in cop.sc(|Ucnee of' it. 

A.'tiiuutu- fhe mo'-T "tnking iiunjiins tjf anlitpiil}' in llui rid- 
in;' arc .Sc irbciougli C'astle, and those of the abbt}^ 
of Wic\aul\, Hyl iml, and Whitby. 

. \iuoug a vu't nuinbcr tjf scat*- of nohkmen and 

>1 .s gi.'th-mcn. tJoiiie ol thi' mo>t con'‘i>Iciiou.s andiilc- 
brat. ci iire--l Ji'-hopsllnu ])!*, AiLlihi-hop of York ; 

llow.iid, landCarhslc; Dimcomhc Park, (\ S. 
l)inici»mbe, Ik-ij.: Hornby (''aNtle, Duke of Leeds; 
Kirklealham Hall, Sii ( harlcs Turner, Ikul.; Mar«kc 
TIall, Ifoiiourablc L. Duud.is ; IMulgrave (\etlc, ICarl 
-Miilgravi' ; Veuliy P.iik, lau'd ; Hi >njj>- 

. ton, Sir Tieorge C'ajiy, Ik-nt.; Ilokeby, J. H. 

Mo'rilf, (ieisliau. Ikiil of Darlington; and 

'\si.r, lau'd J^ukI.is. 

linin g. The I'kist Riding of Yorkshire is di\ided into six 
vvapent.ikch, eily of York, fabeily of York, and a dis- 
lr*ci tailed tin* Ainsty ol York, the horough of Re- 
vitU v, and tin* t(i\in and county of K ingstcm-upon- 
liulk 'I'he population in ]iS-2l ainouiilcd to ]!)n,|<K) 
peifons, oi'vvliom <)‘i,7til wcie males, and J)7,b*SSIe- 
inale-j. 'fhe wliolo number of uas 'lO.lftJI ; 
of uliom 1/3, -I SO were chielly emplojcd in agricul- 
ture, IbfJ.iT ill trade, maMufucrurcs, or handicraft, 
and s;’s j not com|)riscd in either of llie preceding 
classes. Tlie largest place.';, and their population, 
was as follow. «: York city, oO,7S7 ; Kingslon-upon- 
llull, the borough, the country pmt, 

and the adjac ent parish of Siiicoates, 10,14!^ ; making 
together *tI,S7t.. lieverley has, in tlie town and li- 
berties, 7. OO'f inhahiinnts, and liowden 41>4si ; ni^u 
of the other places contain so ninny as .‘»000 persons. 
i'.Kt- I'MliL This division of Yorkshire is not marked with any 
Couiiiy. strong or peculiarly striking features, though, in 
some few parts, the scenery is good, and, including^ 
the sea views, the prospects near the coast rather 
piecing, 'I’he whole extent of this riding ks esti- 
niareil to be about 9‘.JO,()O0 acre.s being the smallest 
St.il .i.iii Tro- of the three. The riding may be divided into three 
<’iicuon». parts, a^ far a*; rega-ds its productive powers. The 
first is a tract of level land, extending from the river 
Humber to nearly the northern boundary of the dis- 
trier. This IS in part a rich soil, and, including Hol- 
dcrncsii, conlains some of the best feeding land in 
this island. The. next division is the Wolds, run* 
ning from north to south, parallel to the former 
They are a range of chalky hills, elevated above the 
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level CO miry about feet. 'J’lic soil is rather a 
light and chalky loam, in .'Onu* pl;lce‘^ mixed with 
gravel, lu other.*; with clay. I'he «'\tt‘nt if> from * 
ifOO.OOO to 41)0,000 acre-;. Thirty yeais ago, a very 
small portion ol' ihe^e wolds wa^ cultivated ; hut of 
lute jcji'H miich.ofit has been ineh'.'^ed and eouverted 
into corn laiul. J'he want of good roads is still fell 
in (hi.s pair «) the country, though the materials for 
making >uch load.- arc abundant and near at hand. 

1'hc third natural of the Last Ridingexteuda 

from the w estern fou} of the widds to tlie houndariea 
of the North ami West Riilings. 'fhis tract, common- 
ly called the J.e\cl<, i.s every where flat and iinpicfur- 
esque. 'I'iiL- sod i; vaiious, but, in general, of a 
ekivey nature : from (iilb» nlykc to Howden it is very 
hi-avy, and though I ho coiiuti y is w'ell covered with 
vill.ii^e^ nud li.imlets, il r- oMremely dirty, di.sagree- 
ahlo, ami dilficult to travel over. 

p-irt of l^ngkln^l sliQWs more ])roots of recent 
;>o)*i.'ii)tiir;d iuqirox einciils than this riding of York- 
.“hire; the wolcls hav(' been, by paring and liiirning. 
eh;ing<*(| iVom ‘.beep paViun* intr) corn-bearing land 
III the low lands, also, great iaipnn eincnts have beem 
made; e\!cnsi\ e tracts, formerly floialed a great part 
<»f thi‘ year, and scarcely producing an\ tiling but 
riislu'v, h.'ive been dr.-mu’i!, and .are covered with 
^iicii^‘op<; ol' gram, that the v.due of the land has 
bn'ii incuased in a most extraordinary degri'c. The 
Wolds, in lln-ir former siait*, weie ver\ w i*II adapted for 
bm-dmg horM*-^; but in their pres<*iit ju:|)I ovt'd .slate, 
are more [iiofit able a^ .diording pastun* for sheep, /rnd 
as growing corn. 'I'hc wirrciis for ral)bil-. were for- 
merly M-ry mnneroms and extensive, but arc now, 
for lli(‘ mo->l part, more jirodiKtivc by being* cover- 
ed with lu rbageof a ]»eH<*r (jualilv. 1 he larni«>, es. 

]}i(ially on the wolds, and in the .soatinrii paiLs of 
1 hildei nes's are generally large, leiiting iioni 
lo L.-')tU) y;,’/ {/fi nun. iln* clim.rti of the I’-et Rid- 
ing varic-^ con-iili'rably. Near the co.ist, the air in 
cohl, and fiv(|ueiilly ch.irgcd with dense logs. On 
the wolds, the e(»ld Is more severe, and the snow 
be-* longer ; but to tlie wi-siward of the hills, the air 
is -warm, moist, and tc-mU to produce agues. 'J liere 
aie n<» mine; in this riding*, nor any ni,e.infcicturc.s, 
exeept il be the .-phining of lla\, wliicli is perlbnii- 
ed by the ancient inetiiod. and is c.irried on by idl 
tile feinales in the farming hi>u-.es at ihei#.* leisure 
time, 'riie foreign and iidernal commerce of the. 
riding is wholly c.irrlcd on through the port of Hull 
a place w'hich has thriven during the hi'-t forty yeari* 
as iimcli as any |)ovtioii of the- kingdom. During 
that period, its jiopidalion h.is been more than 
doubled, am! il.i nu-n*antile .s/ii|;])ing and other pro- 
perty been increajed far bcv<md that ratio. 

Extensive docks have lu eii coiu-lructcd for the re- Couancrfc. 
ceptioii ol‘ \e'*se]s, and for .dfording f.n-ilities in the 
landing and storing their cargoes. Around these 
doek.s a iKW town has arisen, on what was Ibrmcrlv 
a swnnip, which surpasses the aneiciil j)art in clmer- 
fiilne.ss and beaut}', 'file foreign traile of lliiil euii- 
sists m the importation from Ku.ssin. Sweden, ami 
Denmark, of naval slovo.s, and the ()tlu*r produetioni 
of those countries, and in the exporlalioii to ihcui of 
the manufactured goods j)rodiiced in the ct)iintieB of 
York, Lancaster, Derby, Chesliire, and Noltiiigliam, 
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Y'»kUjirL-. ^iiij uhich the town is lontiocUd by iiienn.s of ea- 
nal nntl river iki\ The .'^anie cleseriptioii of 

• trade i.-» e.n-rK'il on brlwi.vl Hull and the j>orts of 
iiulland and Gennaiiy, as ('xi.'-ts lu'twixt it .ind the 
mw ns on the Bailie N‘a. Allhou;*h tln se are the 
inoht ancient .md tlie most natural sources of the 
commerce of 1 1 nil, yet it is by no \^n*ans confi.icfl to 
them. ('oiKsider.ible trade is carried on with the 
Unitcrl States of A^nerica, with the West Indies, 
with the ports of the Mediterranean, with Spain 
and Portugal, and recently with South Ame- 
rica. The biiildin<r and equippini^ of sliips is ii 
source ol\m*cat employment, .nid some ‘.!iip'» as large 
as of 7*1* guns have bia'ii built hero during the war. 
Many vessels heloiigiiig to Hull ship-owners are to 
be hired for freight, and may be found in almost 
every part of tlie globe. 'I'he whale-fishery ha*!, 
from the first yeftra of tlie di*»cov'ery of (Greenland, 
been piirsiU'd by the inliabitanU of Hull ; l>ut with 
pre-eminent suce(‘s> ever since the \car ITbb, when 
an individual niercliaut of that town ga\ean iinpulse 
Ui that branch of indu>try by which its jn-osperity 
has been much promoted. 'flie iiitenial trade 
ihrougli Hull i.s of great extent; the calculation of 
the auiniint of the good> ])asscd through it to and 
from the interior, by means of the rivei’3 aiul cvaiials, 
makes it upward'! of 000, 0()() Sterling auimalU. 

'I’he fishing for herrings i.s earried on, tho^h to 
a small extent, in soiiu* of the coast towns of this 
ru1in;j^. 

The most inteiesling ohjeets in this division of 
^ Yorkshire arc, the natural caves at bMiunbonjugli 
I'leud ; York Minster; How den Church; Kirkhani 
Priory ; Bridlington IViory. and I’rinity ('hiircli in 
Mull. 

I'ln; most distinguished seats of iiuhlcincn and 
g(‘ntlciiicn arc, Wrcsde C.’astlc, Lord Kgremont ; 
Ihrdsal, laird Middleton ; Ikiynton, Sir William 
Strickland; Cave (asile, H. B. Barnard, Ksi]. ; 
Burton Constable, Francis (lonstable, Ksip ; Ferri- 
bv, Sir IL I'.theringlon ; Hotiiam, B. (\ Burton, 
Esq. ; Bagwell, H. .S\ kcs, I’.hq, ; Slediuere, Sir M. 
M. .Sykes, B.art. ; Woodhonse, Bobert Heni.soii, F..sc|. ; 
Mclbiirn, Sir Henry ^'a\as<»nr, Bmt., and Scainpson, 
Sir Willi/un St (jiiintiii, Bart. 

mflir Riding of Yorksliire is by far the most 

^ important, whether as regards its extent, population. 
Activity, or wealth. Jt is diviiled into nine w\apen- 
takes, and into a .small district denomiimted the 
Ainsty of York. The population in I8‘il amount- 
ed to 7j)y-'‘k'>7 per-ion*,; of whom 1^97''' 1- wcie males, 
and 401,8 1 r> female'^. The whole number of/rtw/- 
* /iV.« was of whom di,Gl;i were chiefly em- 

ployed in agriculture, JOS.Sll in trade, maniifae- 
tiires, or liandicraft, and 1^1,012 were not eomprised 
in eithir of the j ) receding cl a. ises. The great in- 
crease of inhabitants in the Wc.st Biding of York- 
bhire has chiefly arisen from the various inantifac- 
tiire.s wlilch have been cstablislied thfue in conse- 
quence* of the chcapne.ss of liicl, and of the nume- 
rou.s rivers, wliose streams jire calculated to turn 
powerful machinery. It has houce followed, that 
the greater numbers <»f the people are in town.ships 
and ])arislies rather than in what can properly be 
called towns. Many of these parishes arc continued 


streets of buildings, but more of them are scatterul Yorkshiic. 
clump.s of houses, each known by some di sig- 
natlng name. I he population of the towns anti 
parishes of more tlian .0000 .•'•ouls are as follow s 
Halifax town, J2,G'28; the wliole })ari.sh whicli, in 
1811, contained 7'ktl.O persons, had increased, in 
1821, to 9‘?,.S.)0 ; Leeds town and liberty, MJ,7J)0 ; 

Slicftiehl town, 42,1.07 ; but the parish, ,02. 10.0 ; 

Bradford town, l:{,Oh’t ; but the p.irisli, (j2,}),04, 
though, in Isll, only fqi,:5.0S ; Huddersfield pari.sh, 

24.2 i() ; Almondhiiry, 2.‘'f.p79 ; Wakefield, 22, .‘507 ; 
Kirk-Heaton, 21,870; Birstall, 2 1 ,21 7 ; Dewedm- 
ry, ; CaMrIey, It, 1-54, Kirk-l5iirton, 

Bipon, l‘5.0j)fi; I'*.eclesli<‘ld, 12,1, Of); Botlierhain, 

Ob‘.‘5:5 ; Otley, ; Keighley, 0 -2:; ; Doncaster, • 

0117; Pontefract, 8iS2t; (ouNley, 8100 ; Barusley, 

S2St; BIngley, 787n ; Both'Vtll, 02.0:5; 'riiornhiil, 

.Ot.OS; Skipton, 5470; Kriarc.sbi‘rough, 528S, and 
Mil-field, .0041. 

'1 he West Riding is about 0.> niilrs in length Kirc of ilu- 
from east to west, .and about tS iu its greate.sl * '"*”**’>'. 
bre.ulth from north to south. TJuj .s(|uare exleiit 

is estimated at 2.‘)0() milc.s, or l,5fiS.000 st.itute 
acre.s. The face of the country fiirni.shes scenes 
strikingly contrasted. 'I’lu. eastern portion .stretched 
along the banks of the Ouse is gener.dly ;i flat, 
moi.Nt, and m.-wshy di*'lriet, in stj.tic parts fruitful, 
but in all uuintere''fing to flie tourist; I hr middle 
part, as fin* as Sheffield, Bradford, and Oiley, is an 
undulating country, finely varied, and rising gr.i, 
dually till it reaches i ho nu)'‘t western ]>or»ioTi, whicli ib 
very rng irM and mountaiiUMis. Be\ond Shefluld 
lilack moor.s are the only objects, till Black- tone 
Ledge js reached, on the confines of lamcashire. 'fJio 
w'edern [>art of’ (’’raven presents heaps of rock.s ;ind 
mountains in the most picliire.sque forms and situa- 
tions. Among these Pennygant, Wliamsiile, and 
Inglebiiroiigh, the mo.st conspicuous, may be consi-i 
deivd .voiiie of the loftiest iiiouiitain.s in I'aiglaiid. 
According to the 'Vri^^onometricid N//raey of Colonel 
Mudge, till? height of Wliarii.sjde is 2‘2G.‘5 feet, of 
Pennygant, 2270, and of Ingleboroiigh, 2:1G1. 

Amidbt tiu* hilly ;irid mountainous tracts oflhi.s rid- 
ing are many romantic and some .sequestered val- 
lies, presenting llu* most beautiful scenery. The 
most extensive* of these arc Nethcrdalo, watt red by 
the Nid; Wharfdale, and tlie vale of Aire; but ma- 
ny of the ^u)aller v.ales vie with them in ]U(:tni'es(|ue 
bi^uty ; and, being generally inclosed, w'cll wooded, 
ami thickly studded witfi vilkages and houses, pre- 
.sent, i'nini tfie surrounding cminctice.s, most en- 
chanting prospects ; combining often in tin; same 
view tlie most sublime and the most li\cly of rural 
scenery, 'Hie roatks from Knare.sborougli or Ripoii 
to Pateley Bridge; from Tat least er ’'to Otley and 
Skipton ; from Leed.s, by P»radlbrd anil KrigWey, 
to Skipton ; from Bradford to Halifax, and from 1 la- 
lifax, by Dewe.sbiiry, to Wakefield, unfold .some of 
the nnebl scenery tliat can be .seen in this island. 

The climate of this riding is very much varied ; in 
tlu* eastern part near the Ouse it is warm and moist ; 
in the middle district tlie air is sharp, clear, and ge- 
nerally considered healthy ; in the western partu tlic 
cliiqate is cold, tempestuous, and rainy. Tlie inouii- 
taiiis of ('raven and the moors near Blackstonc 
Ledge arc tlio most foggy, rainy, and stormy dis- 
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\i)riuhiri‘. trict8 ill LiiRlaiul, though the cliinatu is coiibliered 
lo b& .s;i]iil>rious to those of sound constitutions^ and 
the inlwihitants have a robust and healthy appearance. 
AgriLulturc A very great portion of the land of this riding is 
luce ' possessetl by small proprietors^ altiiough borne few no- 
I uc .uii«. j)h*inenhaveextensivc traetsof land. ■ Mostof the occu- 
pancies are rather Miiall ; none are large ; the great- 
er part are less than tiity acres. A great part is 
kept (‘xchisivcly in grass^ and used for the dairy, or 
fjr fattening cattle. On the arable land.s a greater 
quantity of wheat is raised tliuii of any other grain. 
Jt is mostly of the red kind, and is sown idler fallow 
or turnips^ but sometimes on a clover ley. Kye is 
not eiilriv.itcd to any great extent. JJarley is raised 
in much less quantities than wdieat. Oats are eulti 
vated lo a great extent, but little attention is paid to 
jn-oeuring the fec.^t seed, though o itineal forms the 
eh i('f part of the food of the inhahitxnls, especially 
u\ tlie more western parU of the riding. IVase are 
not inueh raised, iior beans, except on the moorish 
soils near the Ouse. 'I'he tiirni]) husbandry is not 
so extensively practised as gooil fanning requires, 
and where it is pursued, it is generally' exceut<*d m 
a slovenly and iinperfe' l mauiiei. Great crops of 
potatoes are raised in tin- part of the riding below 
the junction of the river Aire w'itli the Ouae. In 
the same* part of tile country mm'h flax is grown, the 
preparation of the land for winch employ s the labour 
of many hands, as dors the ilressing and prcjiaring 
the article for market. Rape for making oil, ami 
W'oad lor the ilyers, are both cultivated in this rid- 
ing, but not to any great extenl. The waste lands 
in the West Riding were estimated about twenty- five 
years ago at 40(),l)0i) acres, of which ‘250, UOO were 
considered capable of ])rolital)l(^ improvement, and 
the re«t fit for no other purp.i^e Init tii.it of planting. 
Since that period much marsh land has been drain- 
ed, many commons inclosed, and some bh'ak bills 
pliiiiud with Scotch firs and larches. \'as| im« 
provement has been made on some large tracts of 
land by the operation locally' CMlled It is 

performed by permitting the? river, at the highest of 
Uic tide, to overflow the Lind. 'J'he rich mud with 
which the turbid rivers abound is dep(»sited on llio 
surface, and eacli return of tide iiicreas<*s the earth 
tJiiis deposited, so that a depth of alluvial soil of 
ibiirtceii iiiclics has been raised by this means on a 
field which previously' w'as scarcely' of any value. 
I'lie Kimls thus improved are so enriched, that they' 
will yield abundant crops for stfveral successive 
years without any manure. The horned cattle, sheep, 
and horses of the VVe.st Riding have no distinguish, 
ing cliaraderistics, but vary in kind as in the other 
two riiiings. There is not here the same care exer- 
cised in improving the breed of horses as in tlie 
oUier tw'o divisions of Yorkshire. 

MinetAli. j„ jjjg Jivi*,ioii of Yorkshire the mines produce 
great quuntilii s of coal, ironstone, and lead, and vast 
quarries of limestone. The coal and liniestone, in- 
deed, appear to be almost ini'xhaiistiblc. The lime- 
stone district coinmeneefi on the tract between Don- 
caster and Tadeaster, and extends to the western li- 
mits of the county. The coal mines are most nunie- 
rous between I^eeds and Wakefield, and in the 
neighbourhood of Bradford, Barnsley, and Shefiicld, 
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ultliouj^li iJuTC^re liMliy w other parts ot’tiio York.liif.. 

Iron is found in the gre.ite: l quantities near Brad- 
ford, ami often jii the s.iim* mine vviili eo.J. The 
best blralii of coals arc those fuiind nmler the seams 
of iron, at n depth of fi iMii 'JCU to ‘.UO fid below 
the surface. I'be chief miiies of lead are at Grassimr. 
toii, a manor belonging to tin; Duke of Devonsliiir, 
about ten miles to the westward of Batelcy Bridge. 

The great hranehes of industry which have .si» Mamifat- 
rapidly peopled, and so vastly enriched the W'estiariB. 

Riding of Yorkshire, are the several ]naniifactiire;< 
that have bet*n establisheil in every part of it. 

Scarcely a Iwimlet or oven a lioiise is to be found 
wherein some part of one or other of tlie occupations 
of inaiuilactiire, or of those subservient to it, are not 
.'-cen in diilirciit stages of progress. 'I in; iron and 
other hardware goods are proiluecil at Shellield, Ro- 
therham, and all the villagers in the vicinity of those 
towns. A little to the nortliward the large towns of 
Leeds, llaliliiv, Bradford, Huddersfield, Wakefield, 
and the overflowing village^ of Almondbury, Kirk- 
lleaton, Birstall, Devvcsbiiry, wjtli many other 
phiees, ;ir« <h voti d to the proihiction of woollen, 
worsted, cnttmi, and some linen goods. 'J'o naim* 
every description of ihea^goods wliieh are ])erfLCttd 
in this district, would be to eiuinierate the whole 
catalogiK' of British manutaeture. fhe* iiianuf.ieture.s 
havV enriched, to fin almost Uiereddile extent, tin 
soil ill the vicinity of the towns in wln'eh they have 
been cxpamliiig, and increased the population in a 
corrtspoiiding ratio. Whilst in the period from I «S 1 1 
to 1821 the population in the I'.ast Riding of V'ork- * 

bhirc, which is an agrieultnr.il country, has inertased 
I t per cent, ; in the West Biding, as hn.s been before 
noticed, in tiu) .same period it has increased *2^ per 
cent* 

'file most remarkable remains of anliijuity in this 
riding are Selby Abbey, Knaresbormigh (^l^l!e Foun- 
tain’s Abbey, Skipton C’astle, Bolfou IViory, Kirkbtail 
Abbey, C'onisbrougli Castle, and hochc Abbey. 

In proportion lo tlie great extent of the West Rid-tirntluntu'k 
ing of Yorkshire, it contains more scats of noblemen 
and gentlemen of distinguished be-iuty than any 
other part of Great Britain. Our limits 4I0 not af- 
low of our even noticing one tenth part of them, but » 
the most iTinarkahle are the following; Wentworth 
llou.se, I.ord Fitzw illiam ; Harewood, Lord Hart- 
wood; Fainley Hall, Walter Fawkes, Ks(|. ; Rydey 
Castle, Sir WilliHin Ingilbv ; 1 huiiderelifle Grange, 

Lord Lflinginnn; Metheley l*ark, Lord Mexboroug'i , 

(lisburnc Bark, I.or<l Kibble sdfile ; Ibodswortlij 
Lord KiMidleshani ; Saiufl)u:k, Ivnl Scarliorongh ; 

Stiidlcy Royal, Miss Lawrence; Ribbtonc Hall, Sir 
IltMiry Goodricke, Bart.; Copgrove, Henry Dnn- 
eoiiibe, I'.sq. ; Bramham Park, James I.ane Fox, 

Ksq. ; Leilbtoiie I.odge, M. Angelo Taylor, Esq.; 

Wentworth Castle, Henry Vernon, Esq. ; (’usworth 
Hall, William Wrighlboii, Esq.; and Campsall, Ba- 
con Frank, Esq. 

Sec Tuke’s Aoricuhurv of the North Hidht tr; Ren- 
nie, Brown, and SheriflT’s West Ridiu}^ ; and La- 
tham’s E(Ut Riding : Yorkshire Gazetteer by HeU*- 
grovc; Topagraphicnl Dictionrmf 0/ Yorkshtre by 
Langdalc ; Piuliamautarij Population Rduins; 

IsLtiiVii Beauties if England aJid Walcs^ (w.w.) 



Z A t 


• 7AII»’r., a Vi‘iv ( im-'iilcrabli.* river ol’ Southern 

Afrieci, sonu I iiues t.illt-il ('fiuoo, fruiii the dj^tiiet of 
that iiaioe in the po .ve-sluij of the I*<Mtiii;ue*'e, 
through u'Jueli it flows and di'chaT^^e.'. a !.Mi;e \o- 
imne of' water into the Southern Atlantic, jn lati- 
tude d dO' south, lonp^itnde iU’ east. 

It may be !u»tice<l, lu.\\e\ei*, that the word Z.the, 
liki* tho>e oC A'/7i' or i.s a ^i-neral .)])pe]lation 

tor aiiy ^ire.it ri\cr, and that the projier name of the 
one in ijnestion is MoictiLic Ilhutdilit the d/Y/it 
HiiYi j or the river which ahsorii.s all other river-^. 

There .iie Mime peeuliaritic's in the lower --part of 
the Zaire which had lunp; altraeled the atU'iition of 
trader> ; but ow'in;;’ to tlu; eoinbmed elfecls 
<if‘ Portuguese jealoiiN^ , iL;nor.ince, and total iiidiUcr- 
ence to all re>eareh which had for its object the cx- 
l4M)sion of lunnaii knowledi*i‘, the baiuTid influence 
of which is lell in all their foi\‘i/;n eslahli-.hinents, 
nothing wliaUver was known of its .source, »>r e\en 
of the /general direction of its course tlirou^h the 
<*onlincnt, beyond some SO or iK) miles from its 
mouth. 

The acc«)\nits that had been ^'iven l>y <• irly writ- 
ers td* the violeiiee and impetuosity of ils eiiiieiit. 
which w.i-* said to e.irrj" its waters perfet llv fresh 
for twenty Jeannes into the sea, and th(‘ unfathomable 
iJeptli <irits channel, drew' from Purehas, llie (juaiiit 
t'ompiler oflht' PJnrinia^r, the following annisinrp de- 
M-nption, ill his usual and best style; *' 'I'hc Zaire is 
of such force, that no .shiji can get in against the 
current hut necr to the shore; }e;i, it prev.ails 
against the ocean's sallncss threescore, and as some 
s.iy, fourscore miles within the sea, behne liis ])roud 
waveti yield their full Jiom.ige, and receive that salt 
l»*ni])cr in tolvcn of subjection. Such is the hauglity 
spiiil of tliat stream, o> erriiniiing the low eoiintiies 
as it p.isaeth, and swollen with conceit of daily con- 
ipiests and daily supplies, which in armies oi' show ers 
are, by the clouds, sent to his sucecair, ninncs now 
• in n furious rage, thinking e\en to swallow' the 
ocean, which before Jiu iitwtr .saw, with his moutli 
wiile gaping tight and tweiitce inile.^ a> l.ope» .af- 
Jirineth. in the optMiing; hut iiici'ting with a more 
giant -like eneinie, wliicli lies lurking under the clitt’es 
to receive his assault, is |irescnllie swallow <’d in that 
wider W’Oinbe, yi t so, as always being compiered, he 
nc\er gives over, l)ut in an cternall f|uarrell, with 
deep“ and indented frowne.s hi his angry face, foam- 
ing with disdainc, and filling the aire with noise 
(with fre.-^he help), snjiplith those forces which the 
salt .sea hath cfuisumcd. " 

'i’he fir.'.t correct account of ils real magnitude and 
velocity given by Mr Maxwell, who, in the ca- 
paciU' of a - 1 African trader, resided in the country, 
and snrvcx ed the low er part of it. T)ir tendeuc}' of 
it.s chaiitiel to a northerly direction, tlie time.s of its 
Hooding, and the great body of water which it di.s- 
diarged, induced Jiim to think that it iniglit be a 
prolongation of the Niger, — an idea which the late 
Mungo Park crtiight up .and warmly adopted in the 
progress of his last unfortunate .'ittempt to s(jlv^? the 
jtroblcm of the cgurse and termination of tiiis inys- 


lerioini river. Park had learned from a native of /Aio' 
Kashiin, that the Joliha, near th/it city, took a diree- 's^v^ 
tion t<iwanls the right hand; and if so, it was not 
imn.itiiral to conclude, that, if one great river ran to 
the southward without any known termination, and 
another great river came from the northward, whose 
source wa.s eiiiially unknown, there wns at least a 
probability that they might be one and the same 
river. And as there was not tJie shftdow of any in- 
formal ion wliieh tended to refute this .supposition, 
and a.s ihe hypothesis involved no physiced inipossi- 
bility, whih' many |)Iausiblc arguments were oHered 
in favour of it, the Hoard of j')^dmiralty, with that 
re.idihe.ss which it has ahvays shown, since the con- 
clusion of the war, to afford opportiinitie.s for eor- 
rocting and extending our geographical knowledge, 
sent out a .snndl vessel, togetliir with a ti un.sj)(trt , 
under the eominand of Cajitain Tuckey, with iht 
view of tracing the course «»f the Z.iire as fur as it 
might be practicable. On the arrival of the ves.sel.s, 
destined for the examination, opposite to the mouth 
of the Zaire, they experioiued no little diflicnlty in 
getting within it again.sl tlu* stream of -a rapid cur- 
rent ; and liny Ibiind that the actoimls given of llu 
(III bid water, tlu* ffoating isl.md.s etivered with trees 
and buslie.s» whicli h;id been torn from it.s banks and 
w’ashed down into llu* sea, Jiad not been great 1} ex- 
.iggeralcd. I'hc rapidity of the cnrri'iit between the 
two headlaiul*^ width form its month, being ge- 
nerally at tlu* rate of five or six luile.s an Jiour, n*n- 
ders it impossible to obtain soundings, fn the than 
of Mr .^laxwell, the mid channel i.s marked at 100 
fathoms; but .\lr Fitzmaiiricc, the master of thv 
Congo, emjiloyed on the expedition, could get no 
bottom with 1(J() fnthraii.s, at the di.stance of ‘.^5 miles 
.above the mouth : w'here the river is contracted to 
.something le.ss than three miles, the depth was still 
found to be about 100 fathoms. At 50 miles, rht* 

.stn*;mi is hnrkcn and interrupted by rocks and i.sh is, 
and divided into a number of branches; but at po 
miles, it W'al? .'ig;iin found to be one channel of a mile 
to a mile and a Jinlf in widlli, ;ind of various dejithn, 
from 50 to SO fathoms; .*ind this depth and w^tli it 
maintains as high up as i’oint 1 H) miles from 

U.S nmuth. Ilerc it suddenly eontract.s its .stream 
to the width only ol' l-OO or 500 yards, and cot>- 
tinucs .so to a place called Jnga, about 40 miles 
.'ibove .'■^ondie ; being bristled nil the wa\ w ith rock.s, 

.so as to be unnavigablc except by boats, and that 
not without ilifficulty and coiibidcrable danger. 

The banks by which tlie river i.s tliu.s contractetl 
are composed of slate, and every where precipitous. 

In nuiiicroli.s places, ledges of .slate cru.S8 tlu* rner 
frmn bank to bank, forming rapids or cataiacts, 
known to the natives by the name of Yellala. 'I'liat 
which first occurs is tlic highest and the most for- 
midable of thc.se barriers ; being a sloping bed of 
mica slate, over which the river falls from a height of 
nliont so feet perpendicular, in a .slope of *100 y.'irds. 

In the low' .state of the river vvhen Captain "J'liekey 
visited it, tlii.*. Yellala .scarcely deserved the name of 
cataract ; but it was said by tlu* uutiveu to make a 
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tiri-. iioisc' when swrllcil hy the rains. Coin- 

])ar(*cl ^^llh Nia^r.'ir.'i (s:ivs Captain 'ruckf\y), it \v;is a 
ni^rr brook l>iibbllim- ovi'r its sbmy bed. One* 
ho\V(‘\or, ‘.iM-pi i -ed the i)arty; it was, that 
the (jiiAiitity ol’ watn* wliieli fell o\cr the ledi[rr ^vas 
but. a sMiiill portion of the volinne below ; and the* 
only i>\planati.»n wiiieh ofli rctl iis(‘If to tlicm wa*^, 
th.it a sid>t(*nMiu\ni eoininiinicatioM existid botwt'eii 
the upper and lower part oI‘ the eiit.'irael lirne.-ilh 
the Mlopmi; bed of slate. 

At Ini»a, wheiethe narrows tenninale, the river 
oner more bi'eaini' navi»r“.ble, and stretehid out into 
a nia; 4 mflet'iit .sheet of w.iliT, expanding to the width 
of two, tline, and iweii more than lour mile^. /lou- 
■n;j- with .» //eiitle current of two to three mile-^ an 
Jionr. I Inis It eoiitliUKd to the distani l of about 
lOi) iiule^ beyond fni'a, or ‘2S() miles from C.ipe Pa- 
droii. lien*, lioue\er, the whole ]»art 3 ' were com- 
pilli'd to -loj), p.irtly from sickness, but <*(iiefly be- 
lau'-etlu ii.ili\es rel’ii^ed to areonipan\' them tar- 
dier. At this ])Iaee it is said tlu' ri\er !iad “ a 
mo-t m;iji-slie appearance; ih.-it the >et‘p,ery 
heantiliil. and not inferior to ain^ on the b.snks o|‘ 
the rhame.s; that th(‘ native.s of this j)art all .a^rei d 
m .st itinij, that they knew of no impediment to an 
iininloiTn]»ted iiavioalion of the river upwards ; that 
atno jjn.it di,^tanee it di\ided ini o two branches; 
and tlnil there wasonlvone obstruction in the north- 
ea^-ti rn branch, occasioned by a .sin/^le lcd^t» of rocks, 
forinin*^* a kind iif vajiid, over w liieli, however, ca- 
noes were able to pass.” 

All this, under more prc)s[)erons cireinustances, 
would ha\e held out the stron^e.st indin I'liient to 
proceed ; but it was found impossible, an<l, there- 
fore, the (pie^-tion of the identity <»!’ th(‘ Ni.^er and 
the Zaire was left pretty iiiiieli in the same .stite 
of imeertainly as it was before the expedition, f.iu 
tie denbt, hoAVever, seemed to remain on Capt«iiM 
Tuckey'.s mind, that the nortli-eas’tern Inanch fiad 
its sourci’ in N^orthern Afrieiij for be observes, tint, 
“ ('oinbinin;jt bis observations witlitlie information 
wliicli he Iiad been able to collect from the iidtivi-’, 
va_i;ue and tviflini^ as it was, he couhl not liei)) think- 
iiiiT tl|^t the Zaire would be found to issue from 
.some mr^e lake, <»r chain of lakes, eonsid<'raI>Iy to 
the northward of the line/* lie was the more 'u 
elined to thi.s opinion, from tlie'low .slate of the 
river, even so late .as Auifust ; and he add.s^ Sliouhl 
it be/^pn to swell in tlu* early part of September, an 
event I am t.mglit to e.vpect, f .shall conclude th.il 
liiy hypotlnsis is correct.” It did be^in to hwell at 
the period aiiticijiatcd. .and be note.s down in Jii.s 
journal, in two words, “ 1 lypotbcsi.s conlinmd.” 
J'lie idea of its Howiiii^ out of a lake .seems to have 
arisen f;*<»m its extr.aordin.iiy rise,” which 

was only froiii three to six inches in tw'enty-fonr 
hours ; whereas, had tlu: sw'elliu'i: of the river been 
oec.asioned by rains t;illin;>’ to the southward of the 
lims anil by the ]>oiirin^ into Its channel of momi- 
tiiiii torrciiti, the rise inu^t liave been .sudden .and 
the hlreani impetuous; but eomni<»' on, as it did, 
in a (piiet and ‘rradual manlier, it W'a.s cirneludod 
tliat it could jirocccd only from tlie />radual iner- 
flow'in/r of a Lake. 

'J'Jnis, the course of the Ni^er ‘^till rianaiiied 
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.as .a matter of sjiei ulation, and the sw.imps of /■m- 
W'.anifara (a name no longer known in Afiic.i), the 
Ikihr el Abi.id,’ the Zaire, aiul the Kio I'ormosa 
and other slii_if<;^ish w. iters which are disch.iri;ed into 
the Bieht of neniri and Ib'afra, eontiniied e.u-h to 

h. tve their .advoe.ati .s. 'J'lie two latter hypothe^ci. 
must, however, now he for ever abandoned. 'I'he 
accounts wir.eb liavc recently beiai received from 
till* Afric.m travellers, Oiidney. (’lappiM'toii, arni 
Denh.ain, -et tile (juestion ci»m[)letely at le^'t, .is 
l*ar as tlu* Zaire and the Hio L'ormo.sa are con- 
cerned. \Vc may in»w .s.ifely .say, that tin sc 
\vatcr« arc comjdetcly divided from iIiom’ of the 
Ni<rcr by .a bairui* of lody primitive mountains, 
from the smithern -iile of which they undoubtedly 
receive their Mipply f#f waters, as the Ni^^er .and the 
l.alie of liomoa receive theirs from, tlie iiorthem 
‘i.h'. 

Having disposed of the .Atlantic rivers, re- 
ni.ains only to be diown what progress lias been 
made in determining the conrM' and termination of 
till* Niger bc}ond 'J'imlmctoo ; indeed, we iii.ay say, 
beyond lioii'-s.a, for to that extent it ha- lUKjiie.stioii- 
ably been traced in it.-, easterly course, l>v cviay, 
modern authority, written and verbal. Hy Houssa 
must be imdei'stood, a eon-idcrable tract of country 
to tlie norlbvvard of the Niger, interjaei’iit between 
'i'imbiietoo and Ibunou; of wbieb Kadma «»r K.i*-- 
sin.a is theeapit d. ( 'onsidcivlf)!^* light Ji.as bei n throw n 
on tin’-. ]iart of Norllw rn .Afiie.i hy .a iialiv'e ot the 
above mentioned city, who Ji.is recintly left Cape 
(’oast (.’astle with Heb.oni on Jiis journey’ home. 

This man had .s* rved many yi'.ir^in tlie Ib itidi navy , 
under the n;imc of \^'illi.'nn l\i-co, but his real naim- 

i. s Al)im i?ek( r. Hy Jii.s own account, he IravelKd 

with a parly of uKaaha’its' IVom Ka hna, or, as he 
calls it, Hirnic-Kashna, to the Hight of Henin. 'I'o 
the southward of tJiis laty, and at t!ie dislanee of four 
long day .d journey, or alioul 10 ) i ides from it, they 
1 ros-i d tJie Ci/u// / or riv er of 1 la sh water, 

whieb lie de-eribes to be as wide as tlu (kimbia at 
.'^t Mary’.s, nnming to the east w.aial. h’lve dav's fur- 
ther, still travi’lling south, they crossed a deeper an*! 
broader stream, also running cast, eaUid the (iuilt,, 
wliiih j):i.sses ihrongli I hi* count vies maned Cintin 
and ; and he lia.-. been tohl, and liellevi s, that 

ilu.se two rivers’ unile at ne.ir and. 

proceed low ca ds the lislog .smi to iMrnie-lJorno'i, 

.‘^eveial days after this, they reached a high raiigt »•! 
nioiiiitains, one part of which Iiad the lop while liki 
marble, ;iiid in its appearance resemhleii oin 

of the Cape dc V’erd MaiuN. Having evo.— ed tin 
iiioiintaiiis, and .i .small ii.er calk'd I'.choo running 
at thoir feel, they .siv. ti'*’ -e.i , and ii^tinuingtlien 
route towards llie ‘•elhng sun. liaving the .sea in 
.sight at iiilerviils on the left band, ui ten days In 
reaehi d .Xim.imaho ) on the eo.isl, and i nti red on 
bo.inl Iiis Majesty’s .s.ii]> till' l.ille Helf. 

AI)oii Hiker is repre-- nted a- an intelligent inai., 

.nnl the .•icconiil lie gives of lus journey is eon- 
siilercd hy the writer of a late article in tin 
(liiUrtnuj Ucvit'xVi mi the progres- maile hv our 
African travellers’, .'is worihy of credit. Nk. other 
river th.’in Ij.i- .v i>i "nelies’ lie ii!ei»lioj!s intervened, 
in Ills ii* the • iitliwaul ; ;md tin- corrc.spoiu!' 
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y.urc uilli till' ;iiT»iirit i'lvf'n 1)) 1 of his 

ill tin* .s.iinc (lirrition, hul t»ii a nuirc ni'^trily 
isliaij, M lio ini't V. ilh iiiithintf liki* a stream in 
I’.' I elljii;; MUitli Im tween lh<' ri\ir ^ aun, 

.n i.ititnue 1 ;j .mJ a |).iit <>f the chain of 

Mwmnl.iJMs eri)''‘-e(l hv .\hon Ih-ker, in lalitiule ahoiit 
10' N. 

'I’his ^ aoii is, in laet, the onl\ <»!' water 

I hat <»(riirre(l tn mir travellers l)etweeii Monr/ouk 
and tie* mountains ahnve lueiitioned, and eaiinol jX's- 
sihly tlu retore be any other than tlie Ni;^i r «)r .hihb.i ; 
unless Me are* to suppose this iImt to have sunk or 
been ev.'i})oiated before it reaches lliiis i'ar to the east- 
ward. IiuUed, it appears, from the latent litters re- 
ceived froni Dr Oudney, dateil in July last (18j.‘?), 
that they had folhiwed up the Yaou 'jr)0 miles to the 
westward, and found it sometime^ a stream betMeen 
<lcep banks, and at other times sMellin*jj out into 
small lakes. As Noofi, or tlic lake of Soudan, into 
whiVli the Nif^er is Known to f.ill, could not be mon 
than 100 tniles from the sj)ot to whieli the ]ui ty pro- 
ctieded M (*sti?rly, there can scareely be a iloubt tliat 
the '^’aoii ;ind the Ni;;erare identical. Hekir slates, 
he has often heard hl.i criandfatlur say, tliat liiriiie- 
Hurnou Mils about fiftet n jouriKy from IJiruie- 

Ka.slnia toM’ards the ri*.ln^ .‘'in., which accords pretty 
well witli the aceounls jiiveu by Uoriveniann and 
others. 'this tiMvoller (1 bivm-maiiu) lumicb the 
river in that p.irt of ils 4 :oijr-e Mhere it enters Jlor- 
lum Uw /ini ; and says (what is now eoidirined) (hat 
it falls into a hir^e lake, which Ihirkliardl htatc.s to be 
in 13ornon, and that it is a fresh wMler lake. 

It will he .seen that under llie Article Africa 
it is stated, as a speeulation grounded upon the 
reports of various travellers, that a great lake or 
iiiiaiid .sea wouhl one day he found in some part of 
Northern Africa, us a eonnnoii receptacle of the 
S4'\ oral rivers> of ll»e course of which s<» niiiny eontra- 
. diolory stateinenls have been given. It was not pre- 

tended to as.sigii tlie ])n eise situation «»f this lake, 
but it was eoneeiveil it might be sonieM'bero “ in an 
extensive tract of disert, iinuiediately to the e;ist <if 
tlu! iiioderii ])osition of iloussa;" meaning thereby 
to the easlM'ard of Kashna. 'I'hat lake is no long<*r 
.1 matter of .sjieeulutifin hut of fact. Dr Oudney 
.iiid his eompnnions fell in with it at a place called 
iMfi, tlu* frontier town of Bornoii, in laritude 
■10' north, longitude 1 :lj, being vei*)^ nearly in the 
same meridian willi MourzoiiC. Its nanu* is the 
Tsafttij biirg tlic .same as tliat given to tlic ri^er 
which falls into it uboiit sixty miles farther soutJi, by 
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IJorncTuann and Burkhardt; but wbieli, a.s a]re.ady Xoirc 
mentioned, is called by the pre.‘«cnt Ir.ivelh'rs tin* 1 V/aw. 

'1 he western shore of the lake was lr;iver.si*d not less 
than mile.s, in u direction alino.*'t due south ; and at 
the bOiitlimv extremity a large river »)f the name of 
S/utfi, a full mile in width, was bumd to (low int<» 
the lake in kititude about 1 1 ' .SO'. It came from the 
soiitli, and undoubtedly bad it.s rist* in the great chain 
of moiiiit.-iins visited hy Major Dt iiham, and eros.sed 
by Aiw)u Beker. How far the l.ike 'J'snai/ iu;iy ex- 
tend to the l astwnrd is } et iiiieert.iin ; but it i.s to be 
hoped, th.il the next accounts fiwim the travellers 
will settle tins interesting point, and determine the 
(pustion wliilher, on that .sivie, a river (lows out of 
it in .in e.islerly direction tow.ards the Nile of 1- gy pt. 
or that it i.s the great sink of Afiie:», receiving itn 
waters from all directioiib. It is said that no mention 
is made whether the waters of the Ts.iad be fresh or 
salt; tlie very omission of whieli we think isdei*isivt* 
of it^ being fresh ; and if so, there is eerbiinlv a 
^trollg jirobaiiility of its having an eastern outlet ; a 
eiroiimsiaiice w nieb would afford an eipi.il probabi- 
lity I'f the identity of the Niger and tlie Nile, tlu*ir 
uni(‘n being elfccted llirough the channel of the 
B.ilir el Abiad; for, in .such a climate, and such a 
sod as those of central Afrii*a, evc'ry lake ^#illlollt an 
outlet must be more or less salt, like tin* lake 
Asphahites, and the niimerou.s salt lakes of IVr- 
.si;i. Ah the c'oimtiy all around, ('or many liiuirired 
(perhaps thousand) mile.s, is a dead flat, stated 
to be from I'JOO to 1. '#()() feet above tlu* level of 
tlie bea, we want only to a.seertain the level of the 
plain of Senn.aar, wliere the Bahr el Abiad joins the 
Nile, to determine at lf*ast the jnmiinhty of the 
writers of the T.saad emptying them.sehes into the 
Mediterranean. 

We sfinll here only add, that the Tsaad must be ol‘ 
very considerable extent to the ea.stward, a.s a set of 
leroeious peo|)le,' of tlie name of liuddooma, iiilinbit- 
ing some of its island.^, eoiiie on rafts from that cpiar- 
ter, and carry olf women, children, and cattle, trim: 
the western shores of the lake, lu-yoiid the possibility 
of their ever being recovered ; at least, hitherto, the 
people of Bornou, wlio liave lioat.s sewed t^etluT 
from forty to fift} feet in length, liavc never vCTitured 
far enoiigb to di.scover tlieir liaiiiits. Beaiililul little 
i.slaiuls, covered with the I'apyrus, are seen floating 
about tlie lake in various directions, according to the 
ijtiarur from w’bieli the brt*e/.c‘ blows. (k.) 

/r.AI.AND, New. See th^* Article Australa- 
sia in this Supjdvment. 
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FUH'KTS, V.i),. l\. No. r,. For I'yA z tend jzihj 


No. Mi. For 'C 

idi .ib 


Afirr Nn. .Tlh*. for j Vd/, renff j /dV; in tlio no\t 
line' tend . . taLin/* the d V'ot'this thoo- 

u*m =: ill j' — , dA ziz-- . anti /rr //.»*, we have 

( i 

I ‘/A V - I’lAji .J . := lll''.r jlr — . . 

n / • 7n 

z- hi .1 . ; thus, if //=.r 

After No. 5. for j Yi\Z . , rend j/A^ ^j"Y j'/AX. 

we iiKi} pul dXzrd.i, and eilliti //»l.r= 

dy,andt/=r/, or o ' d.t zzd T", and // = / , and 

Aiiii — Some Ollier similar munf* oi logarithmic 

After No. r, (')(). tor /Id/..., read f '/AY . . . d 1' z= may I'l' >" ‘'m Join mil oC ilie Royal 

* " ./ ,/ Institution for October IHJ.J. 


c'^'^^.rd.r, dA' = d( — j-tIs — 2j:d.r, and riu.nn 

wo l)!ivc, ;;70. I^i~' 'd.r = + '"’tm".'* 

.-i^+ 

No. 571. A simdar correction is retjiiired for 
whidi becomes / I — 

(hl*)V 2 (h\ ) 

,y .V 

^ 3.r> X 

UJA^y- 8(hlS* * ^ 
y If 

See Mec. Cel. X. p. 2.78. 

(A da’rre* x — r‘ ■■ — 

Adil — Some other similar fluenf* oi‘ logarithmic 

I •! 1 1 f il loi. ...ii.r l.ik Ill I Im 


IN rERl*OLATION. Few disquisitions in mo- 
dern iiKUhematirs have j;reater practical utility than 
those concerning the exiension and interptdation of 
the terms ol‘ niimericai pro*; re^-.^ ions. Ful the modes 
of solution generally |)rfiposed, however ingenious 
and refined, are often loo complex for ordinary [»ur- 
pOkSes. Wi‘ iheri’lore avad ourselves of this ojipor- 
tunity to point, on! a procedure of extreme simplicity 
and ino.st, ready a|)phcaLion. It will emhraee any 
system of nnmheis, hut seems peculiarly fitted for 
the computation of lopai if liiii*-. 

Napier first puhlislu-d, in Ifil l-, his canon Miri/h 
wus //wi. comprised in a very thin and small 

^untfo volume, exhihitinj;, as far MkS seven places, the 
logarithms only ol the sines and tangents to every 
minute of the quadrant; those of the ordinary iiinii- 
bers being left to he dediiei'd from the neaicst sines 
or tangents. In the smnmer following, Hiiggs, then 
Professor of (ieometry in (iresham College at Loa- 

VOU VI. I'AIIT II. 


don, who was enchanted by that noble discovery, paid 
a vi...it to its ilhi-trious author at Meichiston, in the 
vieiiiily of Fdinbiirgli. During an agreealilc stay of .1 
month, it was concerted between them, to change the 
natural system of logarithms into .another of a more 
artificial form, but adapted to our denary scale of 
notation, the labour of the calculation however, be- 
ing devolved ujuin Biiggs, as }oungiM'anil enjoying 
robust health. Next season, BriggkS performed u se- 
cond journey to Fidinburgli, and .vhow'cd to Napier a 
t.'ible which he had computed of the new logaritlim.s 
for the (irst chiliail or thousand of the series of natural 
numbers. But the great inventor was now fast de- 
clining in years, and expired on rlie ."d of April H1I8. 
Briggs employing most skilfully all the abbreviations 
which ingenuity could devise, ])rosecuted his most 
arduous task with such vigour and active persever- 
ance, as to compute, in the space of seven years, to 
fourteen places of bgures, not only the logarithms of 
5 N 
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Inipipola- the sines and tanf»ents ol' every decree and centesi- 
iifii. hjjjI niiniite of the (juadiant, hut also the loj^arithms of 
thirty chiliads of mnnhei>. 'fliese tables were print- 
ed, in KitJl-, in ix Joho volume, entitled Anthintticn 
Looanlhnicn. In Ins ansiety, however, to hriii^ 
out this Stupendous work, lhigj;s contented himself 
with cnleijlatin;; the logarithms Irom unit to ‘JO.dOO, 
and from 5iO,()()() to 100, 000, leaving the coinpiita- 
tion ol the seventy intervening chiliads h) he after- 
wards supplied, 'fhe very ingenious autlior annex- 
ed a full explanation of his mode of training the 
tables, grounded cliietly on the corsitleration of dif- 
ferences, and he thus iraetd the first steps ol that 
important theory. Uut he likew ise gave instructions for 
the readier filling up of the intermediate logariiltms, 
abridging the tod of calculalion no doubt, yet detail- 
ing a procedure sulFieiently irksome and complicated. 

To oneoiiraeO some skill nl persons to perform this 
tusk, lie oifered to ^urili^ll rlieni with paper ho had 
by him, ready pu paied, und divided into columns 
proper for that purpo.se, as likewise to inform them 
at what part to begin, that they might not interfere 
one with another ; and promised, when llie whole was 
finished, to endeavour to procure a new edition of 
the work so completed." Thi.s slender boon seems 
not to have tempte<l the mathcmatician.s in England. 
In Holland, howt vi-r, Adrian Vlacq, cliancingto meet 
two years aiierwards with a copy of the w«wk, and 
prompted only by hi.s patriotic zeal, hud the resolu- 
tion to rev/fjcand compute the whole canon, reducing 
if to ten places of figures, wliieli he printed in /o//o at 
(fOiulu, as early as 1(>'28. The same able calculator, 
only five years afterwardsijmhlished, likewise in folio, 
at Houda, a very extensive sy&tem of logarithmic sines 
and tangents, to every ten .seconds of the quadrant, 
having restored the sexagesimal subdivision, which 
llnggs had partly changed into a centesimal one. 
'J’hese two volumes may ho deemed a precious /Ac- 
sar/n/s of logaritlniis, from whicli succeeding com- 
pilers have drawn very liberally. They form the 
basis of the Tahirs published by Vega at Leipsic in 
wliich arc csteeincd the best and conipietest 
now extant. 

But tliough llie Tahirs ol' Vlacq, carried only to 
ten places of figures, are suffieienlly accurate for 
every ordinary purpose, and even for the most deli- 
cate calculations in astronomy, yet many persons 
have often regretted that the original .system of 
Briggs was never completed. The celebrated Le- 
gendre has employed that table, imperfect as it is, in 
some of his most refined numerical investigations. It 
is well known that Mr Buron Mascivs devoted a con- 
siderable portion of his time, and of his fortune, to 
the rcpuhlicaiiori of tlie woik.s of the early writers on 
logarithms. In the course of this extensive undertak- 
ing, he entertained some thoughts ol giving a new 
edition of the ArUhvietica Logarithmira, and ex- 
pressed an earnest wisli that the vacant chiliad.s were 
tilled up. To promote the liberal designs of the Ba- 
ron, the Author of this Article was induced to be- 
stow some reflection on the subject, and a very simple 
mode occurred to him, which would have reduced 
the labour of computing those logarithms to little 
more than the trouble of mere transcription. But 
11 


the project of completing the canon was deferred for lntciix)ia. 
a time, and afterwards gradually forgotten. The 
method of interpolation then proposed seems, 
ever, to deserve notice on account of its great sim- 
plicity, am! its ready apjilication, not only to the im- 
mediate object, bur to other questions of a .similar 
nature. shall, therefore, now state the principle, 
and iliu.strate its apjihcution by a lew ex.iinples. 

J he scjiiare root of the quantity I •*' evident Iv 
exj)iessed by the continued fraction ^-f-I 

2a + Ac. 

If two tenn.s only of tlic fractional part he taken, the 
expression will become ^ ^ and con- 


sequent ly ” A 


2a- ) 


\ ' 


a very near approximation. But Azz'J//*, and hy suh- 

stitiition J i ] 1=1. , : wluTclorc 

\ h J 2h-{.\ 

.1 log. log. ^'7* Hence half the alternate 

(i *^U I 

difl'erences of the logarithms of the .scries A, A-}- 1, 
h-^2,S:c. added to the logarilhni «>f 'JA-f- 1 , mu.sl 
give the logarithm «»f 'jA-f.'I. By this simple proecs.s 
then, any table of logarithms is carried to double its 
actual extent through all the odd numIxT.s, those of 
the even ones being found by the mere addition of the 
logarithm of ‘2. 

To find the limits of approximation, let three terms 
of the fractional series he taken, and^^^^ ^ = 

f 1 

t>a^-f-la- * 


or 


//A-f 2ir-^ lh-j-1 

^ \ ~h ) 2h -i^2h ~ 


( ) A-f 1 .\ __ 

2h+ l V lOA-^-f ()7; / 


'M+ 1 C ' 

i log. (-'-+•') = + 1. ( i + ^,) ; 
and, ihereforc, .since this la-l qiianiity exceeds unif 
only In a very minute difference, rr 


M 


modulus of the system. If the numlier 2/ -f .'t or 1 

be cxpre5.sed by N, this small correction will amount 

but to - (-onscquently = 

h-\-2 2M 

4 log. ^ It may hence be computed, that 


the correction on the first approximation will only 
reach unit in the last figure for the numbers un- 
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Jnterpola- der ‘JOfJ in table" of seven places, for those under 
-0.55 in the tables often places, and for the numbers 
under M‘J.S0 in tables extending' to fourteen places. 

The eorreetions nei'ded in Tahfex will 

therefore eoire.snond to tliese limit'-. 


.'J.5I.50 

0 

2.11.51 

7 

rjoToti 

— L\ 

221 l..j 

— s 

27Sfi<) 

— 1 

212 i)() 

— f) 

^:.5SiiS 

— .5 

20.5.57 

— 10 

21 : 17^2 

— (j 

10JM3 

— 11 


Suppose it were lequired to find the i();;arjtliiiis of 
llie odd numbers above :i0(), to seven places of deci- 
mals. Assuiniiii; the lo^nrithiiis <»f the series of halt 
tho‘'(’ mimhers, let their alternatcMlilKTences lie taken, 
■ind then* bisected. 


Whence are derived. Interpola- 

tion. 


NiiiiihiT*-. 

J.fc‘garnlmi«-. 

I'OiM 

.■j.so'iiss.-;,';] J. 
•2i:o;;«7 

iOO.I 

‘JKmKJiI.'.' 

4005 j 


1007 


1000 



Nuiiil)( r‘«. 

1 II 

1 Iilltn lUT't. 

Tlit'ir Halves. 

1.50 

2 1 71)00 i:t 



J."l 

2.J7S‘rt;!) 



1.52 

2.isisi.:Jfi 

5752:3 

2S7G1 

1 .5.‘^3 

2.LS1(,}»I t 

i 57 1 1 > 

2H572 

1 1.51- 

2JH7.5 H)7 

50771 

2S.‘{Siv 

1 1.5 5 

2 pj«» i‘;i7 

)(i < ( III 

2<S2()1 


lienee the loj^arithms of the doubic.s arc formed 
l)V the mere addition of these halves. 


j \ UU|1/| 1 ’. 

Ii(i>zari(iini'<. 

:<(»i 

1 

'JS70’1 

! . . 

2.1 SI \ 1-20 

2.S.572 

‘305 

• 2 . 1 8 )'i<)98 

!J07 

US'iOl 

GOO 

J lSf)0.5S:5 


To extend the ])rocesa 
logarithms be computed 
ICKK). 


In this manner, the 
operation iray be con- 
riiuied ; but, to prevent 
any accumnl.il ion of er- 
rors, the loganfliins of 
the comjiosile numbers 
should serve as standards, 
being formed by the ad- 
dition of the logarithms 
of their .several faclors. 
The logarithms of the in- 
termeiliiiteeven imnibers, 
!i()l-, :I0G- and 
.'ilO, are easdy determin- 
ed by adding ..'iOlO*J(K) 
to the logarilbms of 1.51, 
1.52, 15 3. 154, and 1.0:5. 
little farther. Jet Vlacq’s 
for the numbers above 


Nuiubirb. 

I.ogaritliius. 

Allcrnele 

Dillerciice^. 

riii-ir Halvc.s 

2000 

‘JOO 1 

2008 

200i- 

200.'; 

.‘i.GOJ 0290957 
;j.G()12470SS() 
G.f5ni401-(>7G1 
:I.J01l)S091-9.‘3 
G.GOI8977I72 
.G..G02I l -t:j770 

4:3 1077 t 
4GGHG07 
4:3G6141 
4J34277 

2l70;5S7 
21 (.‘>308 
21()8220 
2107189 


Agmin, to compute the logarillims in Hrigg&s 
( anon. 


Ninu- 

lier*-. 

l.oganthiiM. 

AIii in.'itr 
DiftL-renri'H. 

Tliiir llulveb. 

999.') 

9991 

' <i9;j.s 
•i.'W) 

:!.9997S279«V.5Hfl 

10827 

■i.;)<)!H)i;n 3'2i Kirth 
:i-‘i!i!)<>.y>.j(ls:in 0 ' 2 () 
1.0000000(KKX)000 

.80R9.8fi.'71O) 
HfiKH l9f)2J 7 
,S0S7<>2719;. 
m;,s(;7.';s812 

i:; H.882707 
K8tl.2'IHI().S 
K;j 3« 1.8.7.% 
t 8 1.8.87!)! 71 

1 9.0.91 

■|. .3(X).S.84.'>191(>U)I 
IfJniiS'JGSK. 

>■■■■ 


199.03 

I■.300.S77!M^.'>988.'>7 

4.-Hl21.S0!C 

The adihtivr purls 
here coiisi^L nl those 
dilferenecs diminish- 
ed by 1 J and the la.st 
one by 10, .since the 

19.0.95 

•■..{OOiXil l■081.f^9,';■l■ 
m.'isi.'j.'iss 

Ifl.097 

i..';oo'H;isi(;fio.';;;9 

1..'! 1.8,879 Kil 

proaeh to 

20.5.57. 

the limit 

’,09.09 

4.*J()100S2S()G9700 




The liist mode of interpolating, thus derived from 
the nature of loguriihni.<^, and so commodious for their 
cnnipiitation, might likewise be deduced from general 
considerations. Let Aj li, /J, tStc. reprt-s, nt any 
series of number^. If they aclvaiire regularly and 
slou’Iy, their first tlilFerences, li — /i, T — /?, D — 6’, 
Sec. may be viewed ;i.s co^^tituting an arithme- 
tical progression. Where fore tin- .•-'um of the extremes 
will be equal to ibar of the mean terms, or (E — D) 
-h (2?--.*/) = f/)— r) -f fC— /i), that is, /:— /!= 

*2D — 2//, and therefore D — j~, whence D— 


JH- 


E--A 

2 ‘ 


Applying this to the logarithms of eight 


places of figures, let Aj B, C\ D, E, &c. represent 
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ifit( rimi.i- the iogaritlinis of /JOO, .'‘•Ol, 50'.?, .OO.'i, .001, tSLc., then 

.001 — lotr. .000 


lo^. .lO i—h’g. 501 -)- ' 


z= log. 501 


loi;. |i>L'. ‘J50 


‘j.Goys^i77:J + 


— ‘J.GoTiOOOl )- L\7y 15070!) ; the halve s of iheaUer- 
ii:iU‘ dirtcrcncfs of iht* logarithms of ‘J5(h ‘J.»l, 

IJ.O.'i, .!v(*. bciisg thus taken, as hefure, to eonipose by 
iheir aiUhtion^ the logarithms of the odd numbers 
MVA, 50*;, i07- *S:r. 

Out Km(‘e /■’ — /I— 21) — 2/», it bilious that /O— 
yl-i2(J ) — />). \N herelore, iii any ‘Series, tlu- hUh term 
will hi* lound lu arly. h} adding to ihe jir‘*t teim the 
douhU' tlu* diH'i renec helueen tlu* ^taoinl and louiih 
feme. In this way the tab'e^^ <<1 natnial sines, tan- 
gents, and seeanls, could ea>ily he I'lanied. 'rioi^, 
the logariihiiiie s.ine*' ol the soeecs'.ivi' au’s, .'o . “»0 
J ', 50 'J', aiul "lO If being I'loin Vhuai's 'J a/i/cs, 1') 
iiiu) the logarilhnnc sine of ,70 


\ll-. 



.50 O' 

1 ' 

D.s.v. )‘! 5 ‘;<) 0 b 5 
!KSM; 5 |);)..!iO 

) ‘J 1175 x 5 

!' 

!l .SS 1 to ' jS » 0 J 1 

1 0 

1 1 


! 1 1 57 1 1 » 0 'S 1 

1 ) i.‘'j*; 5 i':o 

i' , 

0 .SS H,; - 1 

I 


The sines of:) 1 ' and of .*5 1- ' arc here added together, Intcrfiola- 
and the sum tiipleil, and from this amount is taken the 
double of tin* sum of the sines ol and of IP# ; the 
sine of GO being snbtr.ieted from that remainder, 
leaves finally the sine of G5 '. 

Lmploying the same number of terms of the scries, 
a still closor approxhn.it ion may he discovered, l)y 
ctniiidering the third dilbrenei's only as uniformly 
progrt '•sivi'. Wherefore the extreme differenees 
7) — — j1 and — i;/-' — (* uill he to- 

gether Kjtial to double the muUlle i'M*, E — 

;{r — :inil eoMsi t|iu iitly E — /!__')/: — \{) I) -\ 

Ol /■— / f .#(/;—/>)— I ('). 
lienee till' log.nilhins lAi’n id‘ low numbiTS may 
be <*ornpnti-d e\act It) t'ight deeimai plaec'- riin*;, 
the log.urilhms ot loO, 151, 1.7‘P I 7.#, and 1 71, be- 
ing i;i\en, that of I. >5 is found fiy this pnjee^s : 


N umtji I*. 

1 iv'.aiitlinis- 


150 

■ 1 1 .) 1 

‘J.17(>ooiJh 
■J. l7.s.o';o'()5 

.s.-,i.;77x .7-rJ7i«S7 

1 I5L> 

■J. ISI.S11: )!P 

LNITSV X H)- ‘5S17.s|() 

{ I5;i 

I ''. 

— 

,1 151. 


DiHi-rcncf ll.’lOl') 

1.5.5 


! Add y.lTdC'Ml-V; 





More, pa-ising over the middle term, tlu* ddltTonee 
betucen the loganlhmie s^es of 50 I ' and ol 50° 5' is 
doubled, ai.d added to tllR of 50’, to furni tlie loga- 
ritlimie sine ol .50 t'. 

Hut a ne.irer jipproxiinalion may be obtained, by 
supjiOaing tlu* seeoiul <lill» i enees of any series to form 
the aritlinu Heal progies-ion. 'file sum <if tlie ex- 
treme tcims (' — 'JJi i .i and E — 2E-^I) uould, 
therebire, bo etpial to the sum of the mean teims 
I) — L'O -f /^* and E — U/^-f-C; whenee 7' — 

J Tims 

the naliir.il smes of the sueee.s>ive aies 50, .if, IPJ, 
51., and ‘55 degrees may be e..sily eoniputed to seven 
places ot tig me.':. 


Arts. 

Xjrii's 


:5()^ 

.'JAOOOOO 

1 

,il 

5r)0‘;si 

'1 1.07 WJ 1 0 X 



> 1 l.OTiri.'iSHx - -.‘M I'HKifi' 

.5;J 

..51 lOGtR) ' 

1 / 

G 1 . 

..5 5!)‘JO‘JO 

J Dillerenee 1.075:557t»l 

155 

.57»57t>4 



'1‘Iic dilferenee between tlu* logarillun.s of 151 and 
I )!• is here inii!li])hed by 5, and the dillerenee of the 
logaiithni^ ot 15 i .nut I.’IJ is multiplied by 10; and 
the excess ofilM' liiiinoi proiluet above the latter be- 
ing added to the logaritiini ol 150, gives the lo- 
garithm of 155. 

it would ohviousiy be pri li'r.ahle, however, to em- 
ploy the toimulci In a moditu’d form for interpolation 
iiieiely. Hence i):zL(''\ \{ E — />)-|--^ — E. 

It six terms of the seius wire given, the .seventh 
er)uld be found to a high degree of accuraey. The 
sum of the extremes of the piogressive tliiid ditfer- 
enees Ireiiijr now assumed eipuil lo that ot tlu niLaiis, 

we have />-- -15 C 1 5 li / f O '— E li E—/)z=: 

7; — :5 77-j-:; ( — 7> | E — ;» /''-f-.; 7) — T', and by re- 
diielum a — ^7-- I / -— .5 /.' — 5 (’ — 1 77, uhenee (#’~ 
/ 4. 1. ( I’ — /{) — 5 ( E — ( ’). It seein.s unnecessary to 
subjoin ;niv laillier illustrations; but the very simple 
nielluul.s ot intei 'pol.uion now proposed, might be 
applied with great IdCilily and advantage in various 
physical rcsearehes. in this way, mueh light may 
be thrown upon the resistance of fluids, mid upon 
the force, the density, and the component heat of 
steam, at difi'erent temperatures. 


1 
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^ ^ Iti'tiiin'i of the Ci'iisus of ISJI, as ^ivon in the Ahstnut prinloil by on!i?r of tlio IIoiiso of Coninions, 
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NO'I'ICE. 


('To face p. S.‘{6, Vol. VI.) 

As tlic puhlicatioti of tliis Part has been already delayed for several weeks, in 
daily expi'Clalion of an article i)y an eminent French Philosopher, on the Douhlr 
Iii;fhict'nni nnd J\>lari$(ftion of' IJght, intended to form the last head of the 
Addi'A'da ; and as eircumstances have occurred still farther to protract the eoni- 
pletion of that article, the Proprietors thought it advisable no longer to delay the 
publication of the half volume, which has, for some time, been advertised as nearly 
ready. 'I'he article is expected in the course of a few weeks, and will be 
distributed (gratis) to the Piirehascrs of this half volume as soon as it is received 
and printed, in order that it may be bound up in its proper place. 

April 15///. 
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